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ABSTRACT 

 

This research assesses the skills and knowledge necessary for the creation of 

animation in the 3D computer medium. It responds to the argument that students of 

this new form of animation must learn to apply principles and theories of animation 

that had their genesis in the early years of traditional, hand-drawn animation (Kroyer, 

2002). Many industry notables argue for the use of traditional animation principles in 

3D computer animation. John Lasseter, executive vice president at Pixar studios in the 

United States, represents one such example. He states that ‘These principles were 

developed to make animation, especially character animation, more realistic and 

entertaining. These principles can and should be applied to 3D computer animation’ 

(Lasseter 1987). The importance of animation principles in all animation mediums is 

stressed by Oscar-winning traditional animator Gene Deitch.  He states that ‘Every 

animated film made today uses those same basic principles developed at the Walt 

Disney studios during the 1930s. They still apply, no matter which technology is 

used’ (2001). This research report examines the validity of this argument and 

identifies the tools, principles, and procedures that professional 3D animators are 

using.  

 

Central to this research is the dynamic of the contemporary relevance of 

traditional animation as an aesthetic, craft and economic entity. Most importantly this 

research considers how that dynamic might translate into the teaching of 3D 

animation courses. It is claimed that the findings of this research benefits 3D 

animation teachers, students, and those who employ them.  

 

To conduct on-site research with professional animators, this study enlisted 

the participation of a small number of animation studios in south-east Queensland, 

Australia by ensuring the protection of their Intellectual Property. Close observation 

of their working practices was made and numerous secondary sources of information 

(3D animation tutorials, books, DVDs, software manuals etc.) examined in order to 

locate the tools, processes, and principles that CG animators engaged. The findings 

were applied and critically assessed by means of a practical project (a seven-minute 

3D-animated film) which was created concurrently with the research. 

Recommendations were formulated as to the most useful tools, processes, and 
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principles for the student of computer animation by way of a revision of the existing 

Queensland College of Art syllabus for teaching computing animation. 

 

What follows is an account of the development and context of the project, the 

research methods applied, and critical analyses of the findings. The research 

concludes that it is necessary and advantageous to apply traditional animation skills to 

3D computer work. 

 

 

 

 

Statement of Originality 

 

This work has not previously been submitted for a degree or diploma in any 

university. To the best of my knowledge and belief, the thesis contains no material 

previously published or written by another person except where due reference is made 

in the thesis itself. 
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1. INTRODUCTION AND DESCRIPTION OF THE PROJECT 

 

 

1.1 Project background and scope 

 

The choice of topic for this research project arose in part from the needs of my current 

occupation: I am an animation teacher at a tertiary institution, and am trained in both 

traditional animation techniques and 3D computer animation. In these contexts, I have 

participated in the preparation of 3D animation course outlines and have faced the 

task of designing course content and determining appropriate teaching and assessment 

strategies. 

Like many other animation teachers, I have formulated these strategies and 

devised course content based on the popular view that 3D animators must be taught 

traditional animation principles and shown how to use them in the 3D medium. The 

traditional animation principles (defined below in section 1.2) provide a set of rules of 

physics and acting and design that have guided animators of the 2D (drawn) medium 

since the principles were developed at the Disney studio in the 1930s. 3D animators, it 

is argued, can and should apply these rules where possible, to maximize the 

effectiveness of their animation (Williams 2001). 

The argument that these principles are central to the effective creation of 3D 

animation has been voiced by a number of industry notables, such as Pixar studio’s 

John Lasseter1. He states that ‘These principles were developed to make animation, 

especially character animation, more realistic and entertaining. These principles can 

and should be applied to 3D computer animation’ (Lasseter 1987, n.p.). 

In addition to the use of traditional animation principles, many in the industry 

believe that the traditional principles need to be modified to suit the unique 

requirements of the CG-animation medium.  This may even extend to the invention of 

CG-specific processes. Kerlow (2003) for example, has argued for the existence of an 

additional five principles2 to address this need.  

                                                 
1 As described in section 1.2 during the definition of ‘expert’, John Lasseter is executive vice president, 
creative, and a founding member of Pixar Animation Studios. He is a two-time Academy Award-
winning director and oversees all of Pixar's films and associated projects. Lasseter directed the 
groundbreaking and critically acclaimed Toy Story, A Bug's Life and Toy Story 2 (Pixar 2005b).  
2 Further discussion of Kerlow’s additional five principles is undertaken in sections 2.3.10 and 3.3.1 
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 Identifying exactly what principles and processes expert animators are 

utilising is of prime importance in designing successful animation training 

programmes.  A programme that provides the learner with current and relevant skills 

will produce benefits for both the student and the industry that employs them. In 

2003, the need for research into this area was formally acknowledged by the 

Australian Research Council (ARC) in the funding of a linkage grant for a research 

project entitled The Development of a Model of Animation Knowledge Transfer 

Relating Traditional Character Animation Skills and Advanced Proprietary 

Animation Software Knowledge (Australian Research Council 2003). The original 

proposal for this research grant was initiated by a group of Griffith University 

academics who recognised the need for this research. Specifically, as defined by 

project investigators Bradbury and Nalder (2002, p.1), this research project concerns 

itself with: 

 

[the development of] a model for the transfer, to the learning of animation software 

programs, of the traditional character animation skills necessary for a sustainable, 

creative, commercial animation practice. This is significant because the features of 

advanced animation software programs are regularly modified or transformed. 

Expected outcomes are a model for transfer and a detailed, critical examination of how 

traditional character animation skills can be combined effectively with animation 

software in production studios.  

 

The ARC grant included funding for two Doctor of Visual Arts (DVA) scholarships, 

with the intention that the scholarship recipients would conduct much of the research 

and data analysis for the project.  I am one of the scholarship recipients.   

Although the ARC-funded project’s aims and research focus were already 

determined, there was scope for myself and the other scholarship recipient to choose 

topics of our own within that framework. As long as our chosen topics generated data 

that contributed to the larger project, we were free to focus on areas of specific 

interest to us. The areas of research which I chose, and which form the topic of this 

paper, have centered on the skills that are relevant to students of 3D animation. It 

focuses on two main questions:   

 

 2



1. What tools, animation principles and processes are CG animators using and do 

any of these processes represent new, 3D-specific animation principles? 

 

2. To what extent are traditional animation principles being used in 3D animation 

production and what tools and techniques are being used to apply them? 

 

Locating answers to these questions necessitated more than just an examination of 

publications on the subject of 3D animation and software. This was evidenced by a 

literature review that was performed in the early stages of the research (summarised in 

the annotated bibliography provided on pages 93-103). An examination of 

approximately 160 books, tutorial DVDs and feature film ‘special features’ DVDs on 

the topic of 3D animation revealed that there were extremely few references to the use 

of traditional principles in these materials. This highlighted the idea that the most 

effective way of meeting the aims of this research project was to conduct field 

research at selected commercial animation studios in Brisbane. Relevant secondary 

sources of information were also studied, which provided important contributions in a 

number of areas, especially in regard to production processes at international studios.  

In addition to these sources, my own studio practice was included in the study. 

Studio practice represents one of the components that students must complete to fulfill 

the requirements of a DVA program. My studio practice took the form of a short, CG-

animated film. Creating the film provided a mechanism to apply, test and reflect on 

the nature of the material that was uncovered in the research. In terms of percentage 

weighting, the studio project, the research that underpins that (surveys, observation of 

animators, literature review) and its analysis contributes the primary percentage of the 

assessment weighting and this written account a lesser percentage of the assessment 

weighting afforded to candidates of the DVA program.  In addition, there was one 

compulsory research methods course which I successfully completed. 

The creation of my film involved the use of Alias|Wavefront Maya® software 

(hereafter referred to as ‘Maya®’). Maya® is used widely in the CG animation 

industry, including Australia, where its presence is extensive (Digital Labourer’s 

Federation n.d.). It is seen as a high-end 3D software (Riddell & Britt 2002), which 

provides many tools for the animator. Therefore, using it in the production of this 

studio project enabled me to thoroughly assess the software’s ability to allow the 
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animator to apply traditional animation principles with the animation tools that the 

application provides.  

As well as Maya®, another 3D animation program, Autodesk 3DS Max®, 

(hereafter referred to as 3DS Max®) was included in the research. In this case, the 

preparation of materials for a 3DS Max® animation class which I teach provided the 

opportunity to investigate the animation tools and features of this product. Including 

3DS Max® in the study was important because it represents one of the most-used 3D 

programs in the world today, most notably in Australia, where it is well-established in 

the computer games industry (Digital Labourer’s Federation n.d.) and (Murdock 

2006).  

Of course there are a number of other 3D animation programs on the market 

besides 3DS Max® and Maya®. However it was decided that these two packages 

would be reasonably representative of the others that are available. Also, it was 

helpful to the investigation to choose these two because the animators whose working 

practices we observed in the study were using them too. In any case, it would be 

completely beyond the scope of this study to undertake an enquiry of all 3D animation 

software programs. The reader who is unfamiliar with this type of software should be 

made aware that the various packages available are all quite similar in terms of the 

tools and features which they provide. For example, the ability to edit the animation’s 

function curves is available in 3DS Max®, Maya®, NewTek LightWave 3D®, and 

SoftImage XSI®. In Maya® this facility is referred to as a ‘graph editor’, in 3DS 

Max® it is called a ‘curve editor’ and in SoftImage XSI® it is called an ‘animation 

editor’. Similarly, these four programs have ‘transform’ tools to move, scale, and 

rotate objects, and they have navigation tools to allow the user to move around the 3D 

space via virtual cameras called ‘viewports’. 

However, it should also be noted that 3D software can be supplemented with 

what are known as ‘plug-ins’ or ‘scripts’. These are utilities and programs that work 

in conjunction with 3D animation software programs to provide them with additional 

functionality. Some plug-ins are produced by the manufacturers of 3D software, but 

most often they are created by third-party software developers. One such example is 

Turbo Squid’s ClothFX® plug-in for 3DS Max®, to provide cloth construction and 

simulation (Turbo Squid 2006).  Additionally, less sophisticated plug-ins are 

sometimes written by amateur programmers and small start-up software houses 

available as ‘freeware’ or ‘shareware’ programs which (as the names suggest) are 
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often made available for free or at a minimal cost. End-users of 3D animation 

software can obtain plug-ins from these providers and install them as adjuncts to the 

programs.  

It is also quite usual for plug-ins to be created ‘in-house’ (at the end-user’s 

facility, such as an animation studio) by technical directors whose job it is to maintain 

the efficient running of the 3D software and to create customised tools to address the 

specific needs of the studio. These types of in-house tools and plug-ins to the software 

are extensively used in large, feature-animation studios such as Pixar. These large 

studios often have their own ‘proprietary’ 3D software (non-commercial software 

developed in-house) which they use in preference to off-the-shelf programs 

(Robertson 2005). In smaller studios, whose budgets may not allow the luxury of 

employing a full-time technical director, the production of proprietary software may 

be limited to the construction of simple scripts and expressions to automate repetitive 

animation tasks. For example, the blinking of a character’s eye could be automated to 

occur whenever the character turns its head. These simple scripts are sometimes 

created by the animator or perhaps by the ‘rigger’ (the person responsible for setting 

up a 3D character’s animatable controls).  

Because scripting and plug-ins are used and occasionally created by 

animators, it is important to acknowledge these tools’ existence as part of the 

animator’s toolkit. As such, their use was noted in this study. However, it was beyond 

the scope of this study to locate and investigate the specific functions of all plug-ins 

available for use in 3D software today. Instead, the research assessed whether students 

of 3D animation need to learn how to create scripts, and whether some particular 

plug-ins are used widely and so represent another set of tools that the student should 

familiarise themselves with.  

In accordance with the stated concerns of the ARC research project (namely 

its contribution to the creating a sustainable, creative, commercial animation practice 

as outlined on page 2), the areas of animation practice that I have chosen to 

investigate in this thesis are confined to those of a commercial nature. Therefore, it 

includes primarily figurative and narrative categories of animation and excludes 

independent and abstract works.  This also means that the study examined the 

practices used at medium to large-scale commercial animation studios and did not 

include small-scale or auteur animation production facilities. It is also important to 

note that the project focused primarily on character animation: it excluded particle 
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systems, dynamics and other special effects from its enquiries. Character animation 

refers to the animation of humans, animals, and anthropomorphic characters (i.e. 

inorganic objects such as cereal boxes which are given the capacity to talk and display 

emotions and other human traits). Additionally, the study did not investigate how to 

model characters in 3D, as this is too extensive a topic. Modelling in 3D is a 

specialised field, and in most commercial studios modellers are employed to create 

the objects and characters that are to be used in a production (Harris 2003). Therefore, 

the ability to model is not a requirement of students of animation. For teaching 

purposes, pre-rigged models can be provided to animation students to use during their 

studies.  

Work commenced on both the studio practice and research in March 2003, and 

continued with the two components being completed side by side until the end of 

2005. That meant that the versions of the software that were used in the practical work 

progressed through two upgrades during that time.  Documentation of all aspects of 

the practical work and concurrent research was facilitated through various 

mechanisms. Primarily, these mechanisms included tutorial-style notes and a ‘BLOG’ 

(web log) hosted at http://animation_fixation.blogspot.com/.  The BLOG acted as an 

informal, electronic diary to record the day-to-day discoveries, shifts in direction and 

intuitive leaps that were made during the three years of the project.  The content of the 

BLOG entries was diverse, recording everything from technical issues with software 

to highlights of festivals and animation conferences that the researchers attended.  The 

entire BLOG has been included in Appendix VIII.  

The tutorial-style notes reflected and documented the discoveries made during 

the field studies, literature review and related research.  They provided a means to 

record, step-by-step, every command and tool used to model, texture, rig, and animate 

a 3D character in both 3DS Max® and Maya®. They also provided specific 

instruction in all aspects of the post-production stages of the studio project (rendering 

and compositing) including the menu commands and tools used in both Maya® and 

the compositing software that was used (Adobe After Effects®).  In all, some sixty-

five tutorials were constructed. Recording software commands and processes in the 

kind of minute detail that the tutorials provided (which includes screen snapshots of 

menus and dialogue boxes etc.) was necessary in order that a comprehensive database 

of instruction could be made available to the researchers.  By referring to this 

database, the researchers could locate information quickly—obviating the need to 
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repeat experiments or look through software manuals and other texts to locate the 

required instruction. In many cases, the contents of the tutorials arose from the need to 

locate information that we could not source from traditional reference materials (i.e. 

software manuals and third-party texts). When we could not find answers to software 

and animation problems that occurred, we devised our own solutions which we 

formulated via software experiments and trial and error.  

These solutions were documented in the form of tutorials, which were then made 

available to our research team and to students as required. Two tutorials have been 

provided in Appendix IX to exemplify the style and depth of instruction that this form 

of documentation provided.   

The research methodologies and strategies that were utilised in this study are 

outlined in section two: Design of the study. To summarise, this project incorporated 

the use of action research and grounded theory methods to obtain, interpret, and 

critically analyse information obtained from primary (field work) and secondary 

sources.  

 

 

1.2 Definition of terms 

 

The following definitions are for key terms used in this research project. Additional 

definitions of proper names, technical terms etc. used in this text are provided in the 

Glossary. 

 

1. Traditional animation principles: these are the animation rules of practice 

that have been developed since the early days of animation; i.e. pre-computers. 

They form a set of guidelines for the animator to follow which assists him or 

her to produce the most effective animation possible. As described by Frank 

Thomas and Ollie Johnston (1981), who worked at the Disney studio in the 

1930s and participated in the animation principles’ development, there are 

twelve animation principles in total. These twelve principles underpin four 

major animation production elements: character development, story, acting 

and emotions and expression and dialogue (Thomas & Johnston 1981). 

Thomas and Johnston’s definitions are still widely recognised and adhered to 

today by other animation-industry experts such as Richard Williams, the 
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award-winning director of Who Framed Roger Rabbit (1988) (Williams 2002).  

Williams also acknowledges the relationship between the animation principles 

and the four production elements. In recognition of this relationship, this study 

includes the twelve animation principles and the four production elements in 

its investigations. To clarify the terminology used to describe them, the four 

elements are referred to in the text as the ‘four production elements.’ When 

referring specifically to the twelve animation principles, the term ‘traditional 

twelve animation principles’ is used. Where the term ‘traditional animation 

principles’ or ‘animation principles’ is used in the text it refers to the twelve 

principles and four elements together as one entity.  

The traditional animation principles are listed and defined in section 

1.3.1. An expanded version of the list, which provides more comprehensive 

definitions, is provided in Appendix I.   

 

The traditional animation principles helped to transform animation 

from a novelty into an art form. By applying these principles to their work, 

pioneering animators produced many of the earliest animated feature films that 

became classics: Snow White (1937) and Pinocchio (1940) for example. The 

animation principles take into account rules of physics and motion that dictate 

how objects and people move through space and react to physical forces. They 

also incorporate various acting and psychological theories about human 

behaviour which inform the animators’ use of facial expression, gesture and 

posture in the characters which they animate (Thomas & Johnston 1981). The 

twelve animation principles and the four production elements are the focus of 

this study and are discussed throughout.  

 

2. 3D computer animation: sometimes referred to as Computer Generated 

Imagery or CG Animation, this is animation that has been produced entirely 

by computer using 3D animation software. Pixar studio’s Toy Story (1995) is 

an example of CG animation (Furniss 1998). The characters and objects that 

are animated with this method are constructed of polygonal or NURBS 

meshes, which are articulated by way of virtual bones inserted into the mesh. 

The rotation of these bones, or the movement of controllers linked to the 

bones, facilitates this articulation process. This system of bones and controls is 
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called a ‘rig’, which the CG animator manipulates into various positions or 

poses. By setting poses at various times over an allotted period, the 

movements between the poses are animated automatically by the software 

(Clark 2002). 

 

3. 2D traditional animation: this method of producing animation has dominated 

animation methods since the early days of animation. Prior to the introduction 

of computers, this method involved drawing the animation onto paper and 

tracing or photocopying it onto transparent celluloid (cel), which was then 

painted. Each cel was then individually photographed under a rostrum camera. 

Most of the animation seen on film and TV prior to the mid-1990s was 

produced this way. In more recent times, traditional animation, while still 

hand-drawn on paper, is scanned into a computer program and digitally inked-

and-painted. Individual frames of animation are rendered directly from the 

software, obviating the need to photograph individual cels. Disney’s The Lion 

King (1994) is an example of 2D animation. 

 

4. Animation Expert: according to Custers, Boshuizen and Schmidt (1998) 

professional experts have an ability to rapidly activate knowledge of 

generalised event sequences; a description of things that may be expected to 

occur in situations many people are familiar with, such as going to a 

restaurant, flying by plane to another city or indeed producing an animated 

sequence. Such knowledge is called a ‘script’ which is comprised of fixed and 

variable aspects. We know when we want to animate a character that the 

principle of stretch and squash is useful to employ though we don’t know how 

for the specific scene. Experts can readily identify what procedures to employ 

and how best to effect the desired character action. While who is considered 

an expert is a qualitative judgement dependent on the type, variety and length 

of experience, it could certainly be said that three oft-quoted animators in this 

research—Gene Deitch, John Lasseter and Cameron Hood—are experts in the 

field of animation.  Gene Deitch is an Oscar-winning animation film director 

and is a voting member of the Motion Picture Academy of Arts and Scientists 

(Alexander 2004).  Since commencing his animation career in 1946, he has 

produced and/or directed in excess of 100 animated films (Internet Movie 
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Database 2006c). John Lasseter is an animator and the chief creative executive 

at Pixar Animation Studios in the United States. He is a two-time Academy 

Award-winning director and oversees all of Pixar's films and associated 

projects. Working for Pixar, he directed the world’s first 3D-animated feature 

film Toy Story (1995) and continued in this role, directing A Bug's Life (1998) 

and Toy Story 2 (1999). Additionally, he executive-produced Monsters Inc. 

(2001), Finding Nemo (2003), and Pixar's latest release, The Incredibles 

(2004) (Pixar 2005b).  Cameron Hood is a 3D character animator for 

Dreamworks Feature Animation in the United States. Formerly a senior 

character animator at Sony Pictures Imageworks, his film credits include: 

Shark Tale (2004), Sinbad: Legend of the Seven Seas (2003), Stuart Little 2 

(2002), The Road to El Dorado(2000) and The Prince of Egypt (1998). Hood 

lectures at the Dreamworks Feature Animation training department and has 

produced three animation training DVDs for the Gnomon School of 

Animation in the United States (The Gnomon Workshop n.d.). His training DVDs 

have been examined in this study to contribute to data gathered on the tools and 

processes that are utilised by expert animators.  

In terms of our interview group, Damian Pinn and Matt Deuce could 

be categorised as animation experts in comparison with research subject four. 

Both Damian Pinn and Matt Deuce completed a three year specialist 

animation programme and have varied industry experience including the 

completion of individual projects. Subject four completed a two year 

animation programme at a Technical and Further Education (TAFE) college 

and has had approximately twelve months of experience creating 3D 

animation for a local studio. 

 

 

1.3 Disciplinary context  

 

This section begins with a short history of the development of the traditional 

animation principles, followed by an outline of the current state of the 2D and 3D 

animation industry and looks at possible future trends. It concludes with a discussion 

regarding the need for traditional animation skills in 3D animation production and 

how animation training providers can address this need.  
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1.3.1 Development of the traditional animation principles 

 

In the early years of Walt Disney’s studio (c. 1930 - 1940), Disney sought to improve 

the quality of the animation that the studio was producing. To this end, he invested a 

great deal of time and money into research and development of the animation process. 

One major outcome of these investigations was the identification and establishment of 

a set of animation production procedures (Thomas & Johnston 1981). According to 

Kerlow (2003, p.278), these procedures involved the acting and the directing of the 

animated performance, the representation of reality, and the application of real-world 

physics to the performance. He explains that: 

 

These principles were used to guide production and creative discussions as well as to 

train young animators better and faster. These twelve principles became one of the 

foundations of hand-drawn cartoon character animation. The twelve principles, as they 

are commonly referred to, also helped to transform animation from a novelty into an art 

form. 

 

 

Listed on the following page is an abridged definition of these principles (please refer 

to Appendix I for a comprehensive definition). 
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Traditional twelve animation principles 

Disney devised and advocated the implementation of twelve animation principles ‘to 

guide production and creative discussions as well as to train young animators better 

and faster’ (Kerlow 2003, p.278). 

 

1. Squash and stretch: shape distortion to accentuate movement  

2. Anticipation: a reverse movement to accent a forward movement  

3. Staging: the camera viewpoint to best show the action 

4. Straight-ahead and pose-to-pose action: two basic animation methods 

5. Follow-through and overlapping action: nothing stops abruptly  

6. Slow-in and slow-out: smoothing starts and stops by spacing 

7. Arcs: the path of actions of organic forms usually follows and arc  

8. Secondary Actions: a tail might wag while the dog walks  

9. Timing: time relations within actions for the illusion of life  

10. Exaggeration: caricature of actions and timing  

11. Solid drawing: good drawing skills  

12. Appeal: characters must be appealing to audiences 

(Thomas & Johnston 1981) 

 

Additional four production elements 

The twelve principles underpinned four important production elements of animated 

feature film-making, for which Disney also established guiding principles: 

• Character development (giving characters personality) 

• Story (well planned, well paced and interesting) 

• Acting and emotions (thinking of the character as a real actor) 

• Expression and dialogue (a character’s feelings must be expressed 

through the animation and dialogue) 
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These traditional animation principles relate to such aspects of motion, timing, 

physics and storytelling which Disney believed must be carefully considered and 

implemented during the production of animation. The Disney studio animators soon 

recognised the importance of these principles in the production of high quality 

animation, and implemented them routinely (Thomas & Johnston 1981). While 

Disney himself is usually credited with their creation and implementation, there were 

many talented animators working in his studio who contributed greatly to the 

principles’ development. The utilisation of the traditional animation principles was 

further reinforced through workshops and training which Disney provided for the 

studio’s animators (Thomas & Johnston 1981).  

In time, as animators from Disney’s studio migrated to other studios, the 

traditional animation principles were adopted by animators working at other studios. 

These studios recognised that the work produced at Disney’s studio was of a higher 

standard than their own, and that Disney’s animations were very popular with 

audiences. In an effort to duplicate this success themselves, they were keen to adopt 

the production processes that Disney formulated (Bendazzi 1994). The traditional 

animation principles proved to be of lasting value, and it is argued that all commercial 

animation studios in the world today follow at least some, if not all of them. Deitch 

states that ‘every animated film made today uses those same basic principles 

developed at the Walt Disney studios during the 1930s. They still apply, no matter 

which technology is used’ (2001, n.p.). 

There is no denying the success of Disney’s early animated films. Maltin 

(1980) and Thomas and Johnston (1981) describe the immense popularity of the 

animated short The Old Mill (1937), and the feature Snow White (1937), both of 

which won Academy awards. Even Disney’s detractors, such as Rudolph Arnheim, 

who criticised Disney’s striving for realism, conceded that the Disney style was 

popular with the general public (Schickel 1997). Popularity with audiences was of 

major importance to Disney; after all, his was a commercial enterprise which needed 

public support to continue its operations. Disney had a vested interest in producing 

work that the public liked, often pushing him to the verge of bankruptcy. His 

experiment with Technicolor through an exclusive use deal with the Technicolor 

Corporation evidences this (Bendazzi 1994). Jarvie (1998) argues that it was a drive 

for quality in American film products in the 1930s generally that realised the 
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exemplary skills of popular entertainment productions, as Gone with the Wind (1939) 

would suggest. Disney obtained high quality in his animated productions by applying 

the animation principles. Williams (2002) claims that while low-quality, jerky 

animation can be tolerated by audiences for short periods of time, feature-length 

animation produced this way tire audiences quickly. As evidence of this, he cites The 

Beatles’ animated feature Yellow Submarine (1968). This film was produced using a 

‘limited’ form of animation which did not utilise all of the Disney principles in its 

creation. The resulting animation was unrealistic and jerky, with a weak narrative 

structure and little character development.  In spite of The Beatles’ popularity at the 

time, Yellow Submarine failed to reach the heights of success enjoyed by The Jungle 

Book (which was nominated for an Academy Award), released by Disney Studios in 

1967 (Internet Movie Database 2006a).  

 

 

1.3.2 Limited animation 

 

While William’s argument appears sound, it is somewhat flawed when one considers 

the success of other examples of animation productions that did not utilise the flowing 

and realistic Disney style. This limited animation style worked very well for United 

Pictures of America (UPA) in the 1940s with the release of a number of productions 

including the 2D-animated feature films Robin Hoodlum (1948) and The Magic Fluke 

(1949), both of which earned Academy Award nominations. UPA endeavoured to 

create a new style of animation, and was considered to be an ideological and aesthetic 

alternative to the Disney studio (Furniss 1998). The success of this studio suggests 

that animation does not need to employ all of Disney’s traditional principles in order 

to be popular with audiences.  A more recent example would be Comedy Central’s 

cut-out style TV series South Park (1997-2006), which has enjoyed enormous 

popularity and has been conferred with multiple awards and award nominations 

(Internet Movie Database 2006b). It is necessary to acknowledge the success of these 

productions because it indicates that limited animation styles may also exist in the 

realm of 3D animation production. This is an important point for this research project 

to note in examining the use of traditional animation principles and practices in CG 

animation. Historically, this limited animation style has been widely-used in 2D 

animation television productions, where its ability to be produced quickly has made 
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its use particularly advantageous (Furniss 1998). Its role in 3D animation production 

is a little unclear, and this is examined further in section three ‘Analysis’. However, 

the role of the traditional principles and practices in 3D animation is somewhat 

clearer, especially in CG feature-film production. 

 

 

1.3.3 Role of traditional animation principles in 3D animation production 

 

Since Pixar released its 3D-animated feature Toy Story in 1995, the potential for this 

medium to produce high quality animation has been recognised (The Age 2004). With 

the help of animation director John Lasseter, Pixar studios have achieved a high level 

of realism and fluidity in their animation, impressing critics and audiences alike. John 

Lasseter was formerly a 2D animator at Disney’s, and was fully versed in the 

animation principles and practices. At Pixar, he incorporated the traditional animation 

principles into the 3D animation production process, with tremendously successful 

results. Under Lasseter’s direction, computer-animated characters became more life-

like than ever, moving fluidly and displaying emotion and personality. Audiences and 

critics responded positively, and Toy Story was nominated for two Golden Globe 

awards (Ross 2001). This trend to incorporate the traditional animation principles into 

feature film production has continued at Pixar. Although Lasseter is still employed by 

Pixar and continues to advise their animation team, another animator with a 

traditional animation background, Brad Bird, was appointed to direct their CG-

animated 2005 film The Incredibles. Bird’s direction reinforced the importance of 

incorporating traditional principles in the production of computer animation, 

particularly with the principle of stretch and squash, which resulted in proprietary 

tools being created to apply this principle in the exaggerated form he required (The 

Incredibles: Bonus Features 2005). 

Lasseter and Bird are not alone in their belief that the traditional principles 

play a vital role in the 3D medium. Richard Williams (triple Academy Award-

winning director of animation on Who Framed Roger Rabbit 1988) argues that: 
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It doesn’t matter what animation medium you’re using, be it stop-motion, hand-drawn, 

or CG, the classical principles still apply. They all share problems of how to give 

performance with movement, weight, timing, and empathy (Williams 2001, p.20).  

 

1.3.4 3D-specific principles and processes may be required  

 

The arguments presented above indicate that the use of the traditional animation 

principles in the production of CGI is advocated in many leading animation studios.  

However it is also apparent that some industry experts believe that the traditional 

animation principles are not adequate in their current form to accommodate the 

unique requirements of the CG-animation medium. Kerlow states that: 

 

Animation techniques and styles, and the scope of productions, have changed 

tremendously since the 1930s.Today we have more styles including non-linear 

interactive videogames and non-narrative music videos. In the 1930s some animation 

techniques and capabilities were underdeveloped, camera moves and lighting for 

example, or misunderstood: rotoscoping or stop motion. Consider too the new tools that 

have transformed our craft: hand-held cameras, television, non-linear editing, 

compositing, motion capture, computer graphics and procedural tools. Other artforms 

have greatly evolved since the 1930s, creating new languages and new principles. It is 

time to do the same with animation, it is time to reinterpret and expand the original 

principles. We also need to create new additional principles that address today’s new 

animation styles and techniques. This is our collective challenge (2003, p. 278). 

 

In recognition of these claims, this study incorporated an investigation into the 

existence of new and/or modified traditional principles and related processes. This 

slotted easily into its overall investigation of the tools and principles that CG 

animators are using. The methods used to identify new and modified principles are 

outlined in section two, but primarily the study involved an examination of the field 

data and relevant secondary sources, in addition to reflecting on my own methods of 

practice.  

 

The need for new 3D-specific principles and processes notwithstanding, the 

comments of Lasseter et al. in section 1.3.3 indicate that the use of traditional 
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animation principles in the production of CGI is emphasised in many leading 

animation studios. This was an important point to determine during the initial stages 

of this inquiry in order to support the significance of this research project. It was also 

important to determine whether CG animation production was experiencing growth or 

decline. After all, there is little benefit in conducting lengthy investigations into a 

medium that may die out in the near future.   To address this issue, the status of CGI 

in the animation market place is discussed in the following section.  

 

 

1.3.5 Current state of the animation industry  

 

Traditional 2D animation production has experienced a downturn in recent years, but 

some industry commentators, such as Gannaway (2001), argue that it won’t disappear 

altogether. At the same time, 3D animation production is increasing each year. In 

1996, five American animated features were released, none of which were animated 

with CGI. By comparison, in 2001 five of the ten American animated features 

released were CGI (Beck 2001). CGI films have proven popular with audiences, with 

six of the ten highest grossing animated movies of all time being computer generated 

(Tracy 2001). More and more 3D animation studios are appearing, especially small 

studios which are able to deliver CG shots much more quickly and for less money 

than the larger houses. In 1996 for example, the number of these smaller studios 

commencing operation in America increased by 400 percent (Huelsman 1999). At the 

same time, 2D animation studios are scaling back 2D operations. Disney Feature 

Animation has laid off hundreds of traditional animators in recent years, (Tracy 2001) 

including the scheduled closure in mid-2006 of the last of their 2D-feature studios, 

Disneytoons in Sydney (Grimm 2005). Similarly, Dreamworks SKG studios has also 

trimmed a large number of traditional animators from its payroll (Jensen & Daly 

2001).  

CG animation is also becoming more prevalent in television animation 

production. After the highly successful series ReBoot from Mainframe Entertainment 

in Canada was released in 1994, other wholly CGI made-for-television series 

appeared in its wake, most notably Insektors from Fantôme in France, and Beast 

Wars, also from Mainframe Entertainment (Furniss 1998). All three productions have 

received multiple industry awards (Mainframe Entertainment Inc. News 2006). A 
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more recent example of the success being enjoyed by 3D-animated television 

productions is the multi-award winning show Jakers! The Adventures of Piggly 

Winks, owned by Entara Ltd and produced by Mike Young Productions and Taffy 

Entertainment in the UK. Adding to the slew of awards this program has already 

received, in 2005 they received a British Academy of Film and Television award for 

best international children’s programming (Bynum 2005). The reasons that CG was 

chosen as the animation medium for this production is explained on the Entara web 

site: 

 

Its sophisticated, computer generated imaging (CGI), usually associated with feature 

films, allows life-like 3D characters to perform in richly coloured, lush backgrounds; 

providing a level of quality new to children's TV programming (Entara Ltd 2006, n.p.).  

 

Certainly, it seems that 3D animation appeals to audiences. According to a nation-

wide survey conducted in the United States, 12% of Americans would go to the 

movies more often to see 3D movies (Animation World Network 2006b). Results 

such as this makes the future for 3D-animated film and television productions look 

bright.  

 

 

1.3.6 Addressing training needs  

 

Training students to fill positions in the growing CG animation industry requires that 

animation training facilities must determine the types of skills that are required by 

animation studios. Investigations into this topic indicate that commercial studios want 

animators with artistic training and traditional animation skills who are also trained in 

the use of animation software.  Bill Kroyer, animation director at Rhythm and Hues 

studios, believes that while 3D animators need the sense of timing and acting that 

traditional animators possess (Kroyer 2002). For 3D animators hoping to join this 

studio, the emphasis is on computer and software skills and on the demonstration of 

animation ability through the production of a strong show reel. The careers page at the 

Rhythm and Hues site provides the following information for 3D animation 

candidates: 
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Whether you come from a computer or traditional animation background, at a minimum 

you must have a demo reel that shows you have mastered the mechanics of animation 

(such as squash-and-stretch, overlapping action, anticipation, follow-through, weight, 

timing, etc.), as well as strong acting skills that will enable you to create memorable 

and unique personalities. Demonstrated acting skills are essential: walk cycles and life 

drawings are not sufficient. Lip-synching examples are also helpful. Character 

animators should also show a diversity of style, ranging from highly realistic motion to 

a more exaggerated "cartoony" style (Rhythm & Hues 2002, n.p.). 

 

 

A number of large 3D animation studios in America collaborate with educational 

institutions to develop training that addresses the industry’s specific needs. At Digital 

Domain, a great deal of emphasis is placed on traditional animation and fine art skills. 

Digital Domain provide a significant amount of in-house training for their staff, 

including sculpture and photography classes as well as the more mainstream areas of 

drawing and software skills. They also work with several animation schools, 

contributing to the schools’ curriculum development in an effort to produce graduates 

that possess skills which are highly relevant to the CG animation industry.  For new 

character animation candidates, Digital Domain are quite specific about the skills that 

are required:  

 

 

Character animators require a minimum of 2 years exp [sic] in Commercial and/or 

Feature animation. Artistic sensibility [is] needed in the areas of modelling, lighting, 

and animation. Work should demonstrate ability to define character personality, create 

fluid motion, organic movement, and storytelling. Additional requirements include 

classical training, traditional character development, and knowledge of inverse 

kinematic systems, constraints and expressions (Digital Domain 2005, n.p.).  

 

 

In a similar fashion to Digital Domain, many other studios have made substantial 

investments of time and money in the provision of training for their animators. As 

explained by Furniss (1998), many studios have found that while technical facility 
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with 3D animation software is an important skill for a 3D animator to possess, it is not 

enough to be able to produce quality animation. Furniss states that it is easier to train 

a traditional animator to use the animation software than it is to develop the artistic 

and timing skills in someone with purely technical know-how.  For example, Pixar 

have set up their own university where training is provided for both their employees 

and for external students. When appointing new 3D animators to their team, Pixar’s 

strategy is to choose people who possess particular skills and qualities and then train 

them to use Pixar’s proprietary software. Pixar’s recruitment policy is outlined on 

their careers web page:  

 

 

In general, at Pixar we look for broad artistic and technical skills, rather than ability to 

run one package or another. We concentrate on finding people with breadth, depth, 

communication skills and the ability to collaborate. If you have those attributes, we can 

teach you the tools (Pixar 2005a, n.p.). 

 

The situation in large animation studios in Australia is no different. Disney studios in 

Sydney customarily imposed a six-month training period on both their 2D and 3D 

animation recruits (phone conversation with Mr. M. McCarthy, animator at Disney 

Studios Sydney, 8 December 2005). The purpose of this training is to produce 3D 

animators who possess the level of skill required for feature film production. In 

addition to learning the necessary software and computer skills, new recruits are 

provided with training in the overall Disney animation process, which includes 

traditional animation techniques.  

In spite of the in-house training provided by studios, educators cannot ignore 

their responsibility in providing training in the tools and processes that animators at 

these studios are utilising. Learning 3D software can be a slow and tedious process for 

many students. All too often, students experience the computer as a barrier rather than 

a partner in the learning process. As a result, they may cling to the safety of step-by-

step tutorials, not feeling confident to problem-solve an original idea from concept to 

completion (Cumbie-Jones 1997). Therefore, it is important for the educator to keep 

in mind that it is not adequate to simply teach students how to use the software tools 
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and menus. Students must also understand the underlying concepts behind the tools 

and the animation principles and related elements and processes that turn computer-

generated animation into the ‘illusion of life’ to which Disney animators aspired. The 

importance of understanding these underlying concepts to knowledge transfer 

capacities is explained by Stevenson and McKavanagh (1994, p.173): 

 

… vocational students need to develop deep structured conceptual skills in their 

technical fields, skills for expert action on routine tasks and the ability to use higher 

order thinking to address problematic and non-routine tasks and situations. That is, an 

exclusive focus on the development of specific skills is inadequate in vocational 

education because it develops expertise only on routine and predictable tasks. 

Similarly, an exclusive focus on information about skills without the development of 

deep conceptualisation in that technical area is inadequate because workers are unable 

to perceive problematic tasks at multiple levels of abstraction, link the features of 

problems to a particular level and apply procedures linked to that level. Even an 

exclusive focus on higher order thinking would be inadequate without a rich linked 

propositional base on which it could operate. What is required is learning experiences 

where all of these structures are valued and their simultaneous development 

encouraged.  

 

 

Also, it is important to not waste valuable classroom time by teaching tools or 

processes to students that they may never be required to use in the workplace 

(Cumbie-Jones 1997). By investigating current industry practice and determining 

which aspects of the software are widely used, and how they are being used, educators 

can concentrate on the provision of learning experiences that encourage knowledge 

transfer abilities. 

 

 

1.3.7 Application of traditional animation principles in the 3D medium: 

identifying software tools and procedures 

 

But how can the traditional animation principles, developed for a medium that uses 

pencil and paper, be applied in computer animation software? It appears that 
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investigation and improvisation are necessary. Clark (2002) and Maestri (2002) 

identify a number of tools and procedures that facilitate the implementation of the 

traditional animation principles in 3D software. For example, Clark explains how the 

3D animator can generate arc-like motions by opting to use a Forward Kinematics 

(FK) system on the character’s rigging. In cases where this is not possible, he offers 

another method, which involves the application of additional key-frames to force the 

motion through an arc-like path. Similarly, Maestri makes suggestions as to specific 

tools that can be used to perform particular principles, such as stretch and squash, 

which he explains can be performed by using the scale tool: a tool common to all 3D 

packages. Where the right tool for the job does not appear to be provided, he 

recommends that animators explore the potential of the other tools that the software 

provides, and to experiment and improvise where necessary to get the desired result. 

He states that ‘not every package has every tool, so use the ones you have to the best 

advantage. Sometimes, creating a novel solution with a limited toolkit can be just the 

ticket to a great animation’ (2002, p.176). 

Clearly, the application of traditional animation principles in the 3D medium 

is possible, once the right procedures and tools for the job are located. This lends 

further support to the idea that students of CG animation can be taught how to apply 

the traditional principles in their work. The above examples provided by Clark and 

Maestri were located during an initial investigation of secondary sources. Additional 

tools and procedures for applying animation principles were revealed by observing 

professional animators at work.  

Locating the tools and procedures used in industry provides benefits to 

animation students, who can therefore concentrate on learning the most-relevant tools 

and processes. In Australia, there has been very little formal investigation into 

developing appropriate training for 3D animators that takes into account the 

production methods of commercial studios and the application of traditional 

animation principles (Bradbury & Nalder 2002). That there is a need for 

investigations of this nature is highlighted in a recent study entitled From reel to 

unreal: Future opportunities for Australia’s film, animation, special effects and 

electronic games industries by The House of Representatives Standing Committee on 

Communications, Information Technology and the Arts. The results of this inquiry 

indicate that there is enormous potential for future growth in the animation industry 
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(Standing Committee on Communications, Information Technology and the Arts 

2004). The Australian government also recognises the importance of examining the 

implications of the pace and process of technological change and how the 

development and review of training packages can cope with this in the delivery of 

nationally recognised training (Jenkins in Bradbury & Nalder 2002). 

 

 

1.3.8 Contribution of this study 

 

This research project makes a positive contribution that responds to the issues raised 

by the Standing Committee inquiry, in addition to addressing the specific topics of 3D 

animation tools and processes outlined in this section. 

This contribution is achieved through a process of:  

(1) investigating the major 3D software packages to discover what tools and 

functions they provide which facilitate the use of traditional animation 

principles in the production of animation; 

(2) observing animation experts (i.e. professional animators working in 

commercial premises) in 3D animation to determine which techniques, tools 

and cognitive processes they engage in and utilise in the production of their 

animation;  

(3) critically analysing the procedures identified in (1) and (2) by applying them 

in 3D animation software via studio practice and/or in specific exercises; 

(4) reflecting and reporting on the outcomes of the analysis. Making 

recommendations on program content and offering strategies to incorporate 

the animation principles and related animation production techniques in the 

teaching of 3D computer animation. 

The strategies used to implement the study are outlined in the following section 

(section 2). This includes an explanation of the research methodologies that were 

utilised. Note that while some research findings are presented in this section, these are 

shown principally to assist the reader to understand the coding system that was 
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developed to analyse the field study data. The majority of the findings are presented 

in section 3. 

 

1.4 Section 1 summary: implications for 3D animation training 

 

The arguments presented by the industry professionals in this section indicate that it is 

highly advantageous for 3D animators to possess traditional animation skills. It is also 

apparent that the animation industry worldwide is experiencing a great deal of growth. 

Associated with this growth are frequent advances in technology which affect the 

hardware, software and production processes that utilise the technology and which 

dictate how they are used.  It is necessary therefore, for animation professionals to 

possess the latest industry knowledge and the ability to quickly adapt to the 

technological changes with which they are presented. At this time (in Australia) it is 

reported that existing forms of animation training are not addressing these 

requirements, and that improvements must be made if graduates are to fulfill industry 

needs. The pressing need to attend to these issues is expressed in ten of the forty-two 

recommendations made in the Standing Committee on Communications, Information 

Technology and the Arts Report From reel to unreal: Future opportunities for 

Australia’s film, animation, special effects and electronic games industries (2004). 

The nature and content of these recommendations, with their reference to the 3D 

animation industry, underscores the timeliness and relevance of this research project. 
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2. DESIGN OF THE STUDY 

 

 

2.1 Research methods  

 

In choosing a research strategy for this study, a number of requirements needed to be 

accommodated: 

 

• the need to obtain valid data through observations and secondary sources and 

to produce reliable, quantifiable results from that data; 

• the need to generate outcomes that benefited both the researcher and others in 

the area of study; 

• the researcher as practitioner, learning through reflective practice. 

 

Rather than locating one specific methodology to follow, this study utilised the 

relevant aspects of two models: action research and grounded theory. These are not 

mutually exclusive approaches—in this instance action research provides the overall 

framework of the inquiry and grounded theory informs the way the data is collected, 

compiled, and analysed.  

Action research concerns itself with practice, and accommodates self-

development of the researcher through reflective practice. In addition, it is usually 

focused on delivering outcomes to improve practice for others. Denscombe (2003, 

p.77) explains that: 

 

The action researcher is also a reflective practitioner but in addition uses research 

techniques to enhance and systematise that reflection. Action research provides for the 

role of the practitioner in the research and maintains a respect for the practitioner’s 

knowledge. 

 

 

Reflective practice describes the way in which professionals and practitioners learn 

from their experience and then seek development and change. By drawing from past 
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examples and precedents and transferring them to new situations, they generate a 

cycle of creating, learning, applying, and reflecting on their methods of practice 

(Wisker 2001, pp. 95-96). The development of this kind of self-directed and life-long 

learning constitutes an important and beneficial outcome of the research students’ 

learning experience (Wisker 2001, p. 92). Grounded theory not only accommodates 

pragmatic outcomes, but also introduces a degree of scientific rigour to the research 

model.  Wisker (2001, p.189) explains that: 

 

Grounded theory is used in practice to…ground the theory (small-scale rather than 

large-scale theories) in experience, observation and practice, probably in small samples, 

and build up some theoretical concepts and hypotheses from there. Theories are 

generated empirically, from the data, and constantly checked and tested against that 

data.  

 

Grounded theory is seen as a discovery-based approach to research (Pidgeon 1996). It 

is considered to be a scientific method that is based in field work observations, but 

one which affords the researcher a degree of flexibility in the way that the study is 

conducted. For example, one of the outcomes of this study was to ascertain if 3D 

animators were utilising processes that could be categorised as new, 3D-specific 

animation principles or processes. It was not possible to know beforehand what these 

might be, so they could not be identified until all the observations had been 

transcribed and coded for the presence of the twelve principles and the four 

production elements. After the coding of the data was completed, patterns emerged 

that pointed towards procedures that represented evidence of potential new principles 

and/or animation processes. Additional research took place (via the studio practice 

component of the project) to determine if the identified processes could be categorised 

as a new, 3D-specific principle or process. If it was deemed to be a new principle or 

process, that process was then assigned a code, and the transcribed observations were 

examined once more and coded for the presence of that new principle/process.  

 

Using this framework, the research strategy involved two primary stages:  

 

1. Investigation of principles and the software tools:  

 26



This involved searching the software and related secondary sources (3D 

animation books and web sites for example) to locate all the tools and 

functions that could be classed as animation tools. Further examination 

determined which of these tools facilitated the use of the animation principles. 

This search also investigated the traditional principles and how they operated 

in the CG medium, and if there was any indication that new principles or 

adaptations of the existing ones were in operation. 

 

2. Observation of the working practices of expert 3D animators:  

This step identified which animation principles and tools animators utilised in 

the production of their animation.  

 

The following sections outline the specifics of how and why these two steps were 

implemented and discusses the pros and cons, validity and ethical issues surrounding 

their execution. 

 

 

2.2 Investigation of evidence supporting implementation of traditional principles 

through software tools 

 

The first step in this part of the investigation involved searching through the help files 

and tutorial files which are shipped with the software. The purpose of this step was to 

identify and list all animation tools available in the software and how these might be 

linked to the traditional animation principles. These are listed below and on the 

following two pages. Figures 1 to 4 illustrate some of these tools. 

 

Animation aids and utilities:

• Trajectory/Motion trail (refer figure 1) 

• Ghosting 

• Frame rate/heads up display 

• Bone Tools (3DS Max® only) 

• Motion Capture 

• Trax Editor (Maya®) 
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• Path Animation/Animation Sweep 

• Bake Keys 

  

Constraints: 

• Parent, orient, look-at etc. 

  

Deformers: 

• Morph targets/blend shapes 

• Jiggle/flex 

• Lattices, clusters, soft mod, influence objects (refer figure 2) 

• Bend, Stretch etc. modifiers 

  

Expressions & controllers: 

• Set Driven Key 

• Parameter Wiring 

• Scripts/Expressions 

• Noise, Audio controllers (3DS Max®) 

  

Interpolation: 

• Breakdowns 

• Function Curve Editor (refer figure 3) & Dope Sheet: 

Move/Insert/Add/Delete/Copy Key 

• Tangent types/handles 

• Key Info controls (3DS Max®) 

• Cycles 

  

Timeline, playback & keying: 

• Auto Key 

• Delete Key 

• Duplicate Key   

• Move Key 

• Play button 

• Resize timeline 
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• Scrub timeline 

• Set Key 

• Make Preview/Playblast 

• Channel keying (Maya® only) 

• Range bars (3DS Max® only) 

• Time base settings (for frame speed) 

• F-check/RAM player  

 

Transform & select: 

• Select & Lasso Select 

• Move 

• Manipulator 

• Rotate 

• Scale 

• Pivot point editing 

 

 
 
Figure 1: Trajectory display. The above image shows the trajectory display that is available 
in 3DS Max®. When activated on an animated object, trajectory display reveals the path that 
the object travels through 3D space. This provides a visual aid to the animator when applying 
the principle of arcs to their animation. 
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Figure 2: Lattice deformer. The above screen snapshot taken in Maya® illustrates two 
identical spheres. The sphere on the right is deformed by a lattice deformer. Deformers 
change the shape of an object’s mesh and can be animated. Deformers are often used to allow 
the animator to apply the principle of squash and stretch to animated objects and characters. 
 

 

 
 
Figure 3: Function curve editor. The snapshot above of the curve editor in 3DS Max® 
demonstrates how 3D animation programs represent animated motion expressed as a curve 
on a graph. The shape of the curve describes the range of motion and speed of an animated 
object, which can be modified by manipulating the shape of the curve. Typically this is done 
by adjusting the Bezier handles on a key point (as represented by the black ‘handles’ at the 
peak of the blue curve). This allows the animator to apply traditional principles such as ease-
in and ease-out, anticipation and follow-through on animated objects and characters. 
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Figure 4: Timeline and key-frames. The image above is a snapshot of a portion of the 3DS 
Max® timeline, located at the bottom of the interface. In this example the key-frame markers 
(indicated by the coloured squares at frames 0, 10 and 20) of a selected object are visible in 
the timeline. These key-frame markers can be scaled and relocated to other regions of the 
timeline. This allows the animator to adjust the timing of animated objects, providing a means 
to apply animation principles that relate to timing, such as anticipation, follow-through, pose-
to-pose and timing. 
 

 

2.2 (continued) 

 

Next, a search of the softwares’ help and tutorial files was conducted to locate 

references to the twelve animation principles and the four production elements. The 

purpose of this search was to determine whether the software provided tools to 

facilitate the application of particular principles and elements. The Maya® animation 

manual (Graft et al. 2002) did not mention any of the principles or elements at all. 

Both 3DS Max® and Maya® help menus referred to only a couple of principles. The 

following list outlines the results of the help menu search: 

 

References to animation principles and elements in Maya® and 3DS Max® help 

menus:

Principles: 

• Anticipation: nil 

• Appeal: nil 

• Arcs: mentioned in 3DS Max® in terms of progressive morphs, but no 

mention of it being an animation principle.  

• Exaggeration: nil 
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• Follow-through and overlap: mentioned in Max in a pose-to-pose animation 

tutorial, and in a FK tutorial, but there was no explanation of why it was used, 

or that it was one of the animation principles.  

• Pose-to-pose and straight-ahead: 3DS Max® had a basic tutorial on          

pose-to-pose and straight-ahead animation, there was no mention of it being an 

animation principle. 

• Secondary action: 3DS Max® had a tutorial on generating secondary motion 

via the flex modifier, and explained that it was an animation principle, and the 

reason this principle is used.  

• Slow-in/slow-out: nil 

• Solid drawing: nil 

• Squash and stretch: 3DS Max® mention squash and stretch as being an 

animation principle, and that it can be applied with the flex modifier and non-

uniform scale tools. Interestingly, it makes no mention of 3DS Max®’s stretch 

modifier in the help at all. Maya® mentions its squash nonlinear deformer, but 

does not explain that this tool allows the animator to apply the squash and 

stretch principle.  

• Staging: nil 

• Timing: mentioned in Maya® help where it explained how to adjust the 

timing of animation in the graph editor. There was no mention of it being an 

animation principle.  

 

Four production elements: 

• Acting and emotions: nil 

• Character development: nil 

• Expression and dialogue: nil  

• Story: nil 
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The next stage of the investigation involved a search for software tools and principles 

in additional sources of reference—namely 3D animation books, web-sites and 

training DVDs, including also the ‘special features’ and ‘extras’ DVDs which often 

accompany CG feature film DVD releases, such as Pixar’s The Incredibles (2005). 

This investigation incorporated the literature review that was conducted for this 

project, a summary of which is provided in the annotated bibliography on pages93-

103. Note that the sources of reference described were all third-party publications (i.e. 

not issued by the software manufacturers).   

The purpose of this part of the investigation was to locate instances where 

traditional and/or new principles were being applied in the software. This also 

provided a means to identify the tools that were used to apply these principles. In 

addition, the investigation included a search for evidence of use of supplementary 

animation tools. These types of tools, which are referred to in this paper as ‘analogue’ 

tools, are tools which reside outside of the software interface. These can include such 

things as rough sketches, photographs, video reference etc. These are important to 

locate, because all tools used by the animator need to be considered for their 

importance in the animation process. 

Finally, the diary notes that I had been compiling during the completion of my 

studio practice were reviewed. These notes took various forms: a BLOG (web log – 

included in Appendix VIII) and tutorial-style documents and web pages (examples are 

provided in Appendix IX), which incorporated screen snapshots and explanations of 

the procedures and tools that I had used. These notes revealed the principles I had 

applied, the tools I used to apply them, and notations regarding such details as ease of 

use, effectiveness, pros and cons of these tools and procedures. The outcome of these 

investigations took the form of a spreadsheet of the animation tools available in the 

software, and the principles (if any) which these tools could apply. In later stages of 

the study this list was used to provide statistics on which tools appeared to be used 

more frequently, and which tools appeared to be irrelevant or redundant.   
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2.3 Observation of animation experts 

 

This phase involved the observation of animation experts in the course of their work. 

Interviews with the experts were also conducted. The purpose of this phase was to 

identify the various software and analogue tools they were using and to see if they 

were applying traditional animation principles and processes. This phase also 

provided the means to identify the presence of new principles and processes. 

Observing the working practices of animators was central to the success of the study. 

As discussed in the introduction to this paper, little if any empirical data exists that 

traces the tools and processes that animators are engaging with in the workplace: the 

data that exists to date is not first-hand. Observation, according to Wisker (2001, 

p.178) allows the researcher to ‘capture what people actually do rather than what they 

say they do. You can observe them in context and relate to your research question 

while you observe.’ 

In this study, a form of observation research called ‘systematic observation’ 

was used. This is normally linked with the production of quantitative data and the use 

of statistical analysis. Systematic observation usually makes use of an observation 

schedule, to assist the observer to record relevant events and to ensure consistency 

between researchers’ observations (Denscombe 2003, pp. 192-194). In this case 

however, the schedule was unnecessary because of the method that was utilised to 

collect and process the observations. Instead of placing researchers in the field and 

instructing them to complete observation schedules as they watched animators 

working, a screen-capture program called Camtasia Studio® (produced by Techsmith) 

was employed. This software recorded all of the processes, tools, menus and 

commands that the animator was utilising. The end result was a movie file (.avi 

format) that could be played back at a later time by the researchers. The subjects were 

instructed in the use of this software so that they could trigger it at their convenience 

and without the researcher being present. 

Recording the animators in this way offered a number of advantages. Firstly, it 

minimised any influence that the presence of the researcher may have on the research 

subjects. This is an important issue to address, as Denscombe explains (2003, p. 193):  

 

There is a major concern to avoid disrupting the naturalness of the setting when 

undertaking the research. In this approach to social research, it becomes very important to 
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minimise the extent to which the presence of the researcher might alter the situation being 

researched. 

 

In addition, in situations where the researcher watches the subject and records their 

actions, there is the risk that the researcher may forget what they see or may filter out 

some of the information (Denscombe 2003, p.193). 

 

 

2.3.1 Think-aloud 

 

Another major advantage of utilising Camtasia software is its ability to record what 

the animator is saying. Via a headset fitted with a microphone, the software records 

the verbalisations of the animator. In this case, the subjects were instructed to 

verbalise their thought processes as they were working. This technique, known as the 

‘think-aloud’ technique aims to identify and understand a person's cognitive processes 

while he or she is performing a task.  Proposed by Ericsson and Simon in the1980’s, 

this method requires the subject to verbalise their thought processes as they perform a 

task. This method allows a researcher to find out how a person approaches a problem 

or task and the problem solving techniques he or she uses. The strengths of this 

method are: 

 

• it provides rich, qualitative information about how a person reasons his or 

her actions in specific situations;   

 

• it reveals insights into the decision making process of an individual, and 

the results can be registered and analysed to determine mental processes, 

patterns, or decision making pathways;   

 

• it provides a varied account of the underlying thinking process.  This is 

particularly useful where previous research is nonexistent or there is little 

information known about a particular phenomenon (Ericsson & Simon 

1993). 
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In this study, the verbalisations provided an important way of identifying the use of 

traditional animation principles and processes in the animators’ working processes. 

For example, an animator may state that they are utilising a tool in order to generate 

the principle of stretch and squash. Simply observing the actions of the animator via 

the screen capture video component would not be sufficient to indicate that a 

particular principle was being engaged. By listening to the accompanying audio, 

many of the actions that the screen capture has recorded are clarified.  

It must be acknowledged however, that the think-aloud technique does have 

some weaknesses. The need to give a verbal report of their mental processes may 

change how a subject interacts with the task at hand and affect their decision-making.  

A subject can only report what they are aware of and not the underlying unconscious 

processes that take place in addition to the verbal decision-making process.  A person 

may process information differently from those thoughts contemplated privately and 

may edit their thoughts to the researcher (Ericsson & Simon 1993). These weaknesses 

were minimised by clarifying participants’ actions where necessary by asking 

questions at a follow-up interview.  

 

 

2.3.2 Utilisation of multiple knowledge elicitation methods  

 

Observation and think aloud research techniques constitute effective and widely 

supported knowledge elicitation techniques. They represent two of the four major 

categories of knowledge elicitation methods as identified by Cooke (2000). These 

categories are: 

• observations 

• interviews 

• process tracing (includes think-aloud) 

• conceptual methods 

 

Within each of these categories, various methods and approaches to eliciting 

knowledge can be utilised. These may include techniques such as repertory grids, 

sorting, laddering, multi-dimensional scaling and protocol-generation (Green & 

Gilhooly 1996b). Cooke advises that due to the wide-ranging problems, domains, 
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tasks and knowledge types, multiple knowledge elicitation methods are warranted for 

almost any problem. In addition, there is no single definitive procedure for applying 

each of the methods. Ideally, the knowledge elicitation model that is used needs to be 

designed for the specific study situation (Cooke 2000). In addressing the specific 

interests of this study, a variety of techniques was employed to generate data for 

subsequent coding and analysis. These were: 

 

• use of screen-capture software to record observations 

• use of semi-structured interviews 

• use of think-aloud verbal protocols to allow process tracing 

• elicitation of concepts through interviews and verbal protocols and the 

subsequent interpretation of the segmented transcripts (which represents 

Cooke’s category of conceptual methods) 

 

As can be seen, all four of Cooke’s knowledge elicitation categories were engaged in 

this study.  While data gathering techniques such as these represent widely-used and 

valid methods of knowledge elicitation, it needs to be acknowledged that verbal 

reporting methods (including think-aloud and interviews) have received some 

criticism in the past. One of the primary concerns regarding these methods surrounds 

the idea that they represent ‘soft’ data. Soft data is criticised because it requires a 

certain amount of interpretation on the part of the coders, which can lead to 

inconsistent results. However, Ericsson and Simon (1993) argue that these perceived 

shortcomings have been largely eliminated in recent times through the use of tape 

recorders and the verbatim transcribing of the recorded material. As a result, verbal 

reporting methods are increasingly regarded as representing ‘hard’ data and their use 

as a form of process tracing is now well established.  This study, by utilising audio-

recording software for think-aloud sessions and digital recording media (Apple® 

ipods) for interviews, was able to acquire the desired hard data form of verbal 

reporting. Furthermore, the integrity of the recordings was maintained by transcribing 

all recordings verbatim.  
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2.3.3 Site identification and negotiation 

 

Locating animators to participate in the research proved to be quite difficult. Initial 

contact with potential participants took the form of surveys, which were mailed out to 

all the animation studios located in south-east Queensland. These surveys were 

prepared by the principle investigator of the ARC-funded project. The surveys posed 

a number of questions regarding the types of software that the studios used, the tasks 

that animators were required to perform, their level of 3D animation training, and 

whether they utilised animation principles etc. The respondents were also asked if 

they would be prepared to participate in subsequent interviews and on-site research. A 

few studios agreed to take part, but two of these were rejected on the basis that the 

type of animation they were creating meant that they would not constitute suitable 

subjects. A further two studios agreed to be interviewed, but declined to participate in 

observation sessions. Concerns about privacy issues and production schedule 

commitments were the reasons cited in these cases. The final outcome of these 

negotiations resulted in the following: 

 

• Five interviews were conducted with animators from various studios and 

locations in Australia and overseas. These five did not participate in field 

studies. 

• Four animators from local studios participated in the field studies (the on-site 

observation sessions utilising screen-capture software) and all four were 

interviewed. 

• Two animators from major studios in the United States participated by proxy 

in the field studies but were not interviewed. Their participation was afforded 

via animation training DVDs that they publish commercially. Therefore, their 

working practices were not observed directly. Although these training DVDs 

do not fall strictly into the same category as the Camtasia screen-captures that 

were performed on-site, these DVDs include verbal explanations and video 

capture of the animation processes being used. In that regard, the two formats 

are very similar. These overseas animators’ practices were studied so as to 
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provide a comparison to the practices of our local animators, who all worked 

at relatively small studios (less than 60 staff) producing TV, web, and games 

animation.  

 

Being a reasonably small-scale study, keeping the pool of participants small was 

adequate for our purposes and did not exceed the resources we had available. 

Transcribing and coding data from the Camtasia screen-captures was extremely time-

consuming, and it became apparent that the data being generated from the sessions 

was rich (in terms of the number of events located in the sessions). Therefore, it was 

decided that seeking further research participants would not be necessary. 

Additionally, as the lack of responses to our initial search for participants indicated, 

further searches may well have proved fruitless. 

 

 

2.3.4 Ethical considerations 

 

The ethical considerations surrounding the conducting of the surveys, interviews, and 

on-site research were addressed according to the protocols in place at Griffith 

University.  Prior to conducting the research, ethical clearance was obtained through 

the appropriate university channels (Research Policy & Strategic Projects, Office for 

Research). Survey respondents and study participants were advised by letter that the 

research would be conducted in accordance with the university ethics guidelines, and 

consent was obtained from them before the research was conducted. In accordance 

with the provisions of thesis preparation set down in the university’s research higher 

degree handbook, written consent to include the transcripts of interviews in the 

Appendix was obtained by the interviewees involved. All of the research participants 

were advised of the identities of those who would be conducting the research. This 

was restricted to three people: the principle investigator, myself and the other doctoral 

candidate participating in the ARC-funded project. The necessity to protect the 

intellectual property of the studios was foremost in their concerns, and as such, none 

of the screen captures obtained during their observation sessions is included in this 

paper. The Camtasia screen-capture files and associated data were stored on a 

password-protected server that only the researchers had access to. Backups were 

stored on DVDs in a locked cabinet that again, only the researchers had access to.   
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2.3.5 Role of researcher  

 

As mentioned in section 2.3.1, there are concerns that the recording and processing of 

observation data can become coloured by the beliefs and experiences of the 

researcher. Denscombe (2003, p. 268) explains that:  

 

There is a general underlying premise regarding qualitative data: that the researcher’s 

self plays a significant role in the production and interpretation of qualitative data. The 

researcher’s identity, values, and beliefs cannot be entirely eliminated from the process.  

 

Therefore, steps were taken in the gathering of the field data to minimise the influence 

of the researcher in that process. The use of Camtasia software to record the working 

methods of the animators rather than using a researcher for this task is one example of 

how this was achieved. However, the researchers played an important role in 

interpreting and coding the data. Their animation and software expertise was 

important to this process, as they were able to easily recognise and identify the tools 

and processes being utilised by the animators. Within that interpretation process, steps 

were taken to maintain consistency and objectivity by systematising the process with 

the use of flowcharts and guidelines as to what events to identify and how to 

categorise them.  

 

 

2.3.6 Pilot visit and initial interviews 

 

The observation sessions began with a pilot visit where the research subjects were 

provided with the necessary software and equipment and were given a demonstration 

of how the Camtasia software worked and how to perform the think-aloud technique. 

They were also interviewed, with a view to obtaining information about their 

educational and employment background and their opinions surrounding the use of 

animation principles and tools. These interviews provided helpful insights into tool 

and principle use, which assisted in the interpretation of the observation data. 

Approximately three weeks later, a follow-up visit took place to collect the completed 

Camtasia screen-capture files and to ascertain if there were any problems with the 

capture sessions and to schedule additional sessions if required. At this point, it was 
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discovered that the Camtasia software was interfering with the performance of the 3D 

animation software on some of the subjects’ computers. Essentially, this meant that 

while the Camtasia software was running and capturing the operations being 

performed by the animator, the animation software’s response times slowed down 

dramatically. The result of this was that there was some lag between the time that an 

animator executed a command and the time that the software completed that task. In 

two cases where the slow-down in performance was experienced, the lag time was 

minimal and did not interfere to a large degree in the animators’ routine. For one of 

the affected animators however, the reduction in the computer’s performance was 

dramatic. The computer she was using was running dual monitors, which meant that 

the Camtasia software had twice as much screen area to capture. The computer was 

unable to cope with the additional load being imposed on it, and as a result, 

performance slowed to a crawl. She persisted under these conditions for over an hour, 

but the resulting Camtasia file did not produce any usable data, due to the fact that she 

was unable to perform any animation under these circumstances.  In response to this, 

it was decided to dispense with any further field sessions with this particular animator. 

Instead, we conducted a comprehensive interview with her, with a view to gaining 

insights into her work practices.   

Overall however, the use of the screen-capture software did not adversely 

affect the animators’ work-flow.  The resulting files provided clear, high-resolution 

video and audio recordings. Achieving high-quality capture was vital to the 

effectiveness of this study, as the accuracy of the subsequent transcribing and coding 

of the data hinged on the correct identification of the software tools and principles 

evidenced in the recordings.  

 

 

2.3.7 How the coding system was developed  

 

After the Camtasia files were collected, their audio content was transcribed into a text 

document. This text was segmented and the segments were inserted into a 

spreadsheet. In deciding how to segment the text, Ericsson and Simon’s instruction 

that each segment should correspond to a statement was followed (1993). They 

explain that a statement may be as short as one or two words, but must be large 
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enough ‘that all information for making an encoding decision is contained in a single 

segment’ (1993, p.290). 

After the segmentation of the audio transcripts was completed, the video 

content of the Camtasia files was examined. The spreadsheets containing the 

segmented verbalisations were used to guide this process. The aim was to identify, via 

the video capture, the activities being performed by the animator during each 

segment. For example, a segment may contain the statement ‘that’s moving too 

slowly’. At that point in the Camtasia file the animator might, for example, be moving  

one of the key-frame markers. The person examining the video material would then 

record that activity in the column next to that segment. Once the transcribing and 

segmentation of the audio and video captures was completed, the coder proceeded to 

code the data for the presence of tools (including analogue tools) and animation 

principles. The flowchart provided in Appendix III illustrates this process.  

Essentially, the coder read through the segments of text that had been recorded in the 

spreadsheets, searching for instances of principles being applied and for software and 

analogue tools and tasks being utilised. When such instances occurred, the coder 

placed a code that represented that principle or tool next to the associated segment of 

text. Figure 5 on the facing page and on page 44 provides an example of a section of 

coded segments. The two Tools and Principles columns indicate the codes assigned to 

the tools and principles which were identified in the segments. The segments, 

representing the verbalisations and actions of the animator, are recorded in the 

neighbouring two columns. 
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Figure 5. Coded segments example 

SUBJECT 3  

TOOL 

PRIN-
CIPLE
S VERBALISATIONS ACTIONS 

ADDITIONAL 
NOTES 

 (EXP) 
OK, now I’m just going to 
animate some dialogue here    

(SEL) 
(ART)  

Um, the first thing I’m going to 
do before animating here is just 
I’ve got a bit of a light setup here 
and I’ve got a camera as you 
can see in the viewport here.  

Select tool is active, arc 
rotating   

  

I’ve got to make sure I hid the 
camera and hide the lights so 
that they don’t get in the way   

(QUA) 
(UH)  

also this back plane which 
actually isn’t required, so I’m just 
going to hide that, just so that 
nothing can get in the way 

Accesses the shortcut 
quad menu in the viewport 
to hide the selected 
object.  

(ART) 
(ZOO)  

Also just probably start off with; 
it would be a good idea for me 
to…no, actually, that’s alright  arc rotates, zooms,  

(MIN)   
maximizes the perspective 
viewport  

(ART)   

Rotates around the 
viewport until character is 
in the centre of the view, 
at a three-quarter aspect 
to the camera.  

(PLA) 
(DIA)  

So the transcript is a bit of Robin 
Williams, Dead Poet’s Society 

presses play button on the 
timeline to listen to the 
dialogue a few times   

 (PTP) 
Just got to quickly pose the 
character    

(SEL)  
Actually what I will do, I think it’s 
good to um freeze the mesh 

Selects character mesh 
with the Select tool   

(QUA) 
(FRE)  Aah, how do I do this again? 

opens Object Properties 
from the quad menu to 
turn on Freeze  

he has See 
Through active 
and does not 
have Show 
Frozen in Gray 
active 

(SCR) 
(DIA)  

So now I can only just select the 
bones. Now the first pose… 

scrubs the timeline and 
you can hear the dialogue 
play back   
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(ROT) 
(ART) (STA) 

Just want a fairly standard, 
general pose  

selected a bone on the 
arm, rotate tool is active. 
Arc rotates the viewport 
again   

(COO)  

Um, just want to make sure that 
I’m in Local Mode when I’m 
animating the bones so that I 
know that it’s actually moving on 
the rotation on the arm axis of 
the bone, as opposed to the 
viewport space 

He has accessed the 3D 
coordinates menu from 
the Main toolbar and has 
chosen Local   

(ART) 
(AK) 
(SK)   

rotating around the 
viewport again. Turns on 
Auto Key. Then he 
changes his mind and 
turns on Set key instead.  

Timeline 
marker is on 
frame 0 

  
Actually what I will do is set a 
key on everything    

(SK) (PTP) just hit Ctrl All and set a key  

He presses the Key button 
to set a key for the 
selected objects  

interpreted this 
as a PTP 
because 
capping the 
start with a key 
is setting a key 
pose for the 
starting pose. 

(ART) 
(ROT) 
(UND) (PTP) So that’ll um..  

rotates around the 
viewport, then rotates the 
right upper arm bone. 
Undoes it   

(AK) 
(ROT) 
(ROT)  

(PTP) 
(PTP) Woops! Should put Auto Key on  

Turns on Auto, rotates 
upper right arm, then 
lower right arm  

(ROT) 
(ROT)  

(PTP) 
(PTP)  

and then upper left arm 
and lower left arm  

  
I generally just like to key it 
out…   

 (REF) 
very simply first off , and then I 
can refine it later on    

(ROT) 

(STA) 
(ACT) 
(REF) 

This pose is pretty standard and 
relaxed  

continues to refine the 
rotation on the arms’ 
bones – upper left arm   

(ART) 
(ROT) (REF)  

arc rotates, rotates upper 
right arm more   

 44



 

2.3.8 Identification and categorisation of tools and animation principles and 

elements  

The process of creating and assigning codes for the principles differed slightly to the 

method used for assigning codes to the tools. As stated in the introduction, the 

principles comprised the traditional twelve plus the four production elements. Codes 

were created to represent each of these twelve principles and four elements. The 

coding of the tools however, required a different approach due to the sheer number of 

tools and menus that exist in the software. The reader should reminded at this point of 

the preliminary investigation of the software and secondary sources (as described in 

section 2.1) that was conducted to identify animation tools in the software and 

analogue tools and aids that are external to the software. This preliminary 

investigation identified a staggering number of tools, menus and processes. It was 

considered unlikely that the research subjects would have used all of these, so a more 

efficient approach was devised.  

Essentially, this approach involved creating and assigning codes as they were 

discovered in the transcripts.  The coder examined the prepared, segmented 

transcripts, and whenever the transcript revealed that a software tool or menu had 

been used, a code was created to represent that tool, and the code inserted into the 

‘Tool’ column of the spreadsheet. By comparing the tools found in the software 

investigations to the tools that the subjects had actually used, a list of potentially 

redundant or irrelevant tools could be compiled. This list could then be used to inform 

the final stages of the research, where recommendations were made as to which tools 

play an important role in the animation process and which do not. This method of 

coding for the presence of tools provided the additional benefit of revealing the use of 

tools that had not been identified in the earlier software investigations. Consequently, 

a number of extra tools were identified. Most of these tools were used for viewport 

and navigation control, or for administrative types of tasks (i.e. opening, saving files). 

They are listed on the following three pages:  
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Navigation and viewports 

Viewport co-ordinates settings 

Pan 

Zoom 

Arc rotate/tumble 

Minimise/maximise viewport 

Display panel, viewport menus, quad/spacebar menu 

Hide/unhide 

Layers 

Freeze/un-freeze 

Selection Filters 

 

File and Edit menus 

Undo 

Replace (3DMax) 

Save as 

These tools are not strictly animation tools, which helps to explain why they were not 

identified during the software investigation phase. However, because they appear to 

be regularly-used components of the software interface, their importance needs to be 

acknowledged and their role in the animation process must be investigated. Therefore, 

they were included in the list on the next few pages that shows all of the tools that 

were used by the research subjects. These tools have been organised into three main 

categories and the codes that were assigned to them are shown in brackets.  

 

Timeline, playback, navigation and viewports

(AK)  Auto Key 

(ART)  Arc Rotate Tool/Tumble tool 

(COO)  Viewport coordinates settings – world etc. 

(DEL)  Delete Key in timeline or curve editor 

(DIA)  Listening to dialogue track by scrubbing or playing back timeline  

(DUPK) Duplicate Key – in timeline or curve editor 

(LS)  Lasso Select 

(MOV)  Select and Move Tool 
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(MOVK) Move Key in timeline or curve editor 

(MAN)  Manipulator tool active 

(MIN)  Minimise/Maximise Toggle 

(PAN)  Pan Tool 

(PLA)  Play timeline or play render of timeline in Quicktime/Windows Media 

Player (see figure 6 for screen snapshot example) 

(ROT)  Select and Rotate Tool 

(RTL)  Resize timeline 

(SCA)  Select and Scale tool (see figure 7 for screen snapshot example) 

(SCR)  Scrub timeline 

(SEL)  Select tool 

(SK)  Set Key (setting keys manually – in 3DS Max® timeline, or in Maya® 

by pressing S keyboard shortcut) 

(TLP)  Timeline pop-up menu  

(TRA)  Trajectory/Motion trail 

(UND)  Undo 

(VIE)  Viewport menu (to change from wireframe to shaded or vice-versa, or 

to change views, to set up viewport layout etc) 

(ZOO)  Zoom Tool 
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Figure 6 above is a screen snapshot taken from a Camtasia® capture session with one of the 
research subjects (working in 3DS Max®). It reveals the animator accessing the command to 
generate a preview movie of the animation he has completed. When coding this capture 
session, the action of generating a preview movie was coded as ‘PLA’. The PLA code 
represents actions where an animator has played back the animation using various means. 
 

 
 Figure 7 at left is a screen snapshot 
from a Camtasia® capture session 
which reveals that the animator is 
using the Scale tool to scale one of the 
character’s eyes. This action was c
as ‘SCA’ which was used to label an
actions that utilised the3D software’s
select and scale tool.  

oded 
y 
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Menus, Panels and modifiers 

(AMP)  Animation>make preview/play-blast, F-check window 

(APR)  Animation preferences window 

(CEE)  Curve editor: including any use of its menus and buttons, navigation, 

editing keys and curves etc. 

(CHM)  Channels middle-mouse: middle-mouse dragging on channels, 

including custom attributes, or entering values directly for main 

(upper) channel parameters. Maya® only 

(CHP)  Channels pop-up menu: accessing channels pop-up menu to lock 

channels or set keys etc. Maya® only 

(CHS)  Channels settings: changing parameter settings for objects by entering 

values directly into channels. Maya® only 

(CRE)  Create menu: for creating primitive objects, cameras, lights etc 

(DIS)  Display panel. 3DS Max® only 

(DRW)  Drawing: this process is employed when the animator ‘draws’ with the 

cursor through the character to check the line of balance of the 

character   

(FR)  File> replace 

(FRE)  Freeze/unfreeze. 3DS Max® only 

(FSA)  File >save as 

(LAY)  Layers: for hiding, freezing etc. 

(MOR)  Morpher modifier/blend shapes  

(OUT)  Outliner/scene objects list: used for renaming, selecting etc. 

(QUA)  Quad menu/marking menu: right-click/spacebar menu for fast access to 

tools and operations 

(SEF)  Select filter: for turning off object types so that they can’t be selected. 

Maya® only  

(SKI)  Character>assume skin pose 

(UH)  Unhide/hide 

 

Animation other 

These represent the analogue category of tools: the tools that a 3D animator may 

utilise that do not exist in the animation software. These are important to include 
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because they provide a means for animators to employ a number of the animation 

principles.  

 

(ASK)  Subject asks someone for technical or animation assistance  

(MIR)  Subject pulls facial expressions in a mirror to check facial poses 

(THU)  Subject refers to thumbnails and rough sketches of character poses and 

expressions that they have prepared earlier as reference material for the 

shot they are animating 

 

 

2.3.9 Coding procedure for the animation principles 

 

This phase of the study involved the examination of the transcribed observation 

sessions with a view to locating instances where traditional animation principles had 

been applied. The twelve traditional animation principles (Thomas & Johnston 1981) 

are listed below. The codes that were assigned to them are shown in brackets.  

 

1. (ANT)  Anticipation  

2. (APP)  Appeal  

3. (ARC)  Arcs  

4. (EXA)  Exaggeration  

5. (FTO)  Follow-through and overlap  

6. (PTP)  Pose-to-pose and (SA) Straight-ahead3  

7. (SEC)  Secondary action  

8. (SIO)  Slow-in/slow-out  

9. (SOL)  Solid drawing (refer figure 8 for screen snapshot example) 

10. (SQS)  Squash and stretch  

11. (STA)  Staging  

12. (TIM)  Timing  

                                                 
3  Straight-ahead is a method of animation that is seen as an alternative to pose-to-pose. The twelve principles 

place pose-to-pose and straight-ahead in the same principle. However, in order to determine which method the 

participants used the most, it was necessary to assign a separate code to each of them.   
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Figure 8. This screen-capture from one of the research subjects reveals a number of 
animation processes taking place. Firstly, the red region surrounding the viewport indicates 
that Auto Key mode is active. Secondly, there is no key-frame marker at frame 29, which is 
the currently-active frame as revealed by the timeline ‘slider’ bar positioned directly above 
the frame numbers at bottom-right. This indicates that the animator is creating a new key 
pose at frame 29. Thirdly, the rotate tool is active, revealed by the rotation ‘gizmo’ located at 
the character’s left shoulder.  In addition, the audio recording that accompanied the image 
capture has disclosed the animator’s intention to ‘attend to the line of action in the 
character’. The combined audio and image capture suggests that the principles of solid 
drawing and pose-to-pose are being employed, and that the rotate tool and auto key function 
are being utilised. The subsequent coding reflected these observations. 
 

 51



 

In addition to the twelve principles, the observation sessions were coded to locate the 

subjects’ use of the four production elements:  

 

13. (ACT)  Acting and emotions  

14. (CHA) Character development  

15. (EXP)  Expression and dialogue  

16. (STO)  Story  

 

Thomas and Johnston (1981) argue that the four production elements represent a vital 

part of the animation production process. Therefore, they have been included in this 

study in order to find out if animators are applying these processes in the 3D interface, 

and if so, how often and with which tools. By determining their importance in the 

animation process, it can be decided whether these elements and the tools to apply 

them should be addressed in animation teaching programmes.   

 

Although the number of traditional animation principles that needed to be 

coded was markedly lower than the number of tools, identifying the presence of the 

principles in the transcripts proved to be no less complex. The potential for 

inconsistencies to occur during this process was quite high. The major reason for this 

stems from the fact that some of the principles deal with similar processes. For 

example, the production elements of acting and character development and the 

principles of appeal and staging have some overlapping areas in their definitions. If an 

animator is observed posing a character into a sad pose, it could be interpreted as an 

action that is representative of the production element known as acting. However it 

could also be interpreted as an action involving the principle of appeal, due to the fact 

that the sad emotions of the character can communicate strongly to the audience and 

trigger them to identify with the character. These ambiguities make it difficult to 

categorise some observed processes. In order to clarify the coding process and enforce 

a degree of reliability, a list of guidelines for identification of the principles and 

production elements was prepared, which the coders referred to as they coded (these 

guidelines are provided in Appendix IV).  The importance of clarifying encoding 

decisions is stated by Simon and Ericsson (1993, p.276): 
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Encoding decisions are based on some specific body of knowledge and procedures 

held by the encoder…it would be highly desirable to be able to specify what 

inferences and knowledge are used to reach the encoding decisions. The definition of 

the encoding categories should be clear and explicit. 

 

The clarifications were based on a strict interpretation of the traditional principles as 

described by Thomas and Johnston (1981). Their descriptions of each of the 

principles and elements are quite comprehensive, as can be seen in Appendix I: 

Comprehensive definition of the traditional animation principles.  

Locating the presence of traditional principles in the transcribed data required 

the coder to examine each segment to see if the animator specifically stated that they 

were using or intended to use a particular principle. If the subject stated, for example, 

that they were following the pose-to-pose method of animation, the code for pose-to-

pose would be inserted at that segment. Of course the subject may not always refer to 

a principle directly. For example, if the animator said that they were ‘roughing out the 

key poses’ then that statement was taken to indicate that they were using the pose-to-

pose principle. The researchers’ animation expertise greatly assisted this interpretation 

process.  

In situations where principle utilisations occurred simultaneously, the coding 

guidelines that were formulated recommended that multiple codes be used to describe 

all of the principles that the animator may be utilising during that observed processes. 

For example, if the animator was posing a character and had also stated that they were 

intending to build a ‘sad’ pose, potentially the animator was engaging the pose-to-

pose principle while simultaneously addressing the production element known as 

acting and possibly the principle of appeal. Therefore codes for pose-to-pose, acting 

and appeal would all be recorded at that segment. 

The determining factors that influenced the researchers’ decisions to link 

particular actions to certain principles and elements were also informed by applying 

these actions in the software—either via the animation of the practical project or by 

the coder repeating the actions in a simulated scene—to identify what function/s that 

action performed.  By identifying the purpose or outcome of a particular action, that 
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action’s relationship to the traditional principles and elements became clearer.  For 

example, an animator was observed in the act of moving a key on the software’s 

timeline.  To determine the outcome of this action, the coder performed that same 

action in a simulated scene. The coder perceived that the action affected the timing of 

the animation.  Therefore, that action was connected to the traditional principle of 

timing and was duly noted in the coding guidelines.  In subsequent coding sessions, 

the coder referred to the coding guidelines which now listed the ‘moving key’ action 

under the timing category and inserted the timing principle’s code at the segment 

where that action was recorded.   

Making these connections between actions and traditional principles was 

important because the subjects could not be relied upon to always verbalise their 

intention to apply a principle. Sometimes they simply forgot to think aloud, and at 

other times it appeared that they may not have been aware that they were applying a 

principle. Therefore, the segments of their observation sessions which described what 

the subjects were actually doing (i.e. the tool, menu or operation they were 

employing) were inspected to see whether the application of a principle was indicated. 

In another example of how this worked, the coding guidelines stated that if the 

animator was transforming any part of a character and the auto key tool was active 

and there were no key-frame markers in the timeline at that frame, then this action 

was to be interpreted as evidence that the pose-to-pose principle was being engaged 

(note that this definition was obtained by replicating these actions in the studio 

practice).    Another guideline stated that any occasions where an animator has 

‘scrubbed’, (dragged the timeline slider on the interface’s timeline back and forth) 

required that the action be coded as an occurrence of the timing principle.  Again, 

these definitions were informed by tests performed in the studio practice. It should 

also be added at this point, that the incidences of animators forgetting to think aloud 

were few. In the main, the audio data was extremely rich, with the animators speaking 

nearly constantly throughout the capture sessions.  
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2.3.10 Accommodating the discovery of new principles 

 

The coding of the twelve principles and four production elements revealed another 

issue that needed to be dealt with: how to code actions that the animators were 

performing that did not fit into any of the existing categories. Some of these actions 

were similar in nature to existing principles and elements, and others were not even 

remotely related. For example, as explained in the previous paragraph, the definition 

of the pose-to-pose principle stated that if the animator was transforming parts of a 

character and the auto key was on at the same time and there were no key-frame 

markers already positioned on the currently-active frame for those parts, then that 

constituted an engagement of the pose-to-pose principle. However, in some observed 

instances of what appeared to be pose-to-pose actions, there already were key-frame 

markers in place on that frame, which meant that although the animator was working 

on a pose, they were not creating the initial poses for a character in a scene, but were 

in fact editing ones that they had already created and animated. This would most 

usually occur when an animator had opened a scene file in which they’d already 

begun animating, and they were making changes to some of the poses. This was 

exciting to see, because as stated in the beginning of this paper, one of the aims of the 

research was to identify the existence of new, CG-specific principles and processes or 

modifications to the traditional principles that may be taking place.  

To indicate the presence of potential new principles and processes in the 

animators’ transcripts, it was necessary to code these in addition to the traditional 

principles. The actual process of identifying these new principles involved noting 

instances (during the coding process) in the transcripts where the animator was 

performing an action that did not demonstrate the application of an existing principle. 

Whenever one of these instances occurred, a code was created to represent that action, 

and the code inserted into the principles column at the segment where the action 

occurred.  On subsequent examination of these actions, a number of these were 

eliminated from consideration, as it was determined that many of these did not 

represent animation-related actions. For example, actions such as file>open and 

file>save were deemed to be administrative tasks, and therefore not related to the 

animation process.  Once these exceptions were identified and eliminated, only one 

action remained as a potential new principle. This was the action that was occurring 
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during the pose-to-pose dilemma described in the previous paragraph: the refining and 

editing of the key poses. 

During the process of traditional, hand-drawn animation, the animator draws 

the key poses and breakdown poses, tests them on a line-tester4, makes changes to the 

drawings if necessary, determines their timings, then passes the drawings and the 

timing information to an ‘in-betweener’ whose job is to create all the drawings that go 

between the key drawings (Thomas & Johnston 1981).  Similarly to the 2D animators’ 

working methods, our 3D research subjects were also creating key poses and 

breakdowns and ‘line-testing’ them (via the 3D software) and making changes to the 

poses and timing. In that sense, it appears that there is little difference in production 

methods between the two mediums. However, as explained in an earlier paragraph, 

our research subjects were making further adjustments to key poses and breakdowns 

after the software had generated the in-betweens (known as ‘interpolation’ in 3D 

software terms) from the original key poses. Unlike traditional animation methods, 

3D animation software provides the ability to line-test and in-between automatically 

and simultaneously. It therefore provides the 3D animator with the unique opportunity 

to continue testing and refining the animation well into the final stages of scene 

construction. The 2D animator on the other hand, does not have the luxury of 

performing a great deal of refinement to the key poses and breakdown poses after the 

in-betweening has been completed. According to Malcolm McCarthy (an ex-

employee of Disney’s 2D Animation studio in Sydney), it is extremely rare that an 

animator would be required to modify key or breakdown drawings after the drawings 

were handed to the in-betweening department (phone conversation with author on 2 

January 2007). He confirms that the general practice in commercial 2D facilities such 

as Disney is for the animators to refine the key and breakdown poses before supplying 

them to the in-betweeners. Further line-testing is conducted during the in-betweening 

process, but this is essentially in order to check the in-betweens, not the key drawings. 

McCarthy explained that it would prove too costly in both time and money (in 

commercial facilities) if the animators’ key drawings were routinely modified after in-

                                                 
4 A line-tester (or pencil-tester as it is also known) usually consists of a digital camera (originally film 
cameras were used) or scanner connected to a computer which has been installed with line-testing 
software such as DigiCel FlipBook®. The scanner or camera is used to digitally-capture each drawing 
that the animator has made, which the software plays back in sequence. The animator can make 
changes to the timing of the playback to allow some drawings to be played or ‘held’ for longer periods 
than other drawings. In 3D animation, the software becomes the line-tester by virtue of the fact that it 
provides the facility to play back the animation at any time (Roberts 2004). 
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betweening was completed.  The 3D-animator, on the other hand, is not subject to 

such limitations, and is therefore able to continue refining poses all the way through 

the scene-construction process.   

The idea that our research subjects might be utilising a new ‘refinement’ 

animation principle appears to gain further support from Kerlow (2003), who believes 

that 3D software’s ability to in-between requires the animator to work differently to 

the 2D animator. He elaborates on this idea, stating that the 3D animator must 

perform both the animation (in creating the key poses) and oversee the automatic in-

betweening that is being generated by the software. He maintains that this automated 

interpolation process represents one of the primary differences between 2D and 3D 

animation and that the 3D animator must maintain a high degree of control over the 

interpolated frames. This notion is supported by Williams (2002), who explains that 

this automatic in-betweening cannot be trusted, because unlike a human in-betweener, 

the software is not intelligent enough to take into account the variations in timing and 

motion that occur according to the weight, form and even the emotions of an animated 

character.  Lasseter went so far as to describe the software interpolation as being 

‘completely useless’ (1999, n.p.).  In taking on the dual role of animator and in-

betweener, the 3D animator creates the key poses and edits the interpolation and key 

poses as required to achieve the desired result.  This may also include the addition of 

‘break-down’ poses between the key poses to provide further control of the 

inbetweening process (Clark 2002). This editing process represents the refinement 

process which I argue constitutes a potential new 3D-specific principle.  In support of 

this, I remind the reader of Kerlow’s assertion (as stated in section 1.3.1) that the 

original intention behind the creation of the traditional animation principles was ‘to 

guide production and creative discussions as well as to train young animators better 

and faster. These twelve principles became one of the foundations of hand-drawn 

cartoon character animation’ (Kerlow 2003, p.278).  The fact that they were created to 

guide ‘hand-drawn’ animation is precisely why this refinement process needs to be 

recognised as a potential 3D-specific principle. CG animation did not exist when the 

principles were created in the 1930s.  The need to refine animation by concurrently 

editing key poses and interpolation was not necessary in the realm of traditional 

animation. Therefore, it is an entirely new principle—a guideline for those who are 

utilising the 3D medium and a technique that is peculiar to the 3D medium.  
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The identification of this refinement process as a potential new principle 

resulted in the addition of one further entry to the list of principles to be coded: 

 

17. (REF)  Refinement and/or tweaking of key poses  

 

 

2.3.11 Error checking and tabulation of data  

 

The coding system outlined above was tested for validity and reliability. The testing 

method involved asking a research colleague (who was experienced with 3D 

software) to code a selection of the material, following the set of guidelines prepared 

for this purpose. This testing was performed twice, due to the fact that the first round 

of testing revealed a number of inconsistencies in the results. In particular, the 

identification of additional principles emerged as a problem area. In response to this, 

the definitions were revised to make the categories clearer. This was what prompted 

the construction of the coding flowchart shown in Appendix III. The second coding 

test showed that most of these inconsistencies were overcome, with a resulting 

intercoder reliability rate of 90%. This falls within the validity range described by 

Green and Gilhooly: 

 

The intercoder reliability should be at least 85% for the scheme to be considered 

valid...The intercoder reliability is the percentage of the total number of segment 

indicators on which two coders are agreed as to their codes. For instance, if two coders 

agree on the codes in the case of 60 out of a total of 68 segments, the intercoder 

reliability is 88% [(60/68) x 100] (Green & Gilhooly, in Richardson 1996a, p.62). 

 

 

Once the coding method had been validated, all the remaining observation data was 

coded and totals were calculated for the number of times each code appeared on each 

animator’s spreadsheet.  Charts were generated from these spreadsheets which 

illustrated statistics for overall principle and tool use in our research subjects. These 

charts are shown in the Analysis section of this paper (sections 3.1 and 3.2).  
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2.4  Section 2 summary: implications for 3D animation training 

 

This section has outlined the research methods employed in this study. These methods 

have been designed to produce reliable, quantifiable results and to generate outcomes 

that are of benefit to the researcher and to others in the animation industry—

particularly animation training institutions.  The utilisation of screen capture software 

to obtain a video and audio record of expert animators’ working practices proved 

highly successful, producing exceedingly rich data. To supplement this, a 

comprehensive literature review of software manuals, third-party animation books, 

tutorials and DVDs was conducted.  The process of refining coding categories was 

afforded via the researcher’s studio practice (in testing tools and processes identified 

in the field study data) and from secondary sources located during the literature 

review.  The end result of these investigations was an accumulation of statistics that 

accurately illustrated the tools and techniques engaged by animation experts working 

locally and in major international studios.  The analysis of these statistics, undertaken 

in the following section, provided a means to locate pertinent data to inform the 

design of 3D animation curriculum.  
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3. CRITICAL ANALYSIS AND REFLECTION 

 

In the introduction, it was stated that this research would focus on two main 

questions:   

1. What tools, animation principles and processes are CG animators using and do 

any of these processes represent new, 3D-specific animation principles? 

 

2. To what extent are traditional animation principles being used in 3D animation 

production and what tools and techniques are being used to apply them? 

 

To this end, this section presents and analyses the results obtained from the 

investigation of the software and the observation of animation experts. It begins with 

a discussion of the tools and utilities that were used, then proceeds to examine the 

principles and processes that the participants employed. Finally, it looks at how the 

current definitions of the animation principles might be expanded to incorporate 

additional tools and processes which were discovered. Please note that a number of 

animation and software-specific terms are used in this section. Readers who are 

unfamiliar with these terms may wish to refer to the Glossary for definitions.  

 

 

3.1 Tools used by the research subjects 

 

As described in section 2, the working practices of three5 local animators and two 

animators from the United States were transcribed and coded. The coded data was 

assembled into spreadsheets so that statistics could be obtained. The two graphs on 

the following pages illustrate these statistics. The graph shown in Figure 9 charts the 

tools that were used by the local animators. Figure 10 charts the tools used by the 

international animators. The vertical axes of the graphs indicate the number of times 

that a tool was used. The tools used are listed along the horizontal axes of the graphs, 

labelled with the codes assigned to them (the codes assigned to each tool are listed on 

pages 46-50). Tools used less than four times are not included in the graphs.    

                                                 
5 Remembering that originally four local animators participated in the capture sessions, but one 
animator’s sessions were unusable due to complications with the capture software, which is detailed in 
section 2.3.3. 
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   3.1.2 Most frequently-used tools 

 

Comparisons between the most frequently-used tools for these two groups show 

remarkable similarity. In the local subjects, the scrub function was the most 

frequently-used tool, followed by the rotate tool. The international animators used the 

rotate tool most frequently, followed by the scrub function. Overall, in order of 

frequency-of-use, the top six tools are as follows: 

 

1. Scrub  

2. Rotate  

3. Move 

4. Arc Rotate 

5. Pan 

6. Morph (local animators only), Zoom (international animators only) 

 

These tools constitute mainly navigation and transformation types of tools. The morph 

tool is one exception—it is a specialised tool that is used only for scenes involving the 

animation of dialogue. As a result, its use was only seen in the two local animators 

who were animating dialogue scenes during the observation sessions.  

The scrub action occurs when an animator drags the timeline marker with the 

cursor to view the animation they’ve done or to hear an imported dialogue track. It 

provides immediate feedback to the animator for the area of the timeline that is 

scrubbed. It bears remarkable resemblance to the ‘flipping pages’ action that 

traditional animators perform, which they frequently use to check the flow of the 

animated drawings that they have done. It involves placing a finger between each 

drawing and rolling the drawings back and forth by moving each finger in turn. The 

traditional animator is limited to flipping a maximum of five drawings at a time 

because there are only five fingers in the hand. The CG animator, however, 

experiences no such restrictions, as they can scrub as many frames of animation as 

they desire.  

The remaining tools in the top six fall into the categories of navigation and 

transform tools. Transforms—rotate, move and scale—represent fundamental 

animatable actions. To animate a typical 3D character, one must either rotate bones or 

move controllers attached to the bones. These and other operations cannot be 
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performed without navigating the software interface. The ability to manipulate the 

viewports (the 3D scene space) so that you can see what you are doing is vital to the 

process of 3D animation. It is no surprise therefore, that transforms and navigation 

actions occur together so frequently. 

The scrub function is used to assess the results of the transforms and other 

operations that have been applied to 3D objects and characters. This constitutes an 

essential activity in the animation process. In regard to my own working practices, the 

scrub function, along with navigation and transform tools, are the tools that I use the 

most. Approximately ninety percent of the time I have one of these tools active, 

usually swapping frequently between the various tool types of them via the keyboard 

shortcuts provided in the software. This parallels the activity seen in the observation 

subjects, some of whom used the quick-access ‘pop-up’ style menus to access the 

tools in preference to the keyboard shortcuts. Rarely did any of the subjects use the 

tool icons displayed in the toolboxes in the outer corners of the interface to activate 

tools. Moving the mouse cursor across the screen to the toolbox and back again ad 

infinitum soon becomes tiring and slows the animation process down.  This tedious 

navigation is an activity that I observe regularly with animation students.  By utilising 

keyboard shortcuts instead, workflow becomes faster and more efficient.   

 

 

3.1.3 Moderately-used tools 

 

After these top six tools, the frequency-of-use of the remainder of the tools used falls 

away fairly rapidly, and we see that quite a broad range of tools are used, but on a 

less-frequent basis. A few tools are used moderately-frequently, and again these tools 

are common to both the international and local animators. More navigation tools 

appear amongst this group, plus one other tool: the curve editor. The curve editor was 

described by one of the international subjects as ‘the mother of all tools’ (Character 

animation 3: animating your first scene with Cameron Hood n.d.), and the animators 

that we interviewed indicated that this tool represents a very important component of 

their toolset. That it did not make it to the top six is not necessarily indicative that the 

tool is not important; merely that it is not required as often as the navigation and 

transform tools. The curve editor’s primary function is to display the interpolation 

(the frames of animation that the software calculates between the key frames) as a 
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series of function curves on a graph. Animators can use this tool’s window to edit the 

interpolation directly, or to add or edit keys. The shape of the curves indicate the 

speed and motion of the animation, so some animators leave this window open as they 

are working so that they can ‘read’ the curves as they animate. By doing this, they can 

identify or pre-empt any problems with the animation. That means that while they are 

not necessarily performing commands in this window, they are still utilising this tool 

by virtue of the fact that they are referring to it visually. The power of this tool in 

terms of its ability to affect the timing and motion of animation is significant. Because 

of this, its use is often associated with the application of animation principles.  The 

reader will find further discussion about the curve editor in section 3.3.4. 

 

 

3.1.4 Least-used tools 

 

The graphs in Figures 9 and 10 reveal that there are a large number of tools that are 

being used by the animators, but that many of these tools are used only occasionally. 

A few of these tools are specific to the brand of software, such as the ‘channels 

middle-mouse’ tool available in Maya®. This tool and the other software-specific 

tools noted in the study generally represent adaptations or alternative versions of tools 

that are available in other software packages. Their use may provide some advantages 

in terms of efficiency or ease of use, but do not necessarily offer exclusive functions. 

Among the other types of tools we see in this infrequently-used group are tools related 

to timeline and key editing, and some display-related tools. This supports the 

observation that when animators aren’t transforming objects or manipulating the 

viewport to look at what they’re doing, they’re refining what they’ve done by shifting 

key-frames around, undoing mistakes, hiding, un-hiding, or freezing objects that 

aren’t being used, and accessing quick pop-up menus.  

There were a couple of analogue tools being used amongst the infrequently-

used tools: the animators who were working on dialogue scenes were using mirrors so 

that they could use their own facial expressions as reference. Nearly all the animators 

mentioned that they were referring to thumbnail drawings to guide them as they posed 

their characters. An additional ‘tool’ that was included in the observations was the use 

of technical assistance.  This tool could be invoked by either accessing the software’s 

help facility or manuals, or by requesting support from a colleague or technical 
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support person. Two animators accessed this tool when they requested assistance from 

the studio’s technical director.  

One occasionally-used tool worth mentioning is the action we labelled 

‘drawing’. This occurred when animators were visualizing the line of action or line of 

balance in a 3D character. The line of action is an aspect of the solid drawing 

principle, used primarily for the purpose of constructing dynamic character poses. 

Lines of action are invariably curved, and usually follow a path from the character’s 

feet to its head, or from one hand across the body to the other hand. Drawing a line of 

action in the computer interface involved moving the computer’s mouse to ‘draw’ a 

line through the 3D character with the mouse’s cursor. In 3DS Max®, no line was 

able to be physically drawn, as the software does not support this function. So in this 

case the animator drew an imaginary line. In Maya®, the animator can actually draw 

a physical line with the mouse using the ‘f-check’ window. This was interesting 

because none of the secondary sources that were researched in this study made 

mention of either of these two actions. It appears that the animators occasioned upon 

these methods by chance or through the need to seek a strategy for visualising the line 

of action. When questioned about this activity in a follow-up interview (2004, 

October 5), subject 1 stated that paying attention to the line of action was one of the 

most important components of the animation process. He said that he had often 

wished for ‘a line of action tool.’ Drawing a virtual line was his home-made solution.  

The other animator who had used this action reinforced the importance of paying 

attention to the line of action when posing a character, and spent some time drawing 

different lines of action in the f-check window until he was satisfied with the result 

(Character animation 3: animating your first scene with Cameron Hood n.d.). Both 

animators stated that they check the line of action and balance in side viewports in 

addition to the viewport that they are currently working in to make sure that it is 

balanced in all views. The importance of addressing the line of action is supported by 

Clark (2002) who believes that a well-considered line of action contributes 

significantly to the creation of character appeal and functionality.  

Continuing the discussion of tool use, there are a few tools that were rarely 

used: those supporting administrative functions such as file>save as and file>replace, 

and other utilities and preferences settings. As well, the trajectory display was rarely 

used, which comes as somewhat of a surprise, considering its ability to illustrate the 

path of motion that an object is taking. This utility would enable the animator to more 
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effectively apply the arcs principle, and it is a tool that I used widely in both 3DS 

Max® and Maya®. One possible reason that this utility was not used often by the 

subjects was that most of them were animating characters that were rigged with a 

forward kinematics (FK) system. By requiring a character’s appendages to be 

animated by rotating internal bones, arcs of motion are created naturally when 

utilising an FK system. In characters animated by way of inverse kinematics (IK) 

(which requires the animator to move controllers to position chains of bones) arcs of 

motion need to be keyed manually in order to override the default linear motion that 

occurs with this system. The arc-creating limitations imposed by the use of IK 

systems may cause the reader to wonder why this system is used at all. It must be 

explained that the IK system is necessary to lock a character’s appendages into 

position to prevent them from sliding under certain circumstances. For example, IK is 

used during a walk cycle to hold the foot that is in contact with the ground in position 

and to stop it from moving in response to the movement that is occurring in other 

areas of the character’s body. A character’s limbs are usually set up in a hierarchical 

fashion, which dictates that movements in the torso will affect the arms, legs, and 

other appendages, which are situated in a lower level of the hierarchy. An animator 

who is operating with an IK character must therefore work around its arc-creating 

limitations if they wish to move the character’s limbs through an arc-like path. 

 

3.1.5 Clarification of findings  

 

While the tools-used statistics provided helpful insights into which tools appear to be 

widely-used by the subjects, the interviews provided additional clarification of these 

findings. For example, from the interviews we know that all the animators except one 

prepared thumbnail drawings before starting to animate their scenes. However, the 

instance of thumbnail use appears low in the observation statistics. This is because in 

the process of constructing the poses that the thumbnails describe, many other tools 

are used.  

Another question that must be addressed is why the subjects did not use all the 

tools identified in the initial examination of the software and secondary sources. A 

primary reason was that many of the tools are specific to particular tasks that the 

animators that we observed did not have occasion to utilise in their scenes. As 

mentioned previously, animators would have no use for the morph tool if they were 
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not animating dialogue scenes or facial expressions. Likewise, the constraint tools 

would usually only be engaged for actions where a character interacts with another 

object, or in some instances, for controlling the eyes’ direction. Having used both 

constraints and morph targets in my studio practice, I would argue that these represent 

important animation tools. Therefore, although they were not used by the participants, 

they are relevant and useful tools. Of the extensive list of animation tools identified in 

our initial investigations, there were only five tools that I did not use in my animated 

film. The research participants did not use them either. These were: 

 

• Bone tools  

• Motion capture 

• Jiggle/flex 

• Modifiers and deformers (bend, stretch etc.) 

• Parameter wiring 

• Noise, audio controllers 

• Dope sheet 

 

I did not use bone tools, parameter wiring, noise and audio controllers because they 

were not available in Maya®, which was the software I used for my film.  However, I 

tested all of these tools in 3DS Max®, and found them to be quite useful. Had they 

been available in Maya®, I would certainly have used the noise controller. This tool 

would have enabled me to apply animation to a camera to automatically simulate 

camera shake. Instead I had to manually key-frame the shake, which proved to be 

very tedious work.  

Motion capture is a specialised function used for importing, editing, and 

applying motion capture data. Neither myself nor any of our research subjects used 

motion capture in their scenes.  This tool is sometimes used in computer games and 

feature-film studios to capture animation data from actors performing a required set of 

actions. Dressed in motion capture suits that are covered with marker devices located 

at various points of the body, the actor’s movements are detected by sensors that 

transfer the information to motion capture software. The captured actions can then be 

stored digitally and applied to a 3D character whenever required (Furniss 1998). 
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The dope sheet was another tool not used by the participants. I tested it but 

opted not to use it. I found it confusing and not particularly useful. Most of its 

functions can be applied via the curve editor, which I chose to use instead. As one of 

my most frequently-used tools, the curve editor was nearly always open on my 

desktop while I worked, so it was more efficient to use its window to perform 

multiple tasks than to open additional windows such as the dope sheet.  

Like the noise controller example, there were some tools that the research 

subjects did not use which I had found useful in my studio practice. In some instances 

it was discovered that the subject wasn’t aware that the tool in question actually 

existed. For example, when asked whether she used the default interpolation in 3DS 

Max® or changed to a different interpolation tangent in the curve editor, subject 4 

(2004, October 5) stated that she didn’t understand what we meant by tangents. In 

demonstrating the process she used to edit the interpolation it became apparent that 

she was not using the most efficient method. Other times, the participants appeared to 

use tools according to habit rather than utilise tools that performed the required task 

more efficiently than the ones utilised. For example, subject 2 (2004, October 5) 

preferred to use the timeline to perform most of the key editing rather than use the 

curve editor. None of the animators availed themselves of ghosting tools, frame rate 

display, set driven key, or expressions (short programming scripts). Ghosting and 

frame rate display are easy-to-use tools that I used often in my practice after 

discovering reference to them in the investigation of secondary sources. Set driven 

key and expressions were other helpful tools that I utilised which were not used by 

any of the subjects. Set driven key is only found in Maya®, and is used to automate 

some animation tasks. I have found it relatively easy to use, but only in particular 

circumstances. The subjects who were using Maya® were not animating the types of 

scenes that could benefit from the use of the SDK function. Expressions, on the other 

hand, can be difficult to create, and therefore are usually written by the technical 

director or rigger. It is not surprising then, that these were not used by the animators. 

Expressions are related to plug-ins and proprietary tools, which can be added to the 

software to enhance its functionality.  

While the animators we studied did not make use of expressions, it was noted 

in the interviews that one of their studios was utilising commercial plug-ins to 

perform cloth and hair simulations on their characters. It should be noted that the 

animators were not required to operate the plug-ins themselves—the technical director 
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performed this function after the animators had completed the character animation. 

All the studios participating in the study employed at least one technical person to set 

up the rigging and necessary scripting. This suggests that the ability to create and 

implement expressions and scripts is not an essential skill for most professional 

animators.  

In summing up animation tool use, it would appear that even though the 

animators did not use all of the tools available, all the tools appeared to be useful to 

some extent. A few tools that are for specific applications may never be utilised by the 

animator, depending on the requirements of the studio. However, the animator would 

benefit from investigating all of the tools available to them, to ensure that they are 

using the most effective tools for the job. Occasionally there are differences in 

softwares’ tool sets, but these differences appear to be minimal. Where an animator 

may require a tool that is not available in the software they are using, there are often 

work-arounds that they can utilise to simulate that tool. This may involve seeking 

solutions by searching the internet, or by making creative use of the tools at hand. 

This ability to ‘make do’ seems to constitute an important skill to the animator, as 

alluded to by Maestri (2002).  In my own experience, locating solutions to animation 

problems and formulating workable strategies to achieve one’s artistic vision whilst 

working within the limitations of the software constitutes a frequent and inevitable 

component of animation practice.  This observation is reinforced by my observations 

in the classroom, where students with limited knowledge of the software must locate 

appropriate tools to achieve their aims.  Through research and trial and error, the 

necessary tools and methods are found to complete the task. On occasion, a certain 

level of artistic compromise must be accepted, as the limitations of software and/or 

knowledge of the software are confronted.  This kind of compromise does not appear 

to occur very frequently at large feature-film studios such as Pixar however.  The 

sophisticated technical resources available at these studios tend to obviate the 

animator from having to deal with technical limitations. This is evidenced in the 

custom tools developed by Pixar to achieve the extreme deformation of the characters 

in The Incredibles (The Incredibles – Bonus Features 2005). This state of affairs 

implies a catch-22 situation for the student or inexperienced animator.  As they move 

up through the animation ranks they will more than likely find themselves working in 

small studios where minimal technical assistance is available. This means that their 

ability to formulate strategies and solutions around technical problems will be called 
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upon relatively frequently.  In their early years in the animation industry, this ability 

may not be very developed. However, once they have achieved the level of industry 

experience necessary to find employment at a major studio such as Pixar, they may 

not find as much occasion to apply their years of problem-solving experience. 

 

3.2 Principles and elements used by the research subjects  

 

This section examines the participants’ use of the twelve animation principles and the 

four production elements. Their use of the newly-identified principle of refinement is 

also examined.  The graph shown in figure 11 on the facing page charts the principles 

and processes that were used by the local animators. Figure 12 charts the results for 

the international animators. The vertical axes of the graphs indicate the number of 

times that a principle was used. The principles used are listed along the horizontal 

axes of the graphs, labelled with the codes assigned to them (the codes for the 

principles are shown on pages 50 & 52).  
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3.2.1 Most frequently-used principles 

 

The principle of timing was the most frequently-used principle observed in both the 

local and international animators groups. Decisions about timing are made extremely 

frequently. This is exemplified by the statistics on tool use, where the scrubbing 

function was one of the most frequently-employed tools. This tool is used to examine 

the motion and timing of the animation. That timing is a primary concern for 

animators is also indicated by the frequency that they moved keys, generated 

previews of the animation, played back the animation directly from the timeline and 

used the curve editor. Pose-to-pose was the second-most frequently-used principle for 

the international animators, and the third-most frequently-used principle for the local 

animators. The newly-identified process, refinement, came in at number two amongst 

the local animators, and took third position amongst the international animators.   

Refinement appears to be heavily associated with posing and timing processes. It 

occurred frequently in conjunction with the transform tools; reflecting its primary use 

in refining poses. It also occurred frequently in association with the scrub function 

and to a lesser degree with the curve editor, reflecting its use in refining the 

interpolation and timing.  This ability to refine the poses and the in-betweening at the 

same time represents a process unique to 3D animation.  Adjustments that are made to 

poses immediately affect the interpolation, as the calculations are performed 

interactively. As discussed in section 2.3.10, the ability to control the computer 

interpolation is central to the creation of successful 3D animation.  Refining existing 

poses, inserting and refining break-down poses, and refining function curves provides 

a means to achieve this.  This underscores the argument presented in section 2.3.10 

that refinement is a process unique to the 3D animation environment, and is worthy of 

its nomination as a 3D-specific principle. 

 

 

3.2.2 Moderately-used principles 

 

In subsequent ranking, solid drawing, anticipation, staging, acting, follow-through and 

overlap, slow-in/slow-out, and arcs were employed fairly regularly. Expression and 

dialogue was used fairly often amongst the local subjects, but not at all by the 

international animators, whose work did not include any dialogue scenes. The 
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interviews with the local animators indicated that story was considered important 

during the pre-production phase where thumbnails and rough sketches of the shots 

were constructed. However, they did not appear to be considering story during the 

posing and animation in the software. The one exception to this observation was one 

of the international animators, who emphasised that each key pose must ‘tell a story’6 

(Character animation 3: animating your first scene with Cameron Hood n.d.).  

 

 

3.2.3 Rarely-used principles 

 

Appeal and exaggeration were rarely used. Appeal is somewhat ambiguous and not 

easy to identify from observations. Its definition tends to overlap with some of the 

other principles and processes. For example, Thomas and Johnston (1981, p.68) 

describe appeal as ‘anything that a person likes to see, a quality of charm, pleasing 

design, simplicity, communication, and magnetism.’ They also state that ‘a weak 

drawing lacks appeal. A drawing that is complicated or hard to read lacks appeal.’ It 

can be seen then, that the definition of appeal has much in common with the 

principles of solid drawing and staging, and all four of the additional processes of 

acting and emotions, character development, expression and dialogue, and story. 

Therefore, I would recommend that the apparent lack of attention to the principle of 

appeal amongst the subjects needs to be moderated by these commonalities of 

definitions and not taken as an indication that appeal is an unimportant or redundant 

principle. The animators may in all likelihood be addressing the principle of appeal in 

their application of other principles and processes whose definitions are similar. 

Exaggeration, as another little-used principle should also have its function 

clarified. It is used to accent an action, so that the character’s emotions and actions are 

clear. Thomas and Johnston (1981) often exaggerated the facial expressions and 

postures of characters to ensure that the mood of that character was easily interpreted 

by the audience. For example, they state that if a character needed to look sad, they 

would try to make it look even sadder. In its extreme form, the entire character may 

be greatly distorted, which is well-suited to caricature and ‘cartoony’ forms of 

                                                 
6 This particular animator isn’t the only one who considers that poses have the ability to tell a story. 
Williams (2002, p. 57) defines a key pose as being a ‘story-telling drawing: the drawing or drawings 
that show what’s happening in the shot’. 
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animation (Clark 2002). The animators in this study were working with characters 

that were somewhat realistic, which would help to explain why exaggeration was 

rarely used. It should also be noted that exaggeration can be difficult to apply to 3D 

characters, where technical aspects of the rigging can impose limitations on the ability 

to change the shape of a character’s body mesh. This is also the case with stretch and 

squash, a principle that was not used at all by the subjects. For animators working 

within these kinds of technical limitations, there are strategies that they can employ to 

simulate these principles, such as applying additional overlap and anticipation to the 

body movements rather than distorting the mesh itself. In the case of large studios, 

where high-level technical expertise is provided, proprietary software solutions can be 

created to eliminate limitations so that the desired animation style can be achieved. A 

prime example here is Pixar’s proprietary stretch tools (as mentioned in section 1.3.3) 

which were developed to achieve the extreme level of distortion required in The 

Incredibles (2005). In summary, it is possible that the animators in our study were 

giving consideration to the application of the principles of exaggeration and stretch 

and squash, but their use was masked under the guise of anticipation, follow-through, 

and overlap. Certainly the animators indicated in their interviews that all the 

animation principles were important in the production of their work. 

Secondary action, which describes the application of subsidiary actions on top 

of the main performance, was not used by the international animators, and only once 

by the local subjects. The inclusion of secondary action is not always required, or 

appropriate (Thomas & Johnston 1981). My own reflections on this tool support 

Thomas and Johnston’s argument that secondary action ‘adds richness to the scene, 

naturalness to the action, and a fuller dimension to the personality of the character’ 

(1981, p.64).  In my own film, this principle gave interest to lengthy shots where the 

character was engaged in a phone conversation. By including secondary actions such 

as a clenched fist and a facial tick, clues to the character’s personality were provided 

which also contributed to the expositional content of the film. In that sense, this 

principle is one that should be considered during the animation of a scene. Given its 

ability to indicate a character’s personality, it bears some resemblance to character 

development. This process was used once by the international animators, and not at 

all amongst the local subjects.  
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3.2.4 Unused principles  

 

Finally, two principles were not used at all by our subjects: stretch and squash and 

straight ahead animation.  Stretch and squash requires that a certain amount of 

distortion be applied to a character, which means that it suffers from the same kinds of 

technical limitations as exaggeration: namely, that it is difficult to distort rigged 

characters. This is the most likely reason that this principle was not used. Straight-

ahead animation on the other hand, suffers from limitations of its own. The fact that it 

was not utilised by either group is not surprising, considering the emphasis that all 

subjects placed on creating strong poses which incorporate story telling, line of action, 

and emotion. Straight-ahead animation differs from the pose-to-pose method used by 

all the participants in that it does not utilise key poses that the computer then 

interpolates. Rather, it requires the animator to reposition the character at virtually 

every frame, rather like the method used by stop-motion animators. Tests that I have 

conducted during the construction of my studio practice reveal that paying attention to 

line of action and storytelling—important components of pose construction—is 

difficult to achieve using the straight-ahead method.  In addition, I found the resulting 

animation difficult to edit, due to the fact that the timeline and curve editor became 

cluttered with keys. An over-abundance of keys in the curve editor means that more 

key frames must be adjusted when the animator is making refinements or changes to 

the animation. Adjusting large numbers of key frames slows down production time 

considerably. This problem is acknowledged in Clark (2002).  

 

 

3.2.5 Use of acting, story, character development and expression and dialogue  

 

The four production elements of acting, story, character development and expression 

and dialogue also play important roles in the animation process. Acting is utilised 

quite often, as is dialogue and expression (although dialogue obviously is only used in 

scenes containing dialogue). Character development and story experience infrequent 

use, but still offer important contributions. While it may not be necessary for an 

animator to write stories and scripts for production, the need to support the story with 

appropriate poses and timing is apparent, as one of the international participants 
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highlighted (Character animation 3: animating your first scene with Cameron Hood 

n.d.).    

In examining the individual definitions of these four production elements, it is 

apparent that their meanings overlap to a large extent. Acting and character 

development exemplify this quandary, where they both consider the character’s 

personality and emotions and how they might be expressed by that character. 

Dialogue and expression both enter acting territory by concerning themselves with 

communicating mood and emotion via facial expressions. In light of this, it might be 

more helpful to place all four processes into a catch-all category called acting, where 

their definitions can merge and support each other. In fact, the principle of appeal, 

which also bears similarities to acting, could merge into this category also. 

 

 

3.2.6 Additional principles and processes identified in observations 

 

Finally, we have the newly-identified principle of refinement, which emerged as the 

second-most frequently-used process. This principle has originated in response to the 

unique requirements that the 3D animation medium imposes. All animators employed 

it (myself included), and research of secondary sources indicated that it is widely-used 

in industry under various terms, including ‘tweaking’ and ‘plussing’ (The Incredibles 

– Bonus Features 2005). 

 

 

3.2.7 Importance of the traditional animation principles in 3D animation  

 

This study’s examination of the working practices of both local and international 

expert 3D animators has revealed that they actively applied traditional principles and 

elements and one new 3D-specific principle in the course of their work.  In doing so, 

they utilised a number of different software and analogue tools. To illustrate these 

findings, Appendix V provides a list of the principles and elements that the animators 

and the researchers used and the tools that were used to apply them. In the 

introduction to this paper, it was shown that a number of major animation studios 

place great importance on the use of the principles to create realistic and flowing 

motion. It was also noted that in the production of 2D animation for television, the use 
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of the principles is often minimised, resulting in a limited style of animation. Whether 

or not limited animation also exists in 3D animation production is still unclear. What 

is apparent is that 3D animators, no matter what budgetary or technical constraints are 

imposed on them, are fully aware of the importance of the principles in the execution 

of their work. There was no evidence that some principles were deliberately not 

utilised in order to save time. In an effort to clarify this observation, I consulted 3D 

animator Damien Pin, who worked as a 3D animator for a local studio producing 3D 

animation for television. He stated that although he was creating thirty seconds of 

animation per week7, he was still actively applying all of the animation principles.  

He explained that he applied these principles to the degree possible given the time 

constraints imposed, and believed that the quality of the work produced was 

compromised as a result, describing the refinement of the animation in the curve 

editor as ‘a bit of a luxury’  (phone conversation with author on 22 November 2005). 

Pin’s statements reinforced the other research findings which showed that even in 

low-budget and television 3D-production the animation principles are considered 

important and are actively applied. Further confirmation came from an interview with 

a 3D animator working for a computer games company. He stated that he and his 

colleagues actively applied the animation principles, even though the process of 

inserting the animation into the game sometimes compromised the quality of the 

animation. He also remarked that the fluidity of the animation was preserved in the 

creation of animation for ‘cut-scenes’ (non-interactive inserts of animation to advance 

the game story). In his words: 

 

You’re still [using] the 2D principles. I don’t think whatever it is you’re working in 

[sic] those principles ever change. I mean maybe like games a decade ago you probably 

had a lot of limitations. … the technology’s making it so you can have real-time and 

cut-scenes that play your animation that you’ve created without any limitations… just 

that there might be technical issues that you sort of have to work around. The animation 

principles still exist, nothing changes too much (M. Deuce, 25 August 2004). 

 

 

                                                 
7 Pixar’s ‘footage’ rate (amount of animation that an animator is required to complete each week) is 
three to five seconds (Animation World Network 2006a). 
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This is interesting to consider because it would appear that the principles are being 

used more frequently in the 3D medium than in the 2D medium they were created for. 

What has also emerged from the findings is that the 3D medium may require 

animators to create additional strategies and working methods to adapt to its unique 

requirements. This is exemplified by the discovery of the refinement process. The 

next section discusses some additional examples of 3D-specific work processes. 

 

3.3 Additional processes identified by other sources  

 

Until now, this analysis has confined itself to the tools and processes that were 

observed in the working practices of the research participants. However, the 

concurrent investigation of secondary sources revealed the existence of a number of 

additional 3D-specific processes proposed by various authors. These need to be 

considered for their value to the 3D animator and shall be discussed here.   

 

3.3.1 Isaac Kerlow’s additional five principles for computer animation 

 

Kerlow (2003, pp. 282-283) suggests these five principles to supplement the 

traditional twelve in order to address the particular requirements of the 3D medium: 

 

 

1. Visual Styling – the chosen visual style of a character is often influenced by 

technical limitations and requirements (rendering capabilities, animation rigs, mesh 

detail etc).  

 

2. Blend Motion – clear definition of an animation style to be followed during 

production that can incorporate and successfully blend animation generated from a 

number of sources, such as motion capture, rotoscoped, and key-frame animation. 

 

3. Cinematography – pre-viz and 3D animatics should be used to plan composition, 

lighting, and sequencing of the moving images. This is necessary because 3D affords 

complex control over camera moves, and because cinematography has a profound 

impact on storytelling. 
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4. Facial animation – the processes and strategies to be used to generate the facial 

animation of a character must be established early in the production process. This will 

assist the styling of the character and the design of the production flow.  

 

5. User-controlled animation - devise strategies to effectively blend user-controlled 

animation and preset/narrative animation. Find a balance between the narrative and 

the improvisational aspect of the game. 

 

 

It was found that a number of 3D feature-animation studios are employing some of 

Kerlow’s five additional principles. For example, they are present in the animation 

practices at Weta (The Lord of the Rings: The Two Towers motion picture appendices 

disc 3 2002) and Pixar (The Incredibles – Bonus Features 2005). These additional 

five principles are relevant to large studios such as these which are utilising expensive 

techniques such as motion-capture, but perhaps not as crucial to smaller studios which 

do not have access to such high-end resources. Also, many of Kerlow’s principles 

refer to aspects of the production process that do not concern the animator anyway. 

Issues of visual styling and facial animation for example are areas of concern to 

modellers and riggers, not animators. 

The cinematography principle is perhaps relevant to the CG animator, 

however it is very similar in meaning to the traditional principle of staging. The 

animators we observed made use of pre-viz (in the form of thumbnail drawings) and 

animatics, which Kerlow lists as components of the cinematography principle. 

Thumbnail drawings and animatics can be used as a tool to pre-visualise camera 

movement, poses, and placement of characters and scene objects in the camera frame. 

All these production devices qualify for inclusion in the staging principle. Kerlow’s 

cinematography principle appears to offer little to supplement the definition of 

staging, except perhaps for the need to also consider the effects of lighting in the 

scene. 
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3.3.2 ‘Moving holds’ in CG 

 

Pixar’s John Lasseter (1999) highlights the need for 3D animators to pay particular 

attention to ‘moving holds’ (the instances where a character is not performing some 

movement) in such a way as to ensure that the character does not look dead. He 

explains that this is necessary in 3D specifically because it doesn’t have the benefit of 

a pencil line that is always moving (albeit in very small amounts) during a hold. On 

the SIGGRAPH website (Lasseter 1999, n.p.), Lasseter explains the problem: 

  

In hand-drawn animation, it is very common to animate an action, then slow into a pose 

and hold the drawing of that pose for several frames, then move into action again. 

Being two dimensional animation, the action stays alive even with the use of held 

drawings. The same goes for puppet and clay animation. But in 3-D computer 

animation, as soon as you go into a held pose, the action dies immediately. I’ve seen it 

happen with every animator that came out of traditional animation. It must be the 

combination of the dimensional, realistic look and the smooth motion (usually on 

"ones") that makes a hold cause the motion to die. The eye picks it up immediately, 

[and] it begins to look like robotic motion. To combat this, use a "moving hold." 

Instead of having every part of the character stop, have some part continue to move 

slightly in the same direction, like an arm, a head, or even have the whole body. Even 

the slightest movement will keep your character alive.  

 

During an interview, one of our research participants also mentioned this moving hold 

issue, explaining that the 3D animator must pay particular attention to moving holds. 

He explained that holds must include ‘the tiniest little bit of movement there to keep 

that alive feel; to stop your model suddenly becoming a corpse’ (I. Lacey 2004, 

October 5).  This was an area of particular frustration for me during the construction 

of the studio project. If there was no motion occurring anywhere on the character’s 

body during holds the character looked unnaturally stiff. If too much motion was 

occurring the animation became weightless and floaty. The execution of moving holds 

proved to be a difficult skill to acquire, and took much practice. However the 

necessity to perfect it was painfully clear. 
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3.3.3 Importance of controlling the interpolation 

 

The need for the animator to maintain a high degree of control over the interpolation 

that the computer generates between the key poses is highlighted by Kerlow. He states 

that this interpolation process is one of the main differences between 2D and 3D 

animation (2003). This difference is exemplified in the realisation that in CG 

animation, there is no human in-betweener—the computer takes on this role. The in-

betweener’s role in traditional animation is a vital part of the animation process, and 

requires much training and practice before adeptness is achieved. Grim Natwick, one 

of the original animators in the early days of the Disney studio and creator of the 

Betty Boop cartoon character, states that ‘bad in-betweens will kill the finest 

animation’ (in Williams 2002, p.52). A good in-betweener will take into account 

many mitigating factors in their decisions about the timing and shape of the 

inbetweens. The animation software cannot make these kinds of decisions; it does not 

know that when a ball bounces it speeds up after the bounce and slows down at the 

top of the bounce. It doesn’t know that the ball’s shape will distort as it bounces, and 

that the material the ball is made of will determine how much distortion occurs and 

how much it will bounce and how fast it will travel (Williams 2002) and (Roberts 

2004). Instead, the computer software interpolates in a mechanical fashion, relying on 

programmed calculations to determine the timings and positions of the in-betweens. 

To overcome these limitations, human intervention is required. That means that the 

3D animator must take control of the interpolation process in addition to the creation 

of the poses to be animated. In traditional animation these two duties are divided 

between animators and in-betweeners. This necessity to control the interpolation 

means that the 3D animator must familiarize themselves with the software tools that 

provide that control. The primary tool to facilitate this is the curve editor. 
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3.3.4 Value of curve editors  

 

The purpose of the function curve editor has already been mentioned in section 3.1.3, 

but to reiterate, the ability to manipulate interpolation in 3D software is afforded 

through a function curve graph, which is displayed in a dedicated window. This is 

variously called the graph editor, curve editor or other term according to the brand of 

software being used. Figure 13 below shows a screen snapshot of Maya®’s graph 

editor window.  

Figure 13.  Maya® graph editor 

 
 

Using the function curve editor to edit the software’s default interpolation is vital, as 

Baneham explains:  

 

You can’t depend on what the computer gives you. You really have to go in and make 

choices about manipulating those curves. It will work and it might look OK, but you’ll 

never get a real feeling of weight, and the spark will never be there. You have to make 

choices (in Clark 2002, p.82). 

 

As with the animators we observed, I used this tool frequently in the completion of 

my studio practice. So frequently in fact, that most of the time I set up a separate, 

dedicated viewport for it while I was working so that I could always see it and get 

instant access to it. Two of our research subjects also had their viewports set up in this 

manner. In completing the studio practice the importance of the curve editor and the 

sensitivity of the curves was emphasised to me. Even a small, apparently innocuous 
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change to a curve’s shape can result in a noticeable change to the animation. 

Interestingly though, subtle changes to the animation can be generated via the curves 

as well. In that regard, manipulation of the curves allowed me to fine tune moving 

holds, anticipation, follow-through and slow-in/slow-out. I was able to create arcs of 

motion by editing the function curves, and could generate both cartoony and realistic 

types of animation—all without having to set additional ‘breakdown’ keys or 

manipulate the character directly in the viewport space.  

Surprisingly however, the literature reviewed for this project (approximately 

160 3D and animation books), revealed that this tool receives cursory attention in CG 

animation tutoring books and associated resources (please refer to pages 93-103 

Annotated Bibliography for a full list of material examined). Even the help files 

within the software itself do not elaborate adequately on the functionality of this tool.  

I found this to be a particularly frustrating shortcoming when demonstrating this tool 

to students of the 3DS Max® class that I teach. This meant that additional resources 

needed to be provided to the students (in the form of text, screen snapshots and video 

tutorials which I prepared myself) so that they could complete exercises outside of 

class times. In addition, controlling the interpolation to achieve the level of quality I 

was aiming for in my studio practice was afforded only by a great deal of trial and 

error and consultation with my supervisor. These experiences highlighted the 

necessity for software materials to comprehensively demonstrate the functions and 

purpose of the curve editor. The ability of the function curves to manipulate and edit 

the interpolation and therefore affect the behaviour of the animation appears to be 

seriously under-rated and under-represented in 3D animation publications. Of the 10 

books identified in the literature review that did discuss the curve editor, only two 

discussed it in any useful detail. These were Roberts, S. (2004), Character animation 

in 3D and Ward, A. (2005), Game and character development with Maya®. In 

contrast, the curve editor was discussed at some length in two video training 

resources: Cameron Hood’s Character animation 3: Animating your first scene with 

Cameron Hood (n.d.) and Keith Lango’s video tutorial series (2005). Note that the 

Keith Lango tutorials are available by subscription at the Keith Lango web site: 

<http://www.keithlango.com/>. These two video training resources represented the 

primary sources of information on the curve editor that I used throughout the study.  

The complicated nature of the curve editor may make its functions difficult to 

illustrate in screen snapshots in a book. This may be one reason that it is given scant 
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attention in books. However, given the curve editor’s obvious importance in the 

animation process, some effort should be made to provide video tutorials on its use in 

an accompanying CD.  

  

 

  
Figure 14: Interpolation and motion trail. In this example, the character is lowering his arm 
from a raised position. This requires two key poses – one at the start of the movement (arm 
raised) and one at the end of the movement (arm lowered to final position). The software 
interpolates the position of the arm at each frame between the two keys, which results in a 
‘direct route’ solution, where the hand appears to be travelling in a completely straight path 
to its destination. This is revealed by the motion trail that has been activated on the hand. 
This dead-straight movement is unnatural and appears stiff when played back. The function 
curve editor (figure 15 below) reveals the straight trajectory of the movement. 
 

 
Figure 15: Curve editor before adding a breakdown key. 
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The solution is to assist the software in its interpolation calculations by adding a breakdown 
key at the half-way point of the movement, as seen below in figure 16. By setting an additional 
key at the half-way point of the movement to bring the hand forward slightly, the interpolated 
movement appears more arc-like; a much more natural path of movement for an arm. The 
curve editor (further below in figure 17) shows the result of the additional breakdown key at 
frame 5. The curves are no longer straight as they were in figure 15. 
 

 
Figure 16: Interpolation and motion trail with breakdown key. 
 
 

 
Figure 17: Curve editor after adding a breakdown key. 
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3.3.5 Pose tests  

 

The curve editor also provided the means to perform a CG-specific process that was 

utilised by one of the international animators whose working practices were examined 

in this study. He referred to this process as a ‘pose-test’ (Character animation 3: 

animating your first scene with Cameron Hood n.d.). This process utilises the curve 

editor to temporarily remove all of the software’s interpolation altogether (this is 

performed via the use of stepped tangents), so that the animation appears as a series of 

key poses snapping from one to another without in-betweens. This process mirrors the 

‘line-test’ (refer to Glossary) used by traditional animators. Sean Mullen, another 

international animator who uses this method, explains the benefits of using a pose 

test: 

 

It [the pose test] looks exactly like the traditional pencil tests we used to do. I also 

prefer to see only what work I’ve done with no drifty computer in-betweens getting in 

the way. A lot of people will set keys and allow the computer to do its spline work 

between those keys. With splines, 90% of what you are looking at is the computer’s 

work, and the majority of the time that work is going to be wrong. The stepped method 

lets the scene speak much more for itself (in Clark 2002, p.118).  

 

 

The ‘drifty’ computer in-betweens mentioned by Mullen describes the slow drifting or 

sliding of appendages on a characters body that often occurs in the early stages of a 

scene when poses are being roughed out. This was an issue that plagued my own work 

until I discovered the pose test method, which locks the poses and prevents the sliding 

from occurring. I continue to use the pose-test method and have recommended it to 

others.  

 

 

3.3.6 Fighting ‘floatiness’ 

 

Finally, Michael Comet points out another issue unique to CG animation: ‘floaty’ 

animation, where characters appear to be weightless, as though they are floating 

around in space.  This kind of motion is to be avoided, and Comet suggests a number 
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of strategies to correct this. He states that ‘weight must applied by fully understanding 

the principles of timing, slow-in and slow-out, arcs, anticipation, exaggeration, stretch 

and squash, secondary action, follow-through and overlap, and staging’ (Comet 1999, 

n.p.). He also suggests that floatiness can be reduced by editing the function curves to 

add some ‘snap’ to the animation. 

This issue of floatiness arose in my studio practice, where it was especially 

noticeable during moving holds. I found that no one principle or method eliminated 

floaty motion from my work. However, by actively applying the principles that Comet 

suggested, keeping the movements quick and snappy where appropriate, and avoiding 

too much motion during moving holds, the floatiness was minimised. Lango (2005) 

offers additional advice on the matter, encouraging animators to think in terms of real 

physics, and how energy, gravity and weight affect the movement of objects: 

 

The more mass there is, the more gravity will affect it. Therefore it takes more time to 

get that thing off the ground, and once it’s up there, as I said, gravity’s going to take 

over and it’s going to come crashing down.  “Floaty” animation can be avoided in part 

(poses are important too!) by paying attention to the timing like this. Think about 

energy, gravity, and weight and how these might affect the timing and the poses. 

 

 

3.3.7 Additional miscellaneous findings 

 

The use of screen-capture software as an observation tool proved itself to be an 

extremely effective method of revealing the tools and processes utilised by the 

animator.  In addition, a myriad of other incidental observations were revealed in the 

capture sessions that were at once interesting, enlightening and often entertaining. The 

frankness of the animators’ responses was evident, especially in their almost universal 

condemnation of their own work.  From these incidental observations, a few 

‘miscellaneous’ discoveries emerged. These were miscellaneous in the sense that they 

were not necessarily related to animation tools and processes, but which nevertheless 

provided benefit to myself in the construction of my studio project.  For the reader’s 

interest, I would like to include an example of one particularly helpful discovery that I 

have since implemented in my own practice. This involved parenting a camera to a 

character’s face.  To explain, the process of parenting one object to another in 3D 
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software results in a parent-child relationship where the child object follows the 

movement of the parent object. By parenting a camera to a character’s face, the 

camera is always focused directly on the face even while the character is moving 

around. This means that when editing of facial expression or mouth animation is 

required on a character whose body is animated, the editing can be performed via the 

parented camera’s viewport.  The face is always in view, no matter which frame the 

animator needs to work on.  I found this discovery to be extremely helpful, and it 

highlights the effectiveness of utilising screen capture as a method of providing rich 

observation data.  

 

 
 
Figure 18 ‘face cam’. This screen capture from one of the research subjects reveals the trick 
of setting up a ‘face cam’. By setting up the 3D camera so that it always aligns itself with the 
character’s face, no matter which way the character twists and turns (as revealed on the left 
side of the screen capture) you can always see the face clearly (as seen in the right side of the 
screen capture). This makes animating the facial expressions on an animated character much 
more straight forward.  
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2D Artwork and 3D Modeling for Game Artists David Franson Muska & Lipman / Premier- 2002 1931841330 not an animation book no yes

3D Animation: From Models to Movies Adam Watkins Charles River Media 2000 1584500239

p p
does and its place in movie-making. One very brief chapter 
discusses 3D animation, but with no tutorials or practical exercises. 
No mention of function curves or traditional animation principles. no yes

3D Creature Workshop, Second Edition Bill Fleming Charles River Media 2001 1584500212
This is not an animation book - it focuses on designing and creating 
creatures in 3D no yes

3D for the Web: Interactive 3D animation using the 3DS Max, Flash and 
Director Carol Macgillivray Focal Press 2005 240519108

p
focus on animation principles. It recommends other books on 
animation. no yes

3D Game Animation For Dummies Kelly L Murdock For Dummies 2005 764587897

some elementary discussion on a couple of animation principles 
(exaggeration and anticipation) in one chapter. Another chapter 
discusses animation in 3D with one page explaining function 
curves. one page yes

3D Game Art f/x & Design Luke Ahearn Coriolis Group Books 2001 1588801004 not an animation book - focuses on creating textures for 3D games. no yes

3D Game-Based Filmmaking: The Art of Machinima Paul Marino Paraglyph 2004 1932111859
Not an animation book - it discusses filmmaking and the 
machinima movement. no yes

3D Games, Vol. 2: Animation and Advanced Real-Time Rendering Alan Watt Addison Wesley 2003 201787067 not an animation book - focuses on 3D game development no Yes

3D Graphics & Animation Mark Giambruno New Riders Press 2002 735712433
Not software-specific. An introductory book to 3D concepts. One 
brief chapter on animation. No mention of the animation principles. no yes

3D Human Modelling and Animation Peter Ratner John Wiley & Sons 2003 471215481

Not software-specific. Two informative chapters on human 
animation. The second chapter illustrates the twelve principles of 
animation, using a 3d model in action. It illustrates each principle 
with thumbnail captures of 3D model. Has generic graph editor Yes Yes

3D Modeling and Animation: Synthesis and Analysis Techniques for the HumNikos Sarris IRM Press 2004 1931777985

not an animation book. This book focuses on the latest findings into 
research into human gestures and expression and is highly 
technical in nature. no no

3D Studio Max 3.0 Workshop Duane Loose Pearson Education 2000 789723433

introductory book for new Max users. Covers most aspects of the 
software with minimal animation discussion. No mention of 
animation principles. no yes

3D Studio Max 3: Professional Animation Angie Jones New Riders Press 2000 735709459

General text book with tutorials. Some theoretical reference to 
character animation principles (pp. 172-173), staging (pages 433 & 
460). Line of action and weight covered in a practical chapter on 
walk cycle( Ch 4 p.161) .Some good info on arcs p. 80 in r one page yes

3D Studio MAX in Motion: Basics Using 3D Studio MAX 4.2 Stephen J Ethier Prentice Hall 2002 130475378
Introduction to 3D animation and to 3DS Max. Minimal mention of 
graph editor and no mention of animation principles. no yes

3DS Max 4 Ground Rules Todd Peterson Autodesk Press 2001 766837831

Covers many aspects of 3DSMax, from interface, to modelling, to 
lighting and rendering. Two chapters on animation, with brief 
discussion of function curves but no mention of animation 
principles. yes, briefly. Yes

3DS Max 4 In Depth Jon McFarland Paraglyph 2002 1932111506

Covers most aspects of 3DS Max4 peogram - modelling, materials, 
rigging, rendering, cameras lights. Four chapters on animation 
although much of this is not related to character animation. No 
mention of animation principles.

yes - two 
pages yes

3DS Max 4 Magic Sean Bonney New Riders Press 2001 735710937
One small section on character animation using IK.
No mention of animation principles. no yes
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3DS Max 4 Media Animation John Chismar New Riders Press 2001 735710597
Not really a character animation book - this book focuses on 
creating animated computer graphics. no yes

3DS Max 4 Quick Reference Michele Bousquet Autodesk Press 2001 766838889

Covers many aspects of 3DSMax 4 including materials, modelling, 
lighting. One chapter of animation which includes an example of 
squashing and stretching an animated ball. Also includes brief 
description of how to adjust function curves to influence animat yes, briefly. Yes

3DS Max 4: From Objects to Animation Boris Kulagin Charles River Media 2001 1584500824

Steps through all stages of creating an object, texturing, animating 
it and rendering. Minimal instruction on character animation - two 
pages at most no yes

3DS Max 5 for Dummies Shamms Mortier For Dummies 2002 764516760
Extremely basic intro to 3DSMax 5. No animation content worth 
mentioning. no yes

3DS Max 6 Animation with Character Studio 4 and Plug-Ins Boris Kulagin A-List Publishing 2004 1931769311

Discusses animation in brief and in the context of 3DS Max 
character studio software and motion capture. No mention of 
traditional animation  principles. no no

3DS Max 6 Animation: CG Filmmaking from Concept to Completion Barrett Fox McGraw-Hill / Osborne Med 2003 72228938

Good coverage and detail of all the animation principles in parallel 
with explanations and tutorials in 3D software. No extensive 
reference to curve editor in relation to animation and characters 
movements. Extensive tutorial on a walk cycle. Ease in and yes yes

3DS Max 6 Bible Kelly Murdock Wiley 2004 764557637

Contains two sections on animation, including a chapter on 
character animation. Highly technical reference book.Tutorials 
provided. No reference to the animation principles. Almost a whole 
chapter devoted to curve editor but not in context with character yes yes - two CDs

3DS Max 6 Essentials - A Real World Approach David Kalwick Charles River Media 2004 1584502673
Very basic. Tutorials are all based on animating a fish. No 
character animation and no mention of animation principles. no yes

3DS Max 6 for Windows: Visual quickstart guide Michele Matossian Peach Pit Press 2005 073871391X

A very technical book. No discussion of animation principles. 
Provides one chapter on animation containing very simple 
examples. No discussion of curve editor. no no

3DS Max 6 Killer Tips Jon A Bell New Riders Press 2004 735713863

This book is a compendium of tips in all aspects of Maya. While it 
does provide a few animation tips, there is no content on function 
curves or animation principles. no no

3DS Max 6: Animation and Visual Effects techniques Sanford Kennedy Charles River Media 2005 1584503343
Very Limited. One chapter on animation. No reference to animation 
principles in tutorials and very little coverage on function curves.

Small amount 
of coverage on 
curve editor. yes

3DS Max 7 Fundamentals Ted Boardman New Riders Press 2005 321321383
One chapter on animation, no character animation. A small amount 
on the function curve editor, however no reference to principles.

Minimal 
discussion of 
curve editor. yes

3DS Max 7 Fundamentals and Beyond Courseware Discreet Focal Press 2005 240807391

Discreet's introductory training for 3DS Max 7. Includes exercises in 
modelling, texturing, material, lighting, rendering. No discussion of 
animation principles or function curves. no yes

3DS Max 7 New Features and Production Workflow Discreet Focal Press 2005 240807758
Discusses new features in 3DSMax 7 - no mention of function 
curves or animation principles. no yes

3DS Max 7 Photorealistic Character Animation Sanford Kennedy Charles River Media 2005 1584503734

Covers the process of making a computer games trailer, including 
creation and modelling of a character. Limited information on the 
topic of 3D animation. no yes
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3DS Max 7.5 Projects : Helping Designers Do More with Less Boris Kulagin A-List Publishing 2005 1931769435

This is a general book, covering topics of modelling, rendering, 
particle animation with minimal animation examples. Includes some 
motion capture animation examples. No demonstration of function 
curves. no Yes

3DS Max and Its Applications, Release 5 Eric K Augspurger Goodheart-Wilcox Publishe 2003 1590702956
basic introduction to 3DS Max. No animation content worth 
mentioning. no audio CD

3DS Max Illuminated: Foundation Ryan Greene Mesmer 2002 970753020
Basic introduction to 3DS Max. No animation content worth 
mentioning. one page

no - scene files 
available on 
web

3DS Max Revealed Max Dutton Muska & Lipman / Premier- 2005 619273437
Very basic introductory book to 3DS Max. No animation content 
worth mentioning. no 

no - exercise 
files available 
on web

3DS Max: Basics Pim Feijen Futurecom Aarhus 2004 8798924222 Modelling, lighting, texturing are covered. No animation. no unknown

Action Anatomy : For Gamers, Animators, and Digital Artists Takashi Iijima Harper Design 2005 006073681X

This is not an animation book - focuses on the human body, its 
proportions according to gender, age etc., and how it can be posed 
and how it moves. Lots of illustrations to demonstrate its text. no no

Advanced 3DS Max 5 Modeling & Animating Boris Kulagin A-List Publishing 2003 1931769168
Covers many advanced aspects of 3DS Max - not just animation. 
No explanation of principles or function curves. no Yes

Animating Real-Time Game Characters Paul Steed Charles River Media 2002 1584502703

Quite a technical book. However some examples and tutorials do 
mention and employ animation principles.ie Character identity, 
keyframing pose to pose, anticipation, ease in ease out, secondary 
motion, timing, exaggeration. Makes use of 'TCB' (Tension, Con no Yes

Building a Digital Human Ken Brilliant Charles River Media 2003 1584502851
Not an animation book. This covers modelling and texturing of a 
highly realistic human. no yes

Building Interactive Worlds in 3D : Virtual Sets and Pre-visualization for 
Games, Film & the Web Jean-Marc Gauthier Focal Press 2005 240806220

This is not an animation book - it focuses on creating landscapes 
for games. no yes

Character Animation in 3D Steve Roberts Focal Press / Elsevier 2004 240516656

Covers four brands of 3D software. Explains and expands on 
animation principles thoroughly and in a theoretical way. Uses 
primarily 2D drawn examples and 2D timing charts with 
comparatively little explanation of function curves. Principle of arcs 
and the yes

Yes - CD with 
software 
examples in 4 
main packages.

Complete Maya Programming, Vol. II: An In-Depth Guide to 3D FundamentaDavid Gould Morgan Kaufmann 2005 120884828
This is not an animation book - it discusses scripting in Maya 
Embedded Language no no

Creating Striking Graphics with Maya and Photoshop Daniel Gray Sybex Inc 2004 782142745
Not an animation book - mostly it is a book of bios of artists who 
combine Maya and Photoshop to create graphics for print and film.

Deconstructing the Elements with 3DS Max 6 : Create natural fire, earth, air 
and water without plug-ins Pete Draper Focal Press 2004 024051954X

Not an animation book - focuses on creating special effects in 
3DSMax no yes

Design First for 3D Animators Geoffrey Kater Wordware Publishing 2005 1556220855 Does not discuss character animation or animation principles no yes

Digital 3D Design Simon Danaher Muska & Lipman / Premier- 2004 1592003915 Not a 3D animation book - conctrates on graphics only. no no
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Digital Animation Bible: Creating Professional Animation with 3DS Max, 
Lightwave, and Maya George Avgerakis McGraw-Hill / TAB Electron 2003 71414940

Not primarily an animation book - covers topics such as working as 
an animator, getting a job in the industry, costing jobs, basic intro to 
the interfaces of three different animation packages. Very minimal 
instruction on animation. two pages yes

Digital Character Animation George Maestri New Riders Press 1996 1562055593

This book thoroughly covers all principles in detail and in a 
theoretical and practical way. However it is not software specific 
and getting a little dated as in the simplicity of the examples.
Version 2 of the book much of the same.

yes - three 
pages yes

Digital Character Animation 2, Volume I : Essential Techniques George Maestri New Riders Press 1999 1562059300

As in Digital Character Animation 1, this book thoroughly covers all 
principles in detail and in a theoretical and practical way. He 
discusses the dope sheet, function curves, and trajectories over 
approximately 6 pages. It also covers modelling and mesh 

yes, four 
pages approx. yes

Digital Character Animation 3 George Maestri New Riders Press 2005 321376005 Update to the digital character animation series by George Maestri. yes, minimal. unknown

Digital Charcter Animation 2: Volume 2 - Advanced techniques George Maestri New Riders Press 2002 1562059300

Update and extension on Volume 1. Lacks specific timings on 
many examples. However still adresses many of the principles and 
refers to them in the tutorials. no no

Essential 3DS Max 7 Josh Robinson Wordware Publishing, Inc 2005 1556224850

Mostly covers modelling and texturing. One brief chapter on 
animation, but does not discuss character animation or animation 
principles. no no

Essential CG Lighting Techniques Darren Brooker Focal Press 2002 240516893
Not an animation book - focuses on lighting techniques. Aimed at 
3DSMax users. no yes

Exploring 3D Animation with 3DS Max 7 Steven Till Thomson Delmar Learning 2005 1401871135

This book covers different types of animation in 3DS Max, not just 
character animation. Doesn't discuss the animation principles or 
the graph editor's relation to principles. no yes

Exploring 3D Animation with Maya 6 Patricia Beckmann Thomson Delmar Learning 2005 1401848184

This book refers to traditional animation techniqes and principles in 
its explanation of 3D animation. Character animation is covered in 
some depth as is the curve editor and dope sheet.

yes - seceral 
pages yes

Exploring 3D Modeling with 3DS Max 7 Steven Till Thomson Delmar Learning 2005 1401871097 This is not an animation book - focuses on modelling no yes

Exploring 3D Modeling with Maya 6 Patricia Beckmann Thomson Delmar Learning 2004 1401843808 This is not an animation book - focuses on modelling no yes

Exploring Maya 4: 30 Studies in 3D Maximilian Schoenherr Pearson Education 2001 201742160 Introductory book to Maya 4. Concentrates on modelling. no yes

Femme Digitale: Perfecting the Female Form on Your Computer Michael Burns Watson-Guptill Publications 2003 823016536
This is not an animation book - it focuses on modelling the 3D 
female form. no no

Focal Easy Guide to Maya 5 : For new users and professionals Jason Patnode Focal Press 2004 240519523
Introductory book for new Maya users. One chapter on animation, 
two pages on graph editor, no mention of animation principles. no yes

Focus On 3D Models Evan Pipho Muska & Lipman / Premier- 2002 1592000339 Not software specific - not an animation book. no yes
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Foundations of 3DS Max 6 Aaron F Ross Autodesk Press 2004 1401864694

Covers many aspects of 3DSMax 6 including materials, modelling, 
lighting. One chapter of animation which includes an example of 
squashing and stretching an animated ball. A couple of pages are 
devoted to the dope sheet and curve editor  A brief tutorial o yes, briefly. Yes

Game and Character Development with Maya Antony Ward New Riders Press 2005 73571438

One chapter on animation. No mention of animation principles. One 
tutorial on walk cycles using function curve editor, however no 
reference to principles when using this.

Yes, in the 
walk cycle 
tutorial. yes

Game Character Modeling and Animation with 3DS Max 7 Yancey Clinton CMP Books 2005 1578202701

Deomstrates creation of a game character from modelling, 
texturing, rigging to animating in 3D Studio Max's Character Studio 
plugin. no yes

Game Modeling Using Low Polygon Techniques Chad Walker Charles River Media 2001 1584500557 This is not an animation book - modeling only. no yes

Harnessing 3DS MAX 5 Michele Bousquet Autodesk Press 2003 1401827551

Covers many aspects of 3DSMax 5 including materials, modelling, 
lighting. One chapter on animation is included, which uses a ball-
bounce exercise to demonstrate trajectory display, function curves, 
range bars. It also discusses the different f-curve tange

Yes, but not 
extensively. Yes. 

Inside 3DS Max 4 Kim Lee New Riders Press 2002 735710945

A basic general text book. The only animation theory is covered in 
five pages. Very general. The book apolgises for its lack of 
anmation and suggests sourcing other books. no yes

Inside 3DS Max 7 Sean Bonney New Riders Press 2005 735713871 General book for beginners of Max 7. Not much animation content. no yes

Inside Maya 5 Max Sims New Riders Press 2003 735712530
General book for beginners of Maya 5. Not much animation 
content.

yes - two 
pages yes

Inspired 3D Advanced Rigging and Deformations Brad Clark Muska & Lipman / Premier- 2005 1592001165 Not software-specific. Not an animation book. no
no - files avail 
on web

Inspired 3D Character Animation Kyle Clark Muska & Lipman / Premier- 2002 1931841489

Not software-specific. No Practical tutorials
Good theory in relating principals to practice but relies on existing 
knowledge of 3D no

no -  files 
available on 
web

Inspired 3D Character Setup Michael Ford Muska & Lipman / Premier- 2002 1931841519
Not software-specific.  This is not an animation book - concentrates 
on rigging a character. no

no -  files 
available on 
web

Inspired 3D Lighting & Compositing David Parrish Muska & Lipman / Premier- 2002 1931841497
Not software-specific.  This is not an animation book - concentrates 
on lighting and compositing techniques in 3D. no

no -  files 
available on 
web

Inspired 3D Modeling & Texture Mapping Tom Capizzi Muska & Lipman / Premier- 2002 1931841500
Not software-specific.  This is not an animation book - concentrates 
on modelling and texturing techniques in 3D. no

no -  files 
available on 
web

Inspired 3D Short Film Production Jeremy Cantor Muska & Lipman / Premier- 2004 1592001173 This is not a 3D animation  book. Geared to the 3D filmmaker. no

no -  files 
available on 
web
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Introducing Maya 6: 3D for Beginners Dariush Derakhshani Sybex Inc 2004 782143539

Contains two chapters on animation. One is a basic, non-character 
animation tutorial using graph editor and mentioning principles. 
Other chapter contains short character walk tutorial but very basic 
and does not mention principles no yes

Learning Maya 6 | Character Rigging Alias Sybex Inc 2004 1894893670
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 | Dynamics Alias Sybex Inc 2004 1894893697
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 | Foundation Alias Sybex Inc 2004 1894893611
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 | Modeling Alias Sybex Inc 2004 1894893719
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 | Rendering Alias Sybex Inc 2004 1894893689
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 | Unlimited Features Alias Sybex Inc 2004 1894893662
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 Games: Practical Techniques For The Intermediate User Alias Sybex Inc 2005 1894893905
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6 MEL Fundamentals Erica Fyvie Sybex Inc 2004 1894893727
One of the Alias 'Learning Maya' series. Does not cover animation 
topics no yes

Learning Maya 6: Character Rigging and Animation Alias Sybex 2004 10894893670

Minimal coverage of graph editor and no mention of animation 
principles. This book is mainly geared to rigging and setting up 
character controls. yes yes

Machinima: Making Animated Movies in 3D Virtual Environments Dave Morris Muska & Lipman / Premier- 2005 1592006507
Not a character animation book - concentrates on filmmaking 
'machinima'. no unknown

Mastering 3D Animation Peter Ratner Allworth Press 2004 1581153457

Not software-specific, and covers numerous 3D topics such as 
modelling. One chapter only on animation. Briefly discusses pose 
to pose animation and how to adjust animation in a graph editor. 

Yes. Uses a 
generic graph 
editor in 
examples.

Yes;
Quicktime files 
and 3D files in a 
few formats.

Mastering 3DS Max 4 Cat Woods Sybex Inc 2001 782129382

An introductory book to 3DS Max4 which contains 3 chapters on 
animation. These chapters contain no information on animation 
principles. Some instruction in use of Curve Editor is included but 
not in the context of animation principles or character animati

yes - two 
pages at most yes

Mastering Digital 2D and 3D Art Les Pardew Muska & Lipman / Premier- 2004 1592005616 This is not an animation book - focuses on digital art topics. no unknown
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Book/Title Author 1st 
name 

Author 
Surname Publisher Date ISBN Content Focus Graph 

Editor
CD ROM or 

DVD

Mastering Maya 3 John Kundert-Gibbs Sybex Inc 2001 782128351

A general text book, touching on basic animation techniques such 
as pose to pose, keyframing and editing keys with the function 
curve. One paragraph on the 12 principles, however no specific 
parallels or reference to the principles. The function curve is 

yes - minimal 
coverage yes

Mastering the Art of Production with 3DS Max 4 Jason Busby Thomson Delmar Learning 2001 766834700

Not primarily an animation book - takes the reader through the 
process of creating a 3D commercial, from concept to finished 
product. Does not discuss the animation principles or function 
curves for animation. no yes

Maya 4.5 Savvy John Kundert-Gibbs Sybex 2001 782141099

One section on animation containing one chapter on character 
animation. A few references to the animation principles occur - 
arcs, squash and stretch.

yes - approx 6 
pages yes

Maya 5 Fundamentals Gary Lewis New Riders Press 2004 735713723

A basic text book with theory and practical examples and tutorials 
on animation. However very little reference to the animation 
principles. The only mention of them is unrelated to any tutorials in 
glossary notes. Two Chapters on Animation:
Animation Basi

yes - four 
pages yes

Maya 5 Savvy John Kundert-Gibbs Sybex Inc 2003 782142303

Contains one chapter on character animation. Discusses the 
animation principles. Several pages devoted to the graph editor 
and how it can be used to edit animation.

yes - several 
pages yes

Maya 6 for Windows and Macintosh: Visual QuickStart Guide Danny Riddell Peachpit Press 2004 321247469

A very technical book. Does not cover animation principles. One 
chapter on animation containing very simple examples. No mention 
of animation principles. No discussion of curve editor. no no

Maya 6 Hands-on Training Lynda Weinman Peachpit Press 2005 321330153 now out of print unknown yes

Maya 6 Killer Tips Eric Hanson New Riders Press 2005 321278534

Provides shortcuts and alternative ways of using certain software 
tools, however not really targeted at animation, function curves and 
principles etc. no no

Maya 6 Revealed Kelly L Murdock Muska & Lipman / Premier- 2004 1592003656
An introductory book to Maya 6, covering many other topics in 
addition to animation. One brief chapter on animation. two pages

no -  files 
available on 
web

Maya 6: The Complete Reference Tom Meade McGraw-Hill / Osborne Med 2004 72227184
covers many aspects of Maya, but very little animation content. No 
mention of animation principles. no yes

Maya At A Glance George Maestri Maya Press / Sybex 2005 782144047

Very basic introduction to Maya, it just covers what can be 
achieved in the software - not how to do it. No practical tutorials. 
Very Inspiring for students and good reference for their films as 
they can instantly see the look they want. No reference to p

Little practical 
mention of the 
graph editor. yes

Maya Character Animation Jae-Jin Choi Sybex Inc 2004 782143288

Mostly covers modelling and rigging and texturing. Only eight 
pages on animation. The chapter on technical animation covers 
techniques of animation, non linear animation, using timeline. Very 
little on character animation. no yes

Maya Character Creation: Modeling and Animation Controls Chris Maraffi New Riders Press 2003 735713448

Not really an animation book - focuses on modeling and animation 
controls. Does not discuss animation principles. Short explanation 
of curve editor. yes, minimal. yes



Book/Title Author 1st 
name 

Author 
Surname Publisher Date ISBN Content Focus Graph 

Editor
CD ROM or 

DVD

Maya Creation: Modeling and Animation Controls Chris Maraffi New Riders Press 2004 735713448

This book shows you how to set up a character for animation, with 
basic step by step tutorials, from modelling to rigging and final 
completion, textures etc.
Does not discuss animation principles or use of curve editor for 
character animation no no

Maya Manual Daniel Lavender Springer 2003 1852335882

Introduction to 3D software using Maya. One chapter on animation, 
minimal mention of graph editor and no mention of animation 
principles. 

minimal 
discussion of 
curve editor.

no - files avail 
on web

Maya Secrets of the Pros John Kundert-Gibbs Sybex 2005 782143458

This book is aimed at Maya users who want to reproduce some of 
the special effects and techniques seen in movices. It mentions 
and illustrates the curve editor on approx two occasions, but not in 
the context of character animation. No mention of animation

yes - a couple 
of times yes

Maya Ultimate Workshop Luc Petitot McGraw-Hill / Osborne Med 2003 71421696
covers many aspects of Maya including dynamics, but very little 
animation content. No mention of animation principles. no yes

MEL Scripting for Maya Animators Mark R Wilkins Morgan Kaufmann 2002 1558608419
This is not an animation book - it discusses scripting in Maya 
Embedded Language no

no - exercise 
files available 
on web

Model, Rig, Animate with 3DS Max 7 Michele Bousquet New Riders Press 2005 321321782
Basic reference to the animation principles. Very little discussion or 
illustration of function curves. yes, minimal. yes

Modeling a Character in 3DS Max Paul Steed Wordware Publishing 2001 1556228155
This is not an animation book - it focuses on modelling a character 
in 3DS Max. no yes

Modeling in 3DS Max 7 Derek Nugent Wordware Publishing 2005 1556226462 out of print - modelling book, animation not covered. no yes

Motion Graphic Design and Fine Art Animation : Principles and Practice Jon Krasner Focal Press 2004 240804821
not a character animation book - concentrates on graphic design 
and animation of graphics. no yes

Professional Short Films With 3DS Max Chris Neuhahn Charles River Media 2005 1584504153
This book focuses on using 3DSMax to create short films. It is not 
entirely focused on animation. no yes

Stop Staring: Facial Animation Done Right Jason Osipa Sybex 2003 782141293

Very good reference for facial animation but not specifically 
referencing the 12 principles. Not software specific although it 
favours Maya. Employs very generic 3D examples and illustrations 
in an effective way. Demonstrates how to manipulate function cu

Yes. Uses a 
generic graph 
editor in a 
number of 
examples. yes

Storytelling Through Animation Mike Wellins Charles River Media 2005 1584503947

One chapter on character animation. Not software-specific, not 3D 
specific. However it does mention traditional principles. Very 
general book, aimed at the digital filmmaker. no yes

Texturing: Concepts and Techniques Dennis Summers Charles River Media 2004 1584503009 not an animation book - focuses on texturing. no yes

The Art of 3D Computer Animation and Effects Isaac Kerlow John Wiley & Sons 2004 471430366
Not software-specific. Discusses traditional animation principles 
and suggests some additional ones for the 3D medium. 

Minimal 
discussion of 
curve editor. no
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Book/Title Author 1st 
name 

Author 
Surname Publisher Date ISBN Content Focus Graph 

Editor
CD ROM or 

DVD

The Art of Maya: An Introduction to 3D Computer Graphics Alias Maya Press 2005 1894893824

Provides an extensive overview of Maya program, with pictorial 
examples of what you can achieve in the software, from lighting 
and rendering to rigging and modelling. Very inspirational for 
students. However it has no tutorials or explanation of how to ac no no

The Complete Reference: Maya 6 Tom Meade McGraw-Hill / Osborne Med 2004 72227184

Contains two chapters  on animation. One basic ball tutorial that 
includes some reference to the principles and use of the graph 
editor. Character animation chapter is very basic. Includes a walk 
cycle tutorial that discusses counter weight and principles yes yes

The Game Artists Guide to Maya Michael Mckinley Maya Press / Sybex 2005 782143768

Contains some helpful timing examples with tutorials and good 
reference to the principles. One chapter on character animation 
however no implementation of the function curve editor. No 
intergration of fuction curve editor working in parallel with the anim yes yes

The Little Book of Low Poly Modeling with 3DS Max 4 Michele Bousquet Many Worlds Productions 2002 970683030
Not an animation book. It focuses on modelling low-poly 
characters. no yes

The Maya 6 Handbook Adam Watkins Charles River Media 2004 1584503513 general book for beginners of Maya. Not an animation book. no yes

The MEL Companion: Maya Scripting for 3D Artists David Stripinis Charles River Media 2003 1584502754
not an animation book - focuses on scripting in Maya Embedded 
Language no yes

Ultimate Game Design: Building Game Worlds Tom Meigs McGraw-Hill / Osborne Med 2003 72228997
not an animation book - focuses on modelling 3D game 
environments. no yes

Understanding 3D Animation Using Maya John Edgar Park Springer 2004 038700176X
An introductory book to Maya 6, covering many other topics in 
addition to animation. One  chapter on animation. one page yes

Virtual Humans: A Build-It-Yourself Kit, Complete With Software and Step-
By-Step Instructions Peter M Plantec

American Management 
Association 2003 814472214

Not really an animation book - instead it covers topics such as 
artificial intelligence and personality types etc. no Yes. 
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Training CD-ROM and DVD-ROM Author 1st 
name 

Author 
Surname Publisher Date ISBN Content Focus Graph 

Editor
CD ROM or 

DVD

3DS Max Character Modeling DVD and booklet Jim Lammers Trinity Animation, Inc 2004 097068553X This DVD does not cover animation - just modelling no yes

3DS Max Foundation Scott Onstott Scott Onstott 2004 971958351

Contains one hour of animation training but does not cover 
character animation. Use of curve editor is discussed, but not in 
context of animation principles. yes yes

3DS Max Fundamentals Training CD Laurent M Abecassis Di-O-Matic Inc 2002 968900887

g , y
Character animation and animation principles are not discussed. 
Some basic explanation of curve editor is provided. yes - minimal yes

Advanced Maya: Character Modeling Kenny Cooper Trinity Animation, Inc. 2003 970685521 This is a modelling CD - animation is not covered. no yes

Character Animation 1: Fundamentals Cameron Hood The Gnomon Workshop 2004 1930878605 extensive discussion of animation principles and function curves yes yes

Character Animation 3: Fundamentals Cameron Hood The Gnomon Workshop 2004 1930878613 extensive discussion of animation principles and function curves yes yes

Character Animation 3: Fundamentals Cameron Hood The Gnomon Workshop 2004 1930878621 extensive discussion of animation principles and function curves yes yes

Character Animation in Discreet 3DS Max 6 George Maestri Lynda.com, Inc 2004 1930727895 extensive discussion of animation principles and function curves

Character Rigging in Discreet 3DS Max 6 George Maestri Lynda.com, Inc 2004 193072781X This is a rigging CD - animation is not covered. no yes

Discreet 3DS Max 6 VTC Training CD Michael Hurwicz Virtual Training Company 2004 1932072926

This extensive training CD covers most aspects of animation in 
3DS Max but does not include character animation or animation 
principles. One chapter is devoted to the curve editor but not in 
context with animation principles. yes yes

Learning Discreet 3DS Max 6 George Maestri Lynda.com, Inc 2004 1930727674

General introductory training to 3DS Max. Contains a chapter on 
animation in 3DS Max, with one tutorial devoted to curve editor. 
Some reference to animation principles is made but not extensive. yes yes

Maya 6 Fundamentals VTC Training CD Michael Ingrassia Virtual Training Company In 2004 193280837X
Contains a section on character animation, including a tutorial on 
use of the graph editor. Animation principles are not discussed. yes yes

Modeling in Discreet 3DS Max 6 George Maestri Lynda.com, Inc 2004 1930727984 This is a modelling CD - animation is not covered. no yes
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Lord of the Rings

Lord of the Rings

Lord of the Rings

Shrek 

Monsters Inc

A Bug's Life

Toy Story 1

Finding Nemo

The Incredibles

 DVD EXTRAS AND SPECIAL FEATURES Producer/Studio
Release 

Date
Content Focus

 - The Fellowship of the Ring, Special Extended Edition New Line Productions 2001 Comprehensive coverage on all aspects of production

 - The Two Towers, Special Extended Edition New Line Productions 2002 Comprehensive coverage on all aspects of production

 - The Return of the King, Special Extended Edition New Line Productions 2003 Comprehensive coverage on all aspects of production

PDI/Dreamworks 2001
some discussion of animation strategies, incl. realism and 
proprietary software

Disney/Pixar 2001
info about production process, technical issues with fur etc, little 
anim. Info.

Disney/Pixar 1998 no production info

Disney/Pixar historical info, character development, some animation info.

Disney/Pixar 2003
some production info, character development, some animation info 
especially re acting.

Disney/Pixar 2004/2005
extensive coverage of production, some discussion of animation 
strategies.

Fox/Blue Sky 2002 no info on animation production

Warner Home Videos 1999 cursory coverage on production, nothing on animation

Warner Bros 2004 little coverage on production, including motion capture

 

FEATURE FILM

Ice Age

The Iron Giant

Polar Express
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3.4 Summary of section 3: implications for 3D animation training 

 

This section has isolated the principles, processes and tools that professional 3D 

animators are using.  In particular, it has highlighted the importance of applying 

traditional animation principles in the 3D medium.  All of the study participants 

utilised the traditional principles where possible. When enquiring into their 

educational and employment background, it was found that all of these experts 

(including the two international animators) had worked and/or trained as traditional 

animators prior to embarking on a 3D animation career.  This is not an unusual 

situation (as discussed in section 1.3.6), given the fact that many studios prefer to 

train traditional animators in the use of 3D rather than provide animation training to 

those who are familiar with the software but have little creative or animation 

experience (Furniss 1998).  During an interview, one of the participants explained 

that she believed that her traditional animation experience assisted her in learning the 

3D animation software.  For her, the technical aspects of the 3D software proved to 

be quite complex and difficult to master. However, because she already knew how to 

animate traditionally, she was free to concentrate just on the technical aspects and 

was therefore able to minimise the cognitive load that the learning process presented 

(L. Thomas 2004, October 5).  This would suggest that providing 3D animation 

students with traditional animation training prior to learning 3D software would be 

beneficial.  

Another observation afforded through this study surrounds the potential 

of screen-capture software as a teaching tool. Its ability to capture all of the on-screen 

activity while simultaneously recording the voice of the software operator means that 

the resulting movie file provides a comprehensive method of student instruction. This 

means that complex aspects of the 3D animation process, such as editing motion via 

the function curves, can be demonstrated in video form. This is advantageous for the 

student, who is free to examine the material as many times as desired, whenever it is 

desired.  

The findings of this section represent important aspects of 3D animation 

production that should be acknowledged in the preparation of animation training 

programs. Based on these findings, an expanded and updated definition of the 

animation principles has been constructed. This is shown in Appendix II ‘3D 

animation principles’. A report containing recommendations for the structure and 
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content of a thirteen-week CG-animation course is provided in Appendix VI.  In 

addition, a number of other important findings have emerged from the study, which 

will now be discussed.  
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4. CONCLUSION 

 

4.1 Implications of research findings on 3D animation training programmes 

 

In examining the skills and knowledge necessary for the creation of animation in the 

3D computer medium, this research has made a number of discoveries.  These 

discoveries have implications for the design and implementation of 3D animation 

training programmes, and constitute an important contribution to the outcomes of this 

research.  First of all, in section 1, arguments were presented from a number of 

studios and animation directors that reiterated the necessity for 3D animators to 

possess traditional animation skills, and the need to apply the principles in the 3D 

medium. These arguments were supported by the evidence found in section 3, where 

the working processes of animation experts were examined. Section 1 also 

demonstrated that 3D animation studios prefer their 3D animators to possess 

experience in traditional animation techniques and principles. In addition, it was 

shown that studios needed animators that possessed the latest industry skills and 

knowledge and who could adapt to the frequent technological changes that 

characterises the CG animation industry.  

In section 2 it was discovered that existing animation training programmes 

(both on-site and at external training institutions) in Australia have some 

shortcomings.  Some of these shortcomings stem from the fact that most studios have 

little time or resources to spare for training interns and apprentices. Another 

compounding factor surrounds studios’ concerns about protection of their commercial 

interests, which result in a reluctance to allow students, teachers and other outsiders 

to train or conduct related research on-site. Further to this, the viability of 

apprenticeship schemes is undermined by the fact that the typical ebb and flow of 

studio production demands means that apprenticeships can’t be sustained for long 

periods.  There are also no guarantees that studios can provide a job at the conclusion 

of an apprenticeship.  

Section 3, which examined expert animators’ working processes, revealed that 

all the participants had received traditional training prior to learning 3D. They 

believed that having this prior training helped them to master the 3D animation 

software, which was sometimes viewed as a complicated, technical medium.  All of 

the participants used the traditional animation principles as a routine component of 
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their working practices. Some principles are utilised more than others—notably pose-

to-pose, timing and the newly-identified 3D-specific principle of refinement—

although the animators agreed that all the principles were important.  An 

unanticipated outcome was our recognition of the potential of using screen-capture 

software as a teaching tool. Video tutorial files generated from this software could 

provide an effective means of conveying complex information about the 3D 

animation tools and processes to students.  

Further implications for the design and delivery of 3D animation courses were 

revealed via the associated studio practice (short animated film). This practice played 

an important role in the conducting of the animation research.  For example, it 

provided a model of reference to assist in the definition of the principles, processes 

and tools to be coded, and it also informed the analysis of the research findings. Its 

use was central to the process of testing theories and arguments proposed by others, 

such as Baneham’s assertion (in Clark 2002) that you must edit the function curves 

and not be satisfied with the software’s default interpolation. This theory was shown 

to be valid, and others, such as Kerlow’s ‘user-controlled animation’ principle 

demonstrated some shortcomings when applied to a comparable test environment by 

way of the studio practice.  

Together, the studio practice, field observations, literature review, and 

examination of secondary sources resulted in a number of important 

recommendations for consideration in the design and implementation of 3D 

animation training programmes. These are: 

 

• It is necessary and advantageous to apply traditional animation skills in 

the production of 3D animation 

It is apparent that the twelve traditional animation principles and the four 

production elements described by Thomas and Johnston (1981) are widely 

used in 3D animation production. Feature film studios such as Dreamworks 

and Pixar clearly emphasise the importance of the principles, whereas smaller 

studios, while still actively applying the principles, utilise them only to the 

degree that technical and economic limitations allow.  While some principles 

appear to be used more regularly than others, there are none that appear to be 

redundant or irrelevant for the CG animator. However, the traditional 

principles are insufficient in their current form to address the CG animator’s 
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production requirements. The definitions of the traditional principles need to 

be modified accordingly and expanded to incorporate additional 

considerations specific to the 3D medium. Most notably, guidelines for 

executing moving holds and stretch and squash needs to be provided as well 

as strategies for minimising ‘floaty’ motion, sliding feet and intersecting 

mesh. Another important area to cover is the creation and refinement of 

effective poses, incorporating the use of pose-tests to assess the efficacy of the 

poses and the use of the curve editor to control their interpolation.  

 

• Transforms, navigation and key editing are important tools to master 

While all of the animation tools in the software have their specific uses and 

are utilised from time to time, there are some tools that stood out as being 

fundamental to the animation process. Transformations (move, rotate scale), 

navigating the interface and editing keys (including their interpolation) 

experience a very high frequency of use. The ability to access these tools 

quickly via keyboard shortcuts, and execute them quickly and effectively 

represents an aspect of the animation process that should receive priority in 

training programmes. In particular, the use of the function curve editor to edit 

the keys and interpolation should be examined and demonstrated thoroughly. 

 

• The development of support materials to overcome the inadequacy of 

help menus and manuals 

The help menus and manuals that are supplied with the animation software do 

not give adequate instruction on the application of the animation principles 

using the tools that are provided. CG-animation books and training materials 

are a little better, but most are lacking in instruction on the all-important 

function curve editor. Students’ learning materials must address this shortfall.  

 

• Training does not need to be software-specific 

CG animation training programmes should endeavour to provide students with 

skills that are transferable across a variety of 3D software packages. While 

there are benefits to learning software packages that are widely used, one 

cannot rely on any particular software remaining so. Software is constantly 
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being updated or replaced or falling in and out of favour with animation 

studios. A software program that is being used in many studios right now may 

be replaced with something else next year. In addition, the proprietary 

software used by large studios is not commercially available. This means that 

training in these packages is not possible outside of these studios. These 

studios understand this dilemma and take the view that once you are proficient 

in one 3D package it does not take long to learn another (Logue 2005). While 

it is obviously necessary to teach students the tools and menus in the software 

that is being used in the classroom, it is recommended that students must also 

be provided with a strong understanding of the 3D animation principles and 

processes. Students who understand the logic behind the choice of a particular 

tool to apply a principle will have the ability to make informed choices as to 

what tool to use when confronted with a different brand of software.  

 

• Work with technical limitations and devise strategies to work around 

them 

3D software can impose some limitations on the ability to apply particular 

principles to 3D characters. Stretch and squash in particular has emerged as 

one example of this. Large studios which have many technical resources at 

their disposal can write their own tools to overcome these limitations. 

Animators in small studios may be expected to work within technical 

limitations. It would therefore be beneficial to learn or invent strategies to 

work around these kinds of problems. One example is the exaggeration of 

anticipation and follow-through to simulate the appearance of stretch and 

squash, an idea proposed by Clark (2002). Another is the necessity to force 

arcs of motion on character rigs that make use of IK controls.   

 

• Basic rigging and scripting knowledge can be of benefit 

There are additional technical issues specific to 3D animation. For instance, it 

is necessary to take action to stop a character’s feet from penetrating the floor, 

and to ensure that areas of its body mesh do not intersect, and that feet do not 

slide. These kinds of problems and their solutions need to be brought to the 

attention of students. Having an understanding of how character rigging is 
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constructed could assist animators to formulate strategies for animating 

around the limitations of a rig. Therefore, it may be of benefit for students to 

receive training on this subject. The writing of custom expressions and scripts 

in the software is a task that is often performed during the rigging process and 

occasionally during the animation process. However, the ability to write 

custom expressions and scripts is not a skill that animators must necessarily 

possess (Logue 2005). What they must possess however, is the ability to 

formulate alternative strategies of performing a task, or locating the most 

efficient method of performing a task. This can only be achieved by becoming 

familiar with the functions of all the animation tools that are available. By 

being aware of the functions that each tool provides, work-arounds and 

problem-solving strategies can be more easily formulated.  As with the 

limitations that rigging can impose on the animator’s ability to apply 

animation principles (bulleted point above), some guidelines and strategies for 

dealing with this kinds of issues could also be incorporated into a set of 3D-

specific animation principles. 

 

 

The recommendations listed above, along with other information obtained from the 

studio practice, field observations, literature review and secondary sources informed 

many aspects of the research, including: 

 

• Construction of the expanded set of principles for 3D animation provided in 

Appendix II.   

• Content of the example 3D animation course in Appendix VI  

•  Additional suggestions regarding 3D animation course syllabus (outlined 

below).   

 

 

4.2 Alternative training programme structure 

 

The proposed 3D animation outline described in Appendix VI incorporates the 

research’s findings as to the tools, principles and processes that are important to 3D 
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animation production. It describes the specific content of thirteen classes, as based on 

the thirteen-week semester currently in place at Griffith University.  This outline is 

optimised for easy implementation under this current teaching structure.  However, 

the research findings suggest that this structure could benefit from some changes. The 

recommendations that follow make suggestions to course structure and methods of 

delivery, not to content. Then content of the thirteen-week programme can still be 

incorporated into this alternative design.  

This alternative structure utilises the internet to deliver training (in whole or in 

part) on-line. The on-line component allows for the provision of a number of 

‘mentors’ (professional animators sourced from local industry) whose function is to 

review students’ work each week and provide feedback. In this case, the students’ 

weekly exercises and subsequent feedback are submitted on-line. The feedback can 

be recorded via screen-capture software such as Camtasia.  The on-line mentorship 

programme is a format used successfully by an American animation training 

corporation called Animationmentor.com (2006). Details of their programme are 

described in their course catalogue available at 

<http://www.animationmentor.com/index.cfm> (admissions section). The 

recommendations proposed here incorporate some aspects of their programme 

structure. The benefits and mechanics of providing an on-line mentorship programme 

have been described in K. Bradbury’s ARC draft report (2006) and I draw on some of 

his assertions in this proposal.  

The number of mentors engaged in such a programme would depend on 

enrolment numbers and possibly by the amount of time that individual mentors can 

commit to the programme.  In addition to the mentor, a course coordinator would be 

required to monitor feedback, assessments, student progress and related 

administrative requirements.  The content of the weekly student exercises would be 

devised according to recommendations of the mentor team and course coordinator. 

Preferably, the mentors would conduct the student assessments.  

The cost of employing mentors would ideally be supported by Government 

training initiatives—an area that the Standing Committee on Communications, 

Information Technology and the Arts (2004) recommends be revised to take into 

account the particular needs of the animation and film industry in Australia. 

There are a number of benefits of implementing such a programme. By 

performing all reviews and feedback on-line, mentors are not restricted by the need to 
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travel to a training venue at potentially inconvenient times—they may choose where 

and when they perform their duties.  It is therefore quite feasible to employ a mentor 

who lives interstate, which means that the pool of suitable candidates could be 

widened considerably.  By sharing the mentoring responsibilities between a number 

of mentors, there is less imposition of time and more flexibility in place for 

professionals to accommodate the demands of current production schedules.  A 

mentorship programme such as this gives students exposure to current industry 

knowledge without having to participate in internships or work placements. This is 

advantageous to those studios concerned about confidentiality issues, and means that 

more students are able to access that industry knowledge.  Providing feedback to 

students in a video format means that students can watch their feedback as many 

times as they need. If they have further questions, they can post these questions to an 

open ‘Q & A’ forum which all students and mentors can access. Students can also 

share their video feedback on-line if desired.  

Mentors would not be expected to provide training in the use of the animation 

software: they are only expected to provide advice and feedback on the completed 

animation exercises.  Software training (and other associated instruction) would 

ideally be provided in-class under the guidance of the course coordinator or other 

appointed teacher.  It could be possible however, to provide this training almost 

entirely on-line via the use of video tutorials.  

 It is recommended that training is conducted in the use of one specific brand 

of software, as opposed to providing training in multiple packages. The cost of 

administrating a course in multiple packages could prove to be prohibitively 

expensive and may not offer many benefits.  However, the software training that is 

provided should be delivered in a manner that endeavours to supply students with 

knowledge and skills that are transferable to other software packages. Supplementary 

to the in-class training, students should be supplied with video tutorial files 

(generated from screen-capture software) and text-based resources. This is required to 

cover shortfalls in the information provided in software help menus and manuals and 

to support the in-class training. These resources would be prepared by the course 

coordinator, and could also be accessible on-line. 
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4.3 Closing remarks 

 

The findings of this study have identified the important aspects of the animation 

production process, the needs of industry and the current state of animation training in 

Australia.  The numerous recommendations made in the From reel to unreal: Future 

opportunities for Australia’s film, animation, special effects and electronic games 

industries report confirms the timeliness and relevance of this study (Standing 

Committee on Communications, Information Technology and the Arts 2004). It is 

clear that improvements need to be made to the existing training structures—an 

initiative that requires the cooperative input of government, industry, educators and 

students.  The structure and content of suitable training packages [to address this 

need] is being researched by the other ARC-scholarship recipient involved in the 

principal study.  Given the expansive nature of the industry and constantly changing 

technology that is associated with it, the process of addressing training needs must be 

regularly performed. This will ensure that all those associated with the animation 

industry will experience the benefits of a vibrant and positive future. 
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Appendix I: Comprehensive definition of the twelve traditional animation 
principles and the four production elements 
 
 
The information in this section is sourced from Thomas and Johnston (1981). It is included 
for the purpose of providing more comprehensive definitions to those found in the body of the 
thesis.  Frank Thomas and Ollie Johnston are considered pioneers of the animation principles. 
They worked for the Disney Studios during the 1930’s, and both made significant 
contributions to the development of the principles 
(http://news.awn.com/index.php3?ltype=top&newsitem_no=8339).  
 
1. Squash and stretch: Anything that is made of living flesh demonstrates changes and 
movement within its overall shape as it progresses through an action. Many other objects also 
change their shape during an action—only the most rigid of objects (bricks, plates etc) do not. 
However, although these objects change shape, their volume remains the same. For example, 
a ball that is dropped from a height flattens (squashes) out when it hits the ground and 
elongates (stretches) as it reaches the top of its bounce, but its volume is still the same. The 
greater the height of its initial drop, the harder it hits the ground and the more it squashes 
when it hits the ground, and the more it stretches at the top of the bounce. 
 
2. Anticipation: Every action is preceded by a movement (in the opposite direction) that 
anticipates the action to come. For example, before a sprinter starts their run, they crouch 
lower, virtually in the opposite direction to the direction of the run. A baseball pitcher swings 
their arm back before hurling their arm forward and releasing the ball. This anticipatory 
movement serves to build inertia and energy for the action to come. It also communicates to 
the audience the intention of the character performing the anticipation – it helps them to read 
what is going on and to prepare them for gags or other acting highlights that they may 
otherwise miss. It is important therefore, that the anticipation is clearly visible to the 
audience. This means that this principle must work in conjunction with the principles of 
timing, staging and possibly exaggeration. Few movements in life occur without some form 
of anticipation, but the faster or more exaggerated the main action is to be, then the more 
anticipation must be applied to balance that main action. 
 
3. Staging: this principle’s roots go back to theatre staging techniques, and the idea that from 
the audience’s viewpoint, the actor’s movements, emotions, personality and facial expressions 
must be clear. It is also important to properly stage the story point, in other words, every 
frame of every scene has to support and advance the story’s plot points and moods. This 
means, for example, considering such things as camera position and angle in a scene, and 
determining which position would reinforce the mood of the scene. Long shots of a character 
can make them look isolated and alone, and low camera angles can make a character look 
large and intimidating. If a spooky scene is required, then objects and colour schemes 
suggestive of spooky situations should be utilised. If the main point of a scene is the action 
taking place, then the audience’s view of the action should be clear – there should be no other 
objects or action to distract them from the focus of the scene. Walt Disney stated that the real 
litmus test for the readability of a character’s pose was to draw the pose in silhouette. In 
silhouette, a successful pose should still able to suggest the movement or emotion of the 
character.  
 
4. Straight-ahead action and pose-to-pose. These are the two main approaches to animating 
movement. Straight-ahead animation means drawing the character (or in 3D terms, moving 
the character’s body parts) literally straight ahead from the starting pose, one drawing after 
the other, until the end of the scene is reached. This makes it difficult to plan the overall 
animation, but it can deliver a liveliness that does not appear as often in pose-to-pose. Pose-
to-pose animation requires the animator to draw a series of key poses, which represent the 
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major poses and positions that the character needs to assume during the scene. These are often 
the extremes of the movement, and once these extreme poses have been created, then all of 
the drawings that fall between these poses can be created. In computer animation, the 
computer ‘interpolates’ the movement between key poses. Most often, the pose to pose 
method is used because it provides clarity and strength in the poses, and the basic work of 
inbetweening can be handed to a more junior member of staff (the in-betweener) or 
automated by the computer. This means that pose-to-pose also has the advantage of being 
more economical in many cases.  
 
5. Follow-through and overlapping action: this principle comes from the observation that 
when a moving object that has loose appendages (such as a tail or hair) suddenly comes to a 
standstill, those appendages continue that object’s trajectory, due to the inertia of the 
movement. This continuing forward movement gradually settles into the still pose after an 
appropriate amount of time, depending on the force and speed of the main object’s 
movement. Also, the object itself (for instance a character’s body) does not move all at 
once—some parts are always in a process of catching up to other parts as the movement 
progresses. As one part of the body stops, other parts may still be in movement. For example, 
an arm or hand may continue its action even after the body has stopped. When the whole 
figure has come to a stop, it is called a ‘held’ drawing or frame. These loose appendages that 
are trailing behind the body are being dragged and incorporating drag into the animation gives 
a looseness and solidity to the figure that is vital to the feeling of life.  Once a character 
comes to a complete standstill, it is necessary to impose a ‘moving hold’ after about 8 to 16 
frames. Otherwise, the flow of action is broken, the illusion of dimension is lost, and the 
drawing starts to look flat. A moving hold is essentially the same pose as the final still pose at 
the end of the movement, but it has drifted beyond that still pose to an ever-so-slightly more 
extreme pose.  The final pose is hit, then everything goes further, the cheeks, the ears, the 
hands, the eyes open wider, but essentially the character is still in its pose.  
 
6. Slow-in and slow-out: this principle is most necessary for the pose-to-pose type of 
animation. It dictates that many of the in-between poses occur in close proximity to the 
extreme poses, and less in-betweens occur around the half-way point of the extremes. This 
produces quick, zippy movements between poses, which look very dynamic and energetic. If 
it is used too extensively, it can give a mechanical feeling to the animation, which is not 
conducive to the “illusion of life” that is often sought. Therefore it needs to be employed 
judiciously.  
 
7. Arcs: the natural movement of living beings does not follow a perfectly straight path as do 
mechanical objects like pistons. The path that an arm or a leg takes in its movement tends to 
be in an arc shape. This means that the trajectory of a character’s walk or other movements 
needs to be more arc-like and not straight up-and down. It also means that the in-betweens 
need to follow this arc-shaped trajectory and not just be placed directly between the key 
poses.  
 
8. Secondary action: this describes the smaller movements that occur during the primary 
action which support and accompany this action. A sad woman wipes away a tear as she 
walks away, a haughty character flicks her hair as she turns her back on her boyfriend, a 
flustered man puts on his glasses as he regains his composure. In this way, the secondary 
action supports but does not dominate the primary action. Therefore the staging and timing of 
the secondary action needs to be considered so that it doesn’t obscure the view of the primary 
action. Using the example of the sad figure wiping away the tear, if the main point of the 
scene hinges on the audience being able to see the character’s facial expression, then the 
secondary action of wiping away the tear must not obscure the audience’s view of the face. 
Some animators have found that the best results can be obtained by animating the primary 
action first, making sure that it came across clearly and powerfully, and then going through 
the scene a second time, animating the secondary action. Then, if necessary, the rest of the 
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drawings in the scene are modified to ensure that they relate well to these two actions. To 
save time redrawing the scene, it is advisable to prepare for it by drawing some quick 
thumbnail sketches rather than the full animation drawings.  
Secondary action enriches the scene and adds naturalness to the action and a fuller dimension 
to the personality of the character.  
 
9. Timing: the number of drawings used in any action determines the amount of time that 
action will take on the screen. By varying the speeds of their movements, a character’s 
personality and emotions can be communicated to an audience. Fast movements can indicate 
a nervous or excited personality for instance. To vary the timing, less or more in-betweens are 
used between each key pose. While each second of film equates to 24 frames, not every frame 
needs to be drawn. Most often, animators draw one drawing which is used for two frames of 
film. This is called animating on twos. Of course, there are instances where an animator may 
draw on ones (one drawing for every frame) but this takes a lot of time and effort to do, and 
with film speed running at 24 frames per second, it is usually too fast for audiences to detect 
whether or not there is a separate drawing for every frame. Also, animating a fast action on 
twos tends to deliver more sparkle and spirit than the same action performed on ones. 
However, ones are usually necessary in instances where a character’s actions have to match 
the panning of a background, to eliminate the problem of the character’s foot appearing to slip 
and slide against the background.  
 
10. Exaggeration: in the Disney studio, realism was demanded of the animators, but it was 
more of a caricature of realism as opposed to photorealism, that Disney was after. So the 
principle of exaggeration meant an accentuation of a given movement in order to clarify the 
delivery of a gag or a scene point to the audience. This often meant that a character would 
need to be drawn somewhat distorted, which was obviously not a photorealistic approach. 
Therefore, exaggeration means to manipulate the character’s movement and/or body shape to 
an extreme degree so that the audience cannot fail to miss it.   
 
11. Solid Drawing: this principle refers to the drawing ability of an animator. The tenets of 
solid drawing were weight, depth, and balance. A good animator should aim to create solid 
drawings at all times. Marc Davis had this to say: ‘Drawing is giving a performance; an artist 
is an actor who is not limited by his body, only by his ability and, perhaps, experience’ 
(Thomas & Johnston 1981, p.34). Animators at the Disney studio were also warned to avoid 
‘twinning’ from occurring in their drawings. This term describes a situation where both of a 
character’s arms or legs hit the same pose at the same time and position, so that that one 
appendage is virtually mirroring the other in every respect. This is not a typical pose that a 
human or animal would assume, and when twinning occurs in an animation, it detracts from 
the natural flow of movement and plasticity that is sought.  
 
12. Appeal: it is important that the animated characters display the right combination of 
charm, pleasing design, simplicity, communication and magnetism that makes them appealing 
to audiences. This doesn’t just mean making everything cute, because villains also need to 
have some appeal, otherwise they would not engage the audience’s interest. A weak drawing 
lacks appeal, as do drawings that are complicated or difficult to read. Poor design, clumsy 
shapes, awkward moves are all unappealing to audiences. The medium of drawn animation 
has some limitations that affect the way it is constructed. Lines have to be kept to a minimum, 
and they must be very fine and clean. Once the drawings are projected onto a screen, the size 
of the lines is magnified and so are any imperfections in that line. This means that the final 
inked and painted cel is not highly detailed, and therefore lacks many of the subtle shading 
that (especially on the face) can communicate ideas to the audience. Therefore, because the 
drawings must be kept simple, the animator must make good use of acting, staging and story 
structure to ensure that the story and scene points are clearly communicated. Appeal, by 
necessity, works in conjunction with simple, solid drawing techniques and with the other 
principles.  
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The four production elements: 

1. Character Development 
2. Story 
3. Acting and Emotions 
4. Expression and dialogue 

 
1. Character Development: Walt Disney believed that all of the characters in his films must 
display a definite personality and traits, and emotions and quirks in their nature in order to 
maintain the audience’s interest in the story and to support the delivery of the story. He felt 
that the animators must really get into the nature of a character, similar to the way an actor 
does, in order to portray that character convincingly on paper. ‘I think you have to know these 
fellows [the characters] definitely before you draw them. When you start to caricature a 
person, you can’t do it without knowing the person’ (Disney in Thomas & Johnston 1981, 
p.243). At the character design stage, all of these traits should be mapped out extensively onto 
model sheets, so that the animator can use these as a guide to know how to draw the character 
from not only every physical angle, but also from a psychological viewpoint. The character 
may have a unique way of pulling on his hat when he or she is trying to think, for example. 
The more that a character can be filled out and developed in these ways, the easier and more 
enjoyable it is for an audience to engage with the story. Inspiration for character development 
can be found in everyday life, in the act of observing others around you and the ways that 
they behave. Strange gestures and facial expressions that you notice in others can be 
incorporated and even exaggerated in your animated characters. Mapping out the personality 
of a character also helps the animator to determine at any stage during the animation process, 
how a character will respond or behave under particular circumstances. Disney also 
emphasised the importance of costume in the development of a character’s personality. The 
specific articles of clothing that a character wears can indicate to an audience the nature of the 
character. Therefore it is important that the character’s costume must support their 
personality.  
 
2. Story: The importance of a good story to drive the animation cannot be overstated. The 
very best animation cannot save a badly constructed or poorly conceived story. While there is 
no simple answer to the question of what makes a good story, there are a few guidelines that 
Disney followed in the development of his studio’s films:  

• The story should be big enough and simple enough to describe in a two or three-
sentence synopsis. While this synopsis does not provide any of the flavour of the 
picture or of the rich characters that populate it. It does reflect the basic formula that 
holds the picture together.  

 
• A film can be broken up into a number of sequences (usually about 12 or 14 in a 

Disney feature) in which the main structure and changes in story direction take place. 
The nature of these sequences should be balanced so that the audience is not 
bombarded by an unending barrage of action sequences nor bored stiff by a string of 
quieter, low-key sequences. The overall tempo of the film needs to be balanced.  

 
• If a scene does not advance the story in some way, get rid of it! Scenes that appear 

contrived, predictable, or exist only to explain something to an audience are dull. The 
audience’s interest is maintained when they are involved with the characters and what 
they are doing, and this can only occur when there is careful development of the 
drama inherent in each situation. Thomas and Johnston (1981, p.220) state that ‘The 
goal is to keep the audience pleased, and also excited, concerned, and especially, 
wondering what is going to happen next.’ 
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3. Acting and Emotions: ‘In our animation we must show not only the actions or reactions of 
a character, but we must picture also with the action…the feelings of those characters’ 
(Thomas & Johnston 1981, p.323). The feelings of the characters became the heart and soul 
of Disney’s pictures. More and more, the stories were being told through the characters 
themselves. How the characters felt about the incidences that were occurring within the story 
was very important. These characters display real drama with the full range of emotions. 
While the casual observer may think that there’s little need to probe so deeply into a 
character, any omission in this area is soon noticed. The strategies that were developed at 
Disney’s for increasing the emotional impact of their characters took into consideration a 
number of the animation principles outlined above, especially timing and staging. However, 
while attention to these principles was important, it became obvious to Disney that in order 
for the animator to imbue a character with as much emotion as possible, then the animator 
must have a sound understanding of acting methods. Thomas and Johnston (1981, pp. 324-
325) explain: 
 

The actor and the animator share many interests; they both use symbols to build a character in the 
spectator’s mind. Certain gestures, attitudes, expressions, and timing have come to connote 
specific personalities and emotions, some regional, others universal. By using the right 
combination of these in the proper sequence, the actor builds a bond with the people in the 
audience, and they are with him, they understand him; and if they like him they will be concerned 
about what happens to him. These are the animator’s tools as well, but while the actor can rely on 
his inner feelings to build his portrayal, the animator must be objectively analytical if he is to reach 
out and touch the audience. 

 
In an effort to increase their understanding of acting methods and theatrical disciplines, many 
of the senior animators at Disney’s enrolled in acting classes. Through these classes, they 
discovered many valuable insights that assisted them to deliver the maximum amount of 
emotion in their animated characters. They realised that sincerity of a character’s actions is 
central to conveying emotions believably.  Their technique improved as a result of these 
classes. For instance, prior to attending these classes, animators tended to rely heavily on 
facial expressions to indicate the emotional state of their characters. Now they realised that 
the whole of the body of the character reflects their emotional state, and needs to be support 
the facial expression. During the animation process, these animators were now asking 
themselves questions such as these (Thomas & Johnston 1981, p.325): 
 
 

Are the characters interesting, lifelike, and vivid? 
Do you become emotionally involved with them? 
Do the gestures and movements seem sincere, convincing, clear and properly motivated? 
Does all of the action help to delineate the character and their situation for you? 
Is the action clear-cut, realistic, prolonged sufficiently, and exaggerated enough to be seen by the 
whole audience? 

 
From their experiences, the animators developed a checklist: 
  
Points to remember when animating emotions (Thomas & Johnston 1981, p. 357): 
 

1. Make sure that the emotional state of the character is clearly defined. 
2. The thought process reveals the feeling. Sometimes it can be shown with a single, 

held drawing or a simple move. Other times there should be gestures, body moves, or 
full action. Determine which is best in each case.  

3. Be alert to use of cutting and camera in helping accentuate the emotion.  
4. Ask yourself constantly: What am I trying to say here? What do I really want to 

show? How do I want the audience to react? 
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5. Use the element of time wisely: to establish the emotion of the character, to convey it 
to the viewers, to let them savour the situation. Don’t be ponderous, but don’t take it 
away from them just as they start to enjoy it.  

 
5. Expression and Dialogue:  facial expression needs to be able to perform a number of 
things: it needs to indicate when a character is having a thought, and what he or she is feeling. 
Some facial expressions evoke particular emotions in the audience. For instance, cuteness in a 
character is enhanced by having the character look up out of the top part of its eyes, with its 
chin dropped slightly. These types of devices should not be used too arbitrarily though—
pecific story situations require unique facial expressions, and use of a stock library of facial 
expressions would lead to a blandness. Instead, the animator will often need to experiment 
with a number of expressions until the right one for the scene is found. However, the Disney 
animators recommend some tips for the animator to follow in the construction of facial 
expressions: 
  

• Resist the temptation to try to tell too much in one drawing – keep it simple so that it 
can be read quickly. 

 
• Do not let the expression conflict with the dialogue. The way that a character, walks, 

stands, listens—all reveal the meaning of the words. 
 

• The expression must be captured throughout the whole body as well as in the face. 
Any expression will be greatly weakened if it is confined only to the face.  

 
The eyes require special attention, because they are a very expressive part of the face. After 
careful study of photographs of real eyes, the Disney animators realised that the eye changes 
shape in a myriad of ways, and this shape is influenced by the emotion of the character and 
the expression that is being held on other areas of the face. Cheeks, eyebrows, upper and 
lower eye lids all exert forces that affect the shape of the eye. Squash and stretch is also 
applied to the eyes. Eye blinks are important to keep the character looking alive, especially in 
situations where the character is not performing any other action. There are recommended 
timings set down for blinks, depending on whether they are blinks for puzzlement, stunned 
looks, or for regular keeping-the-character-alive blinks.  
 
It is important to animate the face as a whole unit, where each part of the face supports the 
same expression so that there is no ambiguity about what the character is thinking or feeling. 
To get this unity, there must be a close relationship between these parts. For instance, when a 
character smiles, the mouth corners turn up, the cheeks rise up, affecting the shape of the eyes 
so that they assume a “smiling eyes” look. The smile flows up the face, affecting all its 
different parts.  
 
Dialogue: Syncing up the animation with the dialogue track can be complex and requires the 
animator to consider many variables. There are no hard and fast rules—the animator really 
must be prepared to experiment in many cases to come up with the best solution to any 
particular lip-sync problem. However, the Disney studio developed an extensive set of 
guidelines to assist the animator with the lip syncing process (Thomas & Johnston 1981, pp. 
312-314): 
 

• Anticipate the dialogue with head, body, or gestures three to four frames ahead of the 
heavy modulation, but mouth sync should be right on the modulation. If it is a closed 
mouth, it will be right on the consonant, and, if possible, remain closed for two 
frames in order to be seen.  
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• You need interesting mouth shapes that reflect the personality of the voice. Look for 
shapes that give you an extra touch of character and are peculiar to this one 
personality. You have a different voice for each character, so you should have a 
different mouth action for each voice.  

 
• Try to show enough time on the important shapes so that the viewer will be aware 

that he has seen a picture of the word.  
 

• On holds at the end of a phrase or a line of dialogue, try to retain a mouth expression 
that reflects the character of the last word. Do not change the mouth shape just 
because you are through with the word or phrase. Retain the character of the shape in 
the hold or pause with a softening action to keep it alive. 

 
• There are not too many straight inbetweens in dialogue. You may want to retain one 

mouth a little longer and then move quickly into the next one, or vice-versa. Either 
way you will favour one extreme over the other – both in timing and the shapes you 
draw.  

 
• If you have a word that has been stretched out fairly long, treat it like a moving hold. 

Make an extreme which shows the shape you want, then make a second one that is 
even stronger and slow into it. If the sound is diminishing rather than growing, then 
your second extreme will not be as strong. Either way, you will keep the feeling of 
flesh and life in the mouth. 

 
• When using the eyes only for sync in an extreme close-up, start the eyes into the 

move at least three frames ahead of the accent. If it is a mushy, soft line, then the 
action does not need to lead the sound by more than a frame or two. If the accents are 
strong, then you may want to lead by four to five frames.  

 
• When using a blink to help get sync, the eyes should close ahead of the accent by 

three to four frames. 
 

• If you are going to start your dialogue on a drifting or slow move without an 
anticipation, it helps to start this move anywhere from three to eight frames ahead of 
the accent. 

 
• There are times when the lip sync will need to be on ones 

 
• The vowel sounds, A, E, I, O, U, always will require some opening. O and U are 

actually complete word sounds at times.  
 

• The consonant sounds M, P, B, are all closed mouths. Keep in mind that the mood of 
the character will determine the shape of the mouth.  

 
• Be sure that the teeth are not painted white, or they will flash.  
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Appendix II: 3D animation principles 

 
The principles and processes shown here constitute a set of guidelines which the 3D animator 
can use to inform and direct their animation practice. These guidelines incorporate the 
traditional twelve principles and other important processes identified in the animation 
research project. Note that they not listed in order of priority, as they are all deemed equally 
important. It should also be noted that the definitions of each of these principles are not 
comprehensive. For example, the description of appeal, acting and character development 
shown here is only a summary of the areas that this principle covers. Acting and character 
development represents a vast field of study and it would be beyond the scope of this 
document to provide comprehensive information on the subject. Instead, it is recommended 
that students undertake additional study on the craft of acting and also cinematography—
another complex topic.  
 
1. Squash and stretch  
Objects undergo a certain amount of distortion during motion. The amount of distortion is 
influenced by the weight of the object, the speed it is travelling, and the material it is made 
from. For example if a rubber ball is dropped from a height it flattens (squashes) out when it 
hits the ground and elongates (stretches) as it reaches the top of its bounce. If it is dropped 
from a greater height, the more it will squash and stretch. Importantly, its volume never 
changes. If a bowling ball is dropped, it does not distort because it is made of a rigid material. 
Squashing and stretching simple objects such as balls, which do not contain skeletal systems, 
is easily performed by use of the scale tools or utilities such as stretch modifiers and FFD 
(Free Form Deformation) boxes. On complex character rigs, the application of squash and 
stretch is a little more challenging, due to the fact that the scaling of bones is usually 
contraindicated in 3D software. Some packages provide dedicated tools to stretch bones, and 
some plug-ins are available to perform this function. However, there is mixed success with 
these types of tools, as they can be tricky to control. If these tools are not available to the 
animator, then it is possible to fake the look of squash and stretch by exaggerating the 
anticipation and follow-through of a movement. The use of squash and stretch is often 
dictated by the type of animation being created. For realistic animation, little if any squash 
and stretch needs to be applied. However for ‘cartoony’ animation, the use of at least a small 
amount of squash and stretch is recommended. 
 
2. Anticipation 
Every action is preceded by a movement in the opposite direction that anticipates the action to 
come. For example, before a sprinter starts their run, they crouch down low, so that they can 
spring up and gain power to run out of the blocks. A baseball pitcher swings their arm back 
before hurling their arm forward and releasing the ball. This anticipatory movement serves to 
build inertia and energy for the action to come. It also communicates to the audience the 
intention of the character performing the anticipation—it helps the audience to read what is 
going on and to prepare them for gags or other acting highlights that they may otherwise miss. 
It is important therefore, that the anticipation is clearly visible to the audience. This means 
that this principle must work in accordance with the principles of timing, staging and possibly 
exaggeration. Few movements in life occur without some form of anticipation, but the faster 
or more exaggerated the main action is, then the more anticipation must be applied to balance 
that main action. In 3D animation, anticipation can assist in the application of weight in a 
character—a valuable way of helping to reduce ‘floatiness’ in the animation. 
 
 
 
3. Staging and Cinematography 
This principle’s roots go back to theatre staging techniques, and the idea that from the 
audience’s viewpoint, the actor’s movements, emotions, personality and facial expressions 
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must be clear. It is also important to properly stage the story ‘point’, in other words, every 
frame of every scene has to support the story’s plot points and moods. This means, for 
example, considering devices such as camera position and angle in a scene and determining 
which position reinforces the mood of the scene. Long shots of a character can make them 
look isolated and alone, and low camera angles can make a character look large and 
intimidating. Camera moves must also be considered for the impact that their position or 
movement has on the mood of a scene, how it contributes to the telling of the story, and the 
way it is interpreted by the audience. If a spooky scene is required, then objects and colour 
schemes suggestive of spooky situations should be utilised. If the main point of a scene is the 
action taking place, then the audience’s view of the action should be clear—there should be 
no other objects or action to distract them from the focus of the scene. Walt Disney stated that 
the real litmus test for the readability of a character’s pose was to draw the pose in silhouette. 
In silhouette, a successful pose should still able to suggest the movement or emotion of the 
character. In 3D, silhouettes can be easily checked by rendering the frame and viewing only 
the alpha channel of that render. Or, it can be achieved by applying a matte black material to 
the character and then rendering that frame. Lighting must also be considered as part the 
staging elements, where attention is given to the type of lighting included in a scene in terms 
of its contribution to the scene’s atmosphere and mood.  
 
4. Pose-to-pose and straight-ahead  
These are the two main animation methods. Straight-ahead animation means moving the 3D 
character’s body parts literally straight ahead from the starting pose, one frame after the other, 
until the end of the scene is reached. This makes it difficult to plan the overall animation, but 
it can deliver a liveliness that does not appear as often in pose-to-pose. Pose-to-pose 
animation requires the animator to create a series of key poses, which represent the major 
poses and positions that the character needs to assume during the scene. These are sometimes 
called the extremes of the movement, and once these extreme poses have been created, then 
all of the frames that fall between these poses are interpolated (in-betweened) by the 3D 
software.  Once the extremes are blocked out, the poses and their timings are often tested by 
way of a ‘pose test’, where the interpolation is temporarily removed in the function curve 
editor by changing the tangents to the ‘stepped’ type. The poses and timings are refined 
according to the results of the pose test, and once the animator is satisfied that these are 
adequate, the interpolation is restored. The interpolation is then refined by the animator (refer 
to refinement process) until the required level of quality is reached. Pose-to-pose is the most 
common method used in 3D animation, and it has a number of advantages over straight 
ahead—primarily in the clarity and strength it generates in the poses.  
 
In constructing the poses, it is helpful to have video reference, photos, thumbnail drawings, 
animatics, or other pre-viz material to refer to. Reference images and video can be loaded into 
the software, either as background images in a viewport or as textures that can be applied to 
planes in the scene. This provides the means for animators to match poses accurately, or to 
rotoscope the animation (use straight-ahead animation for rotoscoping). As you are 
constructing the poses, consider the principles of appeal, acting, and character development 
and staging and how these might inform the poses that you are creating, remembering also 
that the poses must support and propel the story.  
 
 
5. Follow-through and overlap  
This principle comes from the observation that when a moving object that has loose 
appendages (such as a tail or hair) suddenly comes to a standstill, those appendages continue 
along that object’s trajectory, due to the inertia of the movement. This continuing forward 
movement gradually settles into a still pose after an appropriate amount of time, depending on 
the force and speed of the main object’s movement. Also, the object itself (for example a 
character’s body) does not move all at once, some parts are always in a process of ‘catching 
up’ to other parts as the movement progresses. As one part of the body stops, other parts may 
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still be in movement; an arm or hand may continue its action even after the body has stopped. 
When the whole figure has come to a stop, it is called a ‘held’ pose or frame. These loose 
appendages that are trailing behind the body are being dragged and incorporating ‘drag’ into 
the animation gives a looseness and solidity to the figure that is vital to infusing the animation 
with life.  Once a character comes to a complete standstill, it is necessary to impose a ‘moving 
hold’. Otherwise, the flow of action is broken and the character starts to look stiff or dead. A 
moving hold is essentially the same pose as the final still pose at the end of the movement, but 
it has drifted beyond that still pose to an ever-so-sightly more extreme pose.  The final pose is 
hit and the appendages keep moving forward to catch up, but essentially the character is still 
in its pose. Care needs to be taken with moving holds to ensure that the follow-through does 
not generate a ‘floaty’ motion. Subtlety is often the best solution for this problem, and use of 
the curve editor to create moving holds can be helpful for this. Most 3D animation software 
will contain tools to assist or automate Follow-through. In 3DS Max® the flex modifier can 
be applied to selected areas of mesh, such as tails, ears, pony-tails or areas of modelled 
clothing to automatically animate in response to movement in the character. In Maya®, the 
jiggle tool may be used in a similar manner. Care needs to be taken with these tools that they 
do not intersect with other areas of the character’s mesh. Solutions to this can include use of 
the software’s collision detection tools (usually part of a dynamics solution) or by animating 
these areas of mesh manually by way of additional rigging controls such as bones. For 
characters making use of hair and cloth simulation tools or plug-ins, some collision detection 
is usually provided in the tool’s settings.  
 
6. Slow-in/slow-out 
Slow-in/slow-out describes the way in which objects take time to build up to peak speed, and 
take time to slow down as they come to a stop. The result of this is that the in-betweens 
(interpolated frames) tend to be clustered around the key-frames and comparatively fewer 
inbetweens are situated half-way between the key-frames. When Slow-in/slow-out is 
accentuated, the resulting motion is quick and zippy between the key poses, which makes the 
animation appear dynamic and energetic. If it is used too extensively, it can give a mechanical 
feeling to the animation, which is not conducive to the ‘illusion of life’ that is often sought. 
So it needs to be employed judiciously. Using the pose-to-pose method, slow-in/slow-out is 
usually applied after the extreme poses are tested and the timing finalised. Some animators 
find it helpful to create the slow-in and slow-out movements in the curve editor, by placing 
additional keys directly on the curves. Intelligent use of the various types of interpolation 
tangents can assist the application of slow-in/slow-out, and can generate this principle 
automatically to some extent. For animators working with the straight-ahead method, the 
slow-in/slow-out can be a little more tricky to apply, but its use still needs to be considered.   
 
7. Arcs  
The natural movement of living beings does not follow a perfectly straight path as do 
mechanical objects like pistons. The path that an arm or a leg takes in its movement tends to 
be in an arc shape, due to the fact that the limbs rotate around joints. This means that the 
trajectory of a character’s walk or other movements needs to be more arc-like and not 
straight-up-and-down. It also means that the in-betweens must follow this arc-shaped 
trajectory and not just be placed directly in between the key poses in a linear fashion. It is 
especially important for 3D animators using characters rigged with IK chains that the limb 
that is moved follows an arc-like path. By activating the software’s trajectory display on a 
selected limb or control, the path of that object’s motion is revealed. In some programs, such 
as 3DS Max®, the shape of the trajectory can be edited directly in the viewport with the Move 
tool. In software without this facility, the trajectory may be edited in the curve editor by 
adjusting the curves associated with the movement. Sometimes the addition of ‘break-down’ 
keys may be needed to guide the interpolation into an arc-like shape. This can be performed 
in the curve editor or in the viewport. Joints which are under the control of forward 
kinematics automatically follow an arc when they are rotated.  
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8. Secondary action 
This describes the smaller, incidental movements that occur during the primary action. A sad 
figure wipes away a tear as he walks away, a haughty woman flicks her hair as she turns her 
back on her boyfriend, a flustered man puts on his glasses as he regains his composure. In this 
way, the secondary action supports but does not dominate the primary action. It provides a 
mechanism to give the audience an insight into the character’s personality and demeanour. 
The staging and timing of the secondary action needs to be considered so that it doesn’t 
obscure the view of the primary action. Some animators have found that the best results can 
be obtained by animating the primary action first, making sure that it came across clearly and 
powerfully, and then going through the scene a second time, animating the secondary action.  
 
9. Timing  
The number of frames used in an action determines the amount of time that that action will 
take on the screen. By varying the speeds of its movements, a character’s personality and 
emotions can be communicated to an audience. Fast movements can indicate a nervous or 
excited personality for instance. To vary the timing, the key poses are placed closer together 
on the timeline so that less time is required to interpolate from one pose to the next.  Varying 
the timings of the key poses of a character’s actions affects the ‘phrasing’ of the animation. 
Using phrasing to accent some actions and minimise others affects the way that an audience 
interprets the animation. By manipulating the phrasing you can provide clues to the 
character’s personality, propel the story, and make the animation more interesting. 
 
Timing is affected by the frame speed. It is important, therefore, to set the frame speed of the 
scene before animation commences. For example, a scene being output to PAL video needs to 
be set to 25 frames per second (fps). For NTSC video, the frame rate is 30fps, and for film 
25fps. If the frame speed is incorrectly set and needs to be adjusted after the animation has 
been started, it can usually be adjusted using the scale tools provided in the software’s curve 
editor. However, this method does not always produce quality results. 
 
Another consideration that comes under the banner of timing is the option of animating on 
‘ones’, ‘twos’ and ‘threes’ etc. These terms usually refer to 2D animation processes, but can 
still be applied in 3D if required. In 3D animation, the computer interpolates every frame of 
the animation, which means that each frame will be different from the one before. In 2D 
animation, this would be called animating on ones, where each frame of the animation is 
represented by a separate drawing. However, in an effort to reduce the amount of time and 
expense of drawing each frame, 2D animators may choose to use only one drawing to cover 
two frames of animation. This is called animating on twos. The resulting animation would not 
be as smooth as it would be on ones, but this is often barely detectable to audiences. It is 
possible to animate on twos, threes, fours etc. in 3D animation too. In this case, rather than 
rendering every frame of the scene’s timeline, only every second, third, or fourth frame is 
rendered, and then the animation is played back at a slower speed or the rendered frames are 
duplicated as necessary to ensure that the required frame rate is maintained. The advantage of 
performing this in CG animation is that less time is required to render the scene. Another 
reason that it may be used is that a fast action on twos tends to deliver more sparkle and spirit 
than the same action performed on ones. However this is not a common practice in 3D. 
 
10. Exaggeration  
In the Disney studio, realism was demanded of the animators, but it was more of a caricature 
of realism as opposed to photorealism that Disney was after. So the principle of exaggeration 
meant an accentuation of a given movement in order to clarify the delivery of a gag or a scene 
point to the audience. This often meant that a character would need to be drawn somewhat 
distorted, which was obviously not a photorealistic approach. Exaggeration can be applied in 
a subtle or extreme manner, depending on the desired effect. For ‘cartoony’ animation, the 
exaggeration should be more obvious than in realistic animation, where little exaggeration (if 
any) is required. Similarly to squash and stretch, the animator may also need to work within 
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limitations imposed by the character’s rig. In these cases, the animator may need to apply 
exaggeration by accentuating poses rather than attempting to distort of the mesh. If distortion 
of the mesh is employed, then care must be taken to maintain the mesh’s volume.    
 
11. Solid posing and drawing 
In traditional animation, this principle refers to the drawing ability of an animator. In 3D 
animation, it refers to the animator’s ability to create effective poses. In both mediums, the 
animator must pay attention to weight, depth and balance. They must strive for dynamic poses 
that display an effective line of action. The line of action is an imaginary line through the 
character’s body that shows the primary force of a pose, indicating direction and energy of the 
character’s pose. Contrasting successive poses by reversing their lines of action helps to 
generate variety and interest. It is also important to check that poses are balanced, so that the 
character’s weight is being correctly distributed. Animators should check the pose in all 
viewports to make sure that the balance is correct in all angles. 
 
It is also advisable to avoid ‘twinning’ from occurring in the poses. This term describes a 
situation where both of a character’s arms or legs hit the same pose at the same time and 
position, so that that one appendage is virtually mirroring the other in every respect. This is 
not a typical pose that a human or animal would assume, and when twinning occurs in an 
animation, it detracts from the natural flow of movement and plasticity that is sought. 
 
Solid poses result from attending to these points. The interpolated frames must also maintain 
this solidity, so it is important that the animator checks the interpolation and edits it where 
required. 
 
12. Appeal, acting and character development  
This principle, based on Disney’s twelfth principle appeal, also incorporates some other 
related processes which he considered important to the production of the animation; acting 
and emotions, character development, facial expression and lip-sync. It concerns itself with 
the personality and disposition of the character and how this is portrayed to the audience.  
 
Disney believed that the animation must support and advance the story and maintain audience 
interest. In order to achieve that aim, characters must be appealing and give a convincing 
performance that clearly conveys the story and the character’s personality and emotions to the 
audience. Many of the other principles contribute to the success of the performance, for 
example staging and posing are important to convey story and scene points and to create 
appealing characters. Therefore, poses must be strong, simple and clear. These poses and 
gestures are informed by the character’s personality and emotions. Secondary animation 
might also be used to indicate personality by exposing a character’s peculiar traits and quirky 
behaviour. To identify what these traits might be, the animator must get inside the character’s 
head, just like an actor does, and get to know that character thoroughly. For this purpose, it is 
helpful to create a thorough character analysis, which describes the character’s background 
and history, their likes and dislikes, their goals in life, weaknesses and strengths, their age, 
state of health, whether they’ve been let-down in life, or whether they’ve had a happy 
childhood, their psychological issues etc. By fleshing the character out in this way there is 
something to draw on when considering how that character might behave in a scene. 
 
Of course, facial expression is an important component of the poses that also indicates a great 
deal about the character. Some characters may have little if any facial expression controls 
provided—computer games characters are one example —so the animator will need to pay 
additional attention to posture and gesture, staging and secondary animation in these cases to 
ensure that effective communication to the audience is maintained. When animating the face, 
try to incorporate some asymmetry, so that one side of the face is not a direct mirror of other. 
Symmetrical facial expressions can look stiff and mechanical. It is also important to animate 
the face as a whole unit, where each part of the face supports the same expression so that 
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there is no ambiguity about what the character is thinking or feeling. To obtain this unity, 
there must be a close relationship between these parts. For instance, when a character smiles, 
the mouth corners turn up, the cheeks rise up, affecting the shape of the eyes so that they 
assume a ‘smiling eyes’ look. The smile flows up the face, affecting all its different parts.  
 
Eye blinks are another important component of facial expression, and can be used to 
communicate emotion and mood. For example, a character that has received shocking news 
may blink rapidly. Tired characters may blink slowly, and their eyelids may hang low over 
their eyes. Blinks are helpful too to keep characters looking alive during motion holds. 
 
These areas of facial expression, lip-sync, acting, gesture are complex areas that should be 
researched thoroughly by the animator. The recommendations here are a very small 
representation of the depth of information that exists on these topics. 
 
THE FOUR PRODUCTION ELEMENTS 
Story 
While the animator may not necessarily write the story they are animating, they must 
nevertheless support and advance the story in the poses and the timings that they construct. 
Each pose should be assessed on this basis. The importance of a good story to drive the 
animation cannot be overstated. The very best animation cannot save a badly constructed or 
poorly conceived story. While there is no simple answer to the question of what makes a good 
story, there are a few guidelines that Disney followed in the development of his studio’s 
films. Firstly, the story should be big enough and simple enough to describe in a two or three-
sentence synopsis. While this synopsis does not provide any of the flavour of the picture or of 
the rich characters that populate it, it does reflect the basic formula that holds the picture 
together. Secondly, a film can be broken up into a number of sequences (usually about 12 or 
14 in a Disney feature) in which the main structure and changes in story direction take place. 
The nature of these sequences should be balanced so that the audience is not bombarded by an 
unending barrage of action sequences nor bored stiff by a string of quieter, low-key 
sequences. The overall tempo of the film needs to be balanced. Thirdly, if a scene does not 
advance the story in some way, it should be removed. Scenes that appear contrived, 
predictable, or exist only to explain something to an audience are dull. The audience’s interest 
is maintained when they are involved with the characters and what they are doing, and this 
can only occur when there is careful development of the drama inherent in each situation. 
Thomas and Johnston (1981) state that ‘The goal is to keep the audience pleased, and also 
excited, concerned, and especially, wondering what is going to happen next.’ 
 
 
Refinement 
Refinement describes the process of improving the initial roughed-in animation.  During this 
phase, many elements of the animation are checked and edited until the required quality of 
animation is reached. In refining their work, the animator should consider each of the twelve 
animation principles and how they might inform any improvements to the current animation. 
Has sufficient attention been paid to the principles in the construction of the animation? For 
example, check that enough anticipation has been applied to movements, and that the 
movements are cushioned with appropriate amounts of slow-in etc. Are the poses and timing 
supporting and advancing the story and the personality of the character? Has interest been 
generated by varying the pacing and phrasing of the timing? Consider adding secondary 
animation at this point. The animation can be made much more interesting by applying this 
principle. 
 
It is also important to check the interpolation carefully, as it is rare that the default 
interpolation provided by the computer is adequate. The use of the curve editor for adjusting 
the interpolation is recommended. Some errors to watch for are sliding feet and feet that 
intersect through the ground plane or float above the ground. Default interpolation often 
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results in linear interpolation between keys. Ensure that arcs of motion are occurring in the 
interpolation, especially on IK controls. Activate trajectory display to reveal paths of motion 
on objects, particularly on IK controls on characters’ limbs.  
 
Regularly create previews of the animation so that it can be viewed at the correct speed. 
Effective judgements on timing cannot be made if the animation is playing too slowly or too 
fast.  
 
Pay attention to those areas of the animation where the character is still. Moving holds need to 
be applied for these times. Don’t keep the character completely still—small amounts of 
animation are required during these times to keep the character alive. Consider inserting eye-
blinks, head-tilts, relaxing fingers, or following through on actions of other areas of the body. 
 
Does the animation appear floaty? Floatiness can be avoided by paying attention to the mass 
and weight of the character. Consider how that mass may behave in the real world. Assess 
how much energy would be required to move that mass, and how long it would take to come 
to a stop. A large amount of energy is required to move heavy objects, so you need to ensure 
apply plenty of anticipation before a heavy object is moved. Heavy objects fall faster and 
require much more energy to come to a stop. Gravity is exerting a very strong pull on heavy 
objects, so even when a heavy character is standing still, its body is fighting against gravity. 
Knees will be bent and the character’s centre of gravity (usually the hips) may follow-through 
with a bigger downward drop than a light-weight character. Sometimes too much movement 
during moving holds will create the illusion of floatiness, so try reducing some of this 
movement. Snappy movements seem to have more weight in them than smooth, slow 
movements. Snappy movements can be easily introduced by breaking and adjusting tangency 
handles on the function curves to reduce the easing (slow-in/slow-out) around the keys.  
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Appendix IV: Guidelines for the coding of principles 
 
This document was used as a reference while coding the transcribed Camtasia sessions to 
assist the coder to identify principles correctly. 
 
 
PRINCIPLES: 
These codes are used to tag instances where an animator has verbalized their intention to 
engage a principle, or when an on-screen action indicates that a principle has been utilised. It 
includes the twelve principles, plus a few supplementary ones (in bold type in the list below) 
as described in Thomas and Johnston 1981 The Illusion of Life, Disney Editions, New York. 
 

(ACT) Acting and Emotions 
(ANT) Anticipation 
(APP) Appeal 
(ARC) Arcs 
(CHA) Character Development 
(EXA) Exaggeration  
(EXP) Expression and Dialogue 
(FTO) Follow-Through and Overlap 
(PTP) Pose to Pose 
(REF) Refinement/tweaking of poses already created (possibly a new principle specific 
to 3D) Also includes creation of ‘breakdown’ poses. 
(SA) Straight Ahead** 
(SEC) Secondary action 
(SIO) Slow-In Slow-Out 
(SOL) Solid Drawing 
(SQS) Squash and Stretch 
(STA) Staging 
(STO) Story 
(TIM) Timing 
 

** pose to pose and straight ahead are both in the same principle in the traditional twelve.  
 
CODING GUIDELINES 
NOTE: when coding segments where it seems that more than one principle is being used, or 
where the viewed process could be categorised in more than one principle, then code ALL of 
the principles which the process indicates may be engaged. The recording of multiple codes at 
a segment is quite proper, as the animator may often engage more than one principle at a time.  
 
(ACT) Acting: Anything to do with emotion and feeling in a character goes into Acting 
(ACT). Differentiating between acting, character development, appeal, and staging is 
difficult, and often they mean the same thing. Changing a character’s expression, eye-blinks, 
eye-direction, pose, and timing can influence how we read the emotion of a character. 
Therefore, potentially any time that the animator is using the principles of expression and 
dialogue, appeal, pose-to-pose, timing, character development, staging, exaggeration, solid 
drawing, or even squash and stretch then potentially the acting process is being engaged. You 
would code this if it was apparent that the animator was trying to generate emotion into a 
character.  
 
(ANT) Anticipation: If the animator is obviously setting keys to anticipate a subsequent pose, 
then code as anticipation. Often they will verbalise that they are intending to set an 
anticipation key.  
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(APP) Appeal is closely related to acting: it refers to the art of making a character appealing 
to the audience. This doesn’t mean beauty, it means are they engaging and communicating 
with the audience so that the audience enjoys watching them. It could be a character’s pose, 
behaviour etc. 
 
(ARC) Arcs: If the animator forced the movement of part of the character’s rig through an arc 
then code as an (ARC). This can often be identified by the use of trajectories in the viewport. 
Usually the animator states that they are utilising arcs. 
 
(CHA) Character Development: closely related to acting, if the animator is endeavouring to 
generate specific character traits in how the character is moving or behaving, then interpret it 
as character development. The poses, gestures, acting, facial expressions and the way the 
character is staged will all contribute to portraying the type of personality that a character has. 
Therefore, the principles of pose-to-pose/straight-ahead, acting, expression and dialogue, and 
staging can be utilised to apply this process. You would code this if it was apparent that the 
animator was endeavouring to portray character.  
 
(EXA) Exaggeration: if the animator is generating movement that is exaggerated, i.e. more 
movement than natural physics would create, then code as (EXA). 
 
(EXP) Expression and Dialogue: anything to do with animating facial expression or 
dialogue. If they are animating morph targets, or facial bones, or eyelids etc. then code as 
(EXP).  
 
(FTO) Follow-Through and Overlap: if the animator has stated that they are intending to 
apply follow-through or overlap, or they appear to be creating keys to generate follow-
through or overlapping movements, then code as (FTO).  
 
 
**Straight-ahead (SA), **Pose-to-pose (PTP), and refinement (REF): 
If Auto Key or Set Key is on and they are transforming a character in any way, (including 
morphs) then potentially they are setting keys which could be either of the three animation 
strategies (SA) (PTP) (REF).  
 

• (PTP) Use this code when an animator is setting keys on a part of the character’s rig 
and it appears that they are following the pose-to-pose system of animation, and that 
they are keying this object for the first time. If it’s clear that it is a new pose that is 
being constructed, then pose-to-pose is being performed and should be coded (PTP). 
If it appears to be a tweak on a pose that was created earlier, then it is a refinement or 
an edit and should not be coded as a pose.  

• This re-working and tweaking of poses already created are coded as (REF), meaning 
Refining. Traditional, hand-drawn animation doesn’t usually have this level of 
tweaking because changing a drawing is much more time-consuming that changing 
an object in a 3D scene. Therefore, it could be a potential candidate for a new, 3D-
specific principle. 

• Also, some poses are really “breakdowns”, so technically they are not part of the pose 
to pose process they can be keyed as a (REF). 

• Poses created as part of the straight-ahead animation technique should be coded as 
(SA). 

 
More info to help identify when keys are being set etc. 
Keys are set when an animator has Auto Key or Set Key active in the viewport, or if they 
copy a key in the timeline, or if they create a key in the curve editor – in other words, they 
occur when an animator performs a key-frame command of any kind using any of the 
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methods of keyframing that the software provides. When setting keys, the intention of the 
animator is either to amend an existing keyframe, create a ‘breakdown’ key to assist the 
software to inbetween two existing key poses, or to create an entirely new key as part of a 
new pose. Amendments to keyframes and breakdown keyframes are coded as a refinement 
(REF). 
 
To identify between instances of these options, the coder needs to determine if the key that is 
being set constitutes part of a pose in a pose-to-pose strategy, a straight-ahead strategy, or a 
refinement. This can be difficult to identify in some cases, but some indicators are: 

• Refinement: (1) a keyframe marker is visible already in either the timeline or in the 
curve editor window on the current frame for the currently selected object or (2) no 
keyframe is visible but the animator is expressing their intention to help or assist the 
inbetweening of two keys by inserting an additional key. Any instances where an 
animator states that they are creating a breakdown pose should be included here.  

 
• Pose to Pose:  no keyframe marker is visible in either the timeline or the curve editor 

for the currently-selected object on the current frame, and the animator has either 
expressed their intention to “set a new pose” or they have referred to sketches, 
thumbnails, a mirror, video reference etc to copy a pose that they have planned 
beforehand. 

 
• Straight-Ahead: no keyframe marker is visible in  either the timeline or the curve 

editor for the currently-selected object on the current frame, and the animator has not 
performed any action that would indicate that they are following a planned system of 
poses at specific frames. Generally they would not be referring to thumbnails etc as 
described in Pose to Pose, as the straight-ahead system represents a spontaneous or 
un-planned strategy of animating.  

 
 
 
(SEC) Secondary action: this is any sort of movement that is supplementary to the primary 
animation occurring. For example while the character is talking (primary animation) he/she 
might be twirling their hair, scratching their ear etc. Some animators are confused between 
the meaning of secondary action and follow-through, and may actually mean follow-through 
when they use the term secondary action, so you need to interpret the action in context with 
what they are doing in the Camtasia capture. 
 
 
(SIO) Slow-In Slow-Out (ease-in/out): this is any action that indicates that the animator is 
manipulating the interpolation coming into and/or out of key-frames. This usually occurs in 
the graph editor.  
 
(SOL) Solid Drawing: an unusual one to translate into 3D, but it refers to the structure of the 
character’s pose: their line of action, line of balance and avoidance of twinning. Essentially  
it’s about draftsmanship of the poses. As the animator is creating a pose, they could be 
thinking about adhering to the solid drawing principle. They may arc-rotate around the 
viewport to take a look at the character from all angles, and they may draw directly on a pre-
render in the F-check window to help visualize the line of action. Similarly, they may draw an 
imaginary line with the mouse cursor up and down through the centre of the character to try to 
visualize the line. This attention to solid drawing may often occur as the animator is refining a 
pose.  
 
(SQS) Squash and Stretch: this principle refers to the deforming of a character, squashing it 
down and/or stretching it up as it is performing a movement. Look for instances of this 
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especially coming out of a large or fast movement such as a jump. They might also stretch the 
character in the middle of the movement. Use of the Scale tool is often an indicator that this 
principle is being used, or use of the Stretchy property in Max’s bones tools. On other 
occasions, especially where a rig is complex and deformation of the mesh is difficult, the 
animator may simulate stretch and squash by exaggerating the anticipation and follow-
through actions. 
 
(STA) Staging: this is closely related to solid drawing and acting. It refers to how the 
character is placed or is seen in the frame. For example, if the animator verbalizes that they 
are considering silhouettes of the character, or how the character is situated in the camera 
frame, then this is staging. It’s the presentation of an idea so that it is clear to the audience. 
 
(STO) Story: this is probably almost impossible to see applied in the viewport, as it relates to 
the construction of the story that is being animated. Probably you would need to rely on any 
verbalizations by the animator for this one. If they are making references to the story as they 
animate, then you could code (STO). Essentially this process encourages the development of 
stories that are compelling, and scenes that advance the story and are not gratuitous or trite. 
Some animators believe that each key pose tells a story, so listen out for that intention  being 
verbalised during pose-to-pose actions. 
 
(TIM) Timing: when animators are relocating keys on the timeline or in the curve editor, or 
adjusting curves in the curve editor then they are working on the timing.  If the animator has 
scrubbed the timeline, then it is assumed that they’ve engaged the principle of timing. Don’t 
bother inserting the (TIM) code on these occasions. Instead, when adding up the totals of tool 
and principle usage on the animator’s summary sheet, just add the number of times that the 
(SCR) was coded, and add that to the number of (TIM) codes.  
 
 
TERMINOLOGY/JARGON 
Here is a list of ‘jargon’ words that animators may use and the principle/s that these terms 
may be referring to: 
 
Floaty  - Timing, Anticipation, Slow in/Out, Follow-through 
Slow - Timing 
Fast - Timing 
Ugly, mongy - Appeal 
Line - solid drawing 
Balance - solid drawing 
Ease - Slow-in/Slow-out 
Settle - Slow-in/Slow-out 
Flow - Timing 
Drag – Follow-through 
Form – Solid Drawing 
Snappy – Timing 
Believable – Acting, Staging 
Heavy – Timing, Anticipation, Follow-Through, Slow-in/out 
Offset – avoiding ‘twinning’ requires you to offset the position of appendages 
Light – Timing, Anticipation, Follow-Through, Slow-in/out 
Force - Timing, Anticipation, Follow-Through, Slow-in/out 
Clear – Staging 
Sticky – Timing, Anticipation, Follow-Through, Slow-in/out 
Jerky - Timing, Anticipation, Follow-Through, Slow-in/out 
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TRADITIONAL 
TWELVE 
PRINCIPLES

PRIMARY TOOLS 
corresponding prin

SECONDARY TOOLS 
to apply the correspond

(tools which would readily allow the animator to apply the 
ciple) 

(tools which could in some instances be used 
ing principle)

Anticipation
Motion Capture,  Bend, Stretch etc. modifiers,  Move Tool,  Rotate Tool, 
Scale Tool

Morph targets/blend shapes, Lattices, clusters, soft-mod, influence 
objects, Curve Editor Key editing (Move, Insert, Add, Delete Key), 
Tangent types/handles, Timeline Key editing functions (Auto Key, 
Delete Key, Duplicate Key, Move Key, Set Key), Channel 

Appeal
Motion Capture,  Auto Key, Delete Key, Duplicate Key, Move Key, Set Key, 
Channel Keying, Move Tool, Manipulator, Rotate Tool, Scale Tool

Morph targets/blend shapes, Lattices, clusters, soft-mod, influence 
objects, Bend, Stretch etc. modifiers, Curve Editor Key editing (Move, 
Insert, Add, Delete Key), Timeline Key editing functions (Auto Key, 
Delete Key, Duplicate Key, Move Key, Set Key), C

Arcs
trajectory/motion trail,  Motion Capture,  Breakdowns, Move Tool, Rotate 
Tool

ghosting, Path Animation/Anim Sweep, Curve Editor Key editing 
(Move, Insert, Add, Delete Key), Timeline Key editing functions (Auto 
Key, Delete Key, Duplicate Key, Move Key, Set Key)

Exaggeration
Motion Capture, Morph Targets/Blend Shapes, Lattices, Clusters, Soft Mod, 
Influence Objects, Bend, Stretch etc. modifiers, Move Tool, Scale Tool, 

Bone Tools, Set Driven Key, Parameter Wiring, Scripts/Expressions, 
Noise/Audio controllers, Breakdowns, Curve Editor Key editing 
(Move, Insert, Add, Delete Key), Timeline Key editing functions (Auto 
Key, Delete Key, Duplicate Key, Move Key, Set Key), Chan

Follow-
through & 
Overlap

Motion Capture, jiggle/flex, Lattices, Clusters, Soft Mod, Influence Objects, 
Bend, Stretch etc. modifiers, Tangent types/handles, Move Tool, Rotate 
Tool, Scale Tool

Set Driven Key, Parameter Wiring, Scripts/Expressions, Curve Editor 
Key editing (Move, Insert, Add, Delete Key), Timeline Key editing 
functions (Auto Key, Delete Key, Duplicate Key, Move Key, Set Key), 
Channel Keying, Manipulator

Pose-to-
pose/straight-
ahead

Motion Capture, Trax Editor, constraints, Morph Targets/Blend Shapes, Set 
Driven Key, Parameter Wiring, Scripts/Expressions, Noise/Audio controllers, 
Breakdowns, Curve Editor Key editing (Move, Insert, Add, Delete Key), Key 
Info controls, cycles, Timeline

Path Animation/Anim Sweep, Bake Keys, Lattices, clusters, soft-mod, 
influence objects, Bend, Stretch etc. modifiers, viewport coords, play 
button, Scrub timeline, Playblast/Make Preview, F-Check/RAM 
Player, 

PRINCIPLES AND THE TOOLS WHICH WILL APPLY THEM
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Appendix IV 
 

TRADITIONAL 
TWELVE 
PRINCIPLES 

PRIMARY TOOLS (tools which would readily allow the animator to 
apply the corresponding principle)  

SECONDARY TOOLS (tools which could in some instances be used to 
apply the corresponding principle) 

Secondary 
Animation Motion Capture, Move Tool, Rotate Tool 

Morph targets/Blend Shapes, jiggle/Flex, lattices, clusters, soft-mod, 
influence objects, Bend & Stretch etc. modifiers, Set Driven Key, Curve 
Editor Key editing (Move, Insert, Add, Delete Key), Timeline Key editing 
functions (Auto Key, Delete Key, Duplicate Key, Move Key, Set Key), 
Channel Keying, Scale tool 

Slow-in/Slow-out 
Motion Capture, tangent types/handles, Move Tool, Rotate Tool, 
Scale Tool,  

ghosting, Morph Targets/Blend Shapes, Lattices, clusters, soft-mod, 
influence objects, Bend, Stretch etc. modifiers, Breakdowns, Curve Editor 
Key editing (Move, Insert, Add, Delete Key), Timeline Key editing 
functions (Auto Key, Delete Key, Duplicate Key, Move Key, Set Key), 
Channel Keying 

Solid Drawing 
Motion Capture, Arc Rotate/Tumble, Move Tool, Rotate Tool, Pivot 
Point Editing 

Morph Targets/Blend Shapes, Breakdowns, Curve Editor Key editing 
(Move, Insert, Add, Delete Key), Timeline Key editing functions (Auto 
Key, Delete Key, Duplicate Key, Move Key, Set Key), Scrub Timeline, 
Make Preview, Channel Keying, F-Check/RAM Player, Manipulator, 
Scale Tool 

Squash and 
Stretch 

Bone Tools, Lattices, clusters, soft-mod, influence objects, 
Bend/Stretch etc modifiers, Scale Tool 

Morph Targets/Blend Shapes, Jiggle/Flex, Set Driven Key, Parameter 
Wiring, Scripts/Expressions, Noise/Audio Controllers, Curve Editor Key 
editing (Move, Insert, Add, Delete Key), Timeline Key editing functions 
(Auto Key, Delete Key, Duplicate Key, Move Key, Set Key), Channel 
Keying, Move Tool 

Staging Motion Capture,  

Pan, Zoom, Arc Rotate/Tumble, Display Panel, viewport menus, 
quad/spacebar menu, Hide/Unhide, Layers, Make Preview/Playblast, 
Move Tool, Rotate Tool, Scale Tool,  

Timing 

frame rate heads-up display, Motion Capture, Trax Editor,  Set 
Driven Key, Parameter Wiring, Scripts/Expressions, Noise & Audio 
Controllers, Breakdowns, Curve Editor Key editing (Move, Insert, 
Add, Delete Key), Tangent types/handles, Key Info controls, 
Cycles, Timeline Key editing functions (Auto Key, Delete Key, 
Duplicate Key, Move Key, Set Key), Resize Timeline, Channel 
Keying, Range bars, Timebase settings (eg. frame rate), Move 
Tool, Manipulator, Rotate tool, Scale Tool, 

ghosting, Path Animation/Anim Sweep, Bake Keys, Morph Targets/Blend 
Shapes, Play Button, Scrub timeline, Make Preview/Playblast, F-
Check/RAM Player,  
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THE FOUR 
SUPPLEMENTARY 
'PRINCIPLES' 

PRIMARY TOOLS (tools which would readily allow the animator to 
apply the corresponding principle)  

SECONDARY TOOLS (tools which could in some instances be used to 
apply the corresponding principle) 

Acting and 
Emotions Motion Capture,  

Morph Targets/Blend Shapes, Lattices, clusters, soft-mod, influence 
objects, Bend & Stretch etc. modifiers, Curve Editor Key editing (Move, 
Insert, Add, Delete Key), Timeline Key editing functions (Auto Key, 
Delete Key, Duplicate Key, Move Key, Set Key), Channel Keying, Move 
Tool, Manipulator, Rotate Tool, Scale Tool,  

Character 
Development Motion Capture,  

Morph Targets/Blend Shapes, Lattices, clusters, soft-mod, influence 
objects, Bend & Stretch etc. modifiers, Curve Editor Key editing (Move, 
Insert, Add, Delete Key), Timeline Key editing functions (Auto Key, 
Delete Key, Duplicate Key, Move Key, Set Key), Channel Keying, Move 
Tool, Manipulator, Rotate Tool, Scale Tool,  

Expression & 
Dialogue Morph Targets/Blend Shapes, Rotate Tool 

Lattices, clusters, soft-mod, influence objects, Bend & Stretch etc. 
modifiers, Set Driven Key, Scripts/Expressions, Breakdowns, Move Tool, 
Scale Tool 

Story thumbnails, storyboards, scripts, dialogue track 
Transform tools and morph targets (as they are used to create 'story-
telling' poses during the pose-to-pose process) 

   

PROPOSED 
ADDITIONAL 
PRINCIPLE     

Refinement of 
poses 

Morph Targets/Blend Shapes, Timeline Key editing functions (Auto 
Key, Delete Key, Duplicate Key, Move Key, Set Key), Channel 
keying, Range bars, Move Tool, Manipulator, Rotate Tool, Scale 
tool,  

Lattices, clusters, soft-mod, influence objects, Bend & Stretch etc. 
modifiers, Arc Rotate/Tumble, Play button, Scrub timeline, Make 
Preview/Playblast, F-Check/RAM Player, 
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Appendix VI: Recommendations for structure and content of a thirteen-week 3D 
animation course 
 
The recommended content as outlined below has been created specifically to address 
requirements for the Bachelor of Animation programme at Queensland College of Art, 
Griffith University. As such, it assumes a thirteen-week semester, and 3-hour class length. It 
expects that students participating in this course have undertaken prior training in 2D 
animation and are fully versant with the traditional animation principles. It also expects that 
students will undertake related core subjects such as cinematography and scriptwriting which 
are included in the degree programme. It does not require students to be familiar with the 3D 
animation software being used. The animation course content is not software-specific, so it 
can be utilised no matter what 3D animation software is available for training. It is 
recommended that each week’s class is supplemented with comprehensive documentation to 
support the concepts and tools presented. This documentation should take the form of texts, 
illustrations, and video examples that students have access to whenever they require it. Video 
material can be easily created using screen-capture software such as Techsmith’s Camtasia 
Studio®. It should also be noted that the animation principles stated in this document refer to 
the principles and processes shown in the ‘3D Animation Principles’ list in the Appendix. 
 
Assessments 
At least two assessments are recommended. The two suggested assessments shown below 
provide a means for the students to demonstrate their ability to apply most of the concepts and 
skills presented to them during the course. 
 
Assessment 1: Animate a short scene with a bipedal character. Include a script to explain the 
story that is taking place. The pose-to-pose method is to be used, and the scene must contain 
at least 10 key poses. Either a realistic or ‘cartoony’ style can be used, but the method used 
must be stipulated in the script. Consideration must be given to Staging and Cinematography 
– a camera must be created and placed appropriately to frame the shot and to render the final 
output.   
 
Assessment 2: Animate a lip-sync scene with a 3D character (character with morph target 
facial set-up will be supplied). Write and record a short piece of dialogue (minimum of 10 
seconds) to animate to. Full body animation is required—facial expressions, lip-sync, head 
tilt, arms, body etc. It is important for students to understand how to animate dialogue in 
concert with the animation of the rest of the body. Consideration must be given to issues of 
Staging, and a camera must be created and placed appropriately to frame the shot and to 
render the final output.  
 
 
CONTENT: 
 
WEEK1 
Introduction to 3D software:  

• What it’s used for, who uses it, where it’s used, why, short history. 
• Differences and similarities between the major CG software packages. 
• Explanation of 3D concepts – XYZ (Cartesian) space, meshes, interpolation of keys.  
• viewing the scene through a virtual camera, options and methods of animating 

cameras, rendering.  
 
Software interface:  

• Overview of the interface, location of the animation menus.  
• Introduction to the commonly-used animation tools: navigation, selection and 

transformation (move, rotate, scale), and timeline controls.  
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• Developing efficient work practices: accessing and using the help menu, keyboard 
shortcuts, setting scene preferences, fast tool access with right-click/spacebar pop-up 
menus.  

• Introduction to function curves. 
 
Suggested exercises week 1: 
Bouncing ball exercise.  This exercise provides an opportunity to apply the concepts and 
topics discussed in the lesson. 

• Set appropriate scene preferences and create a primitive mesh object.   
• View object in different viewports and modes (making use of viewport menus and 

pop-up menus).  
• Use navigation tools to view different areas of the object.  
• Select and transform the object using transform tools and selection modes. 
• Set keys on the object, using the timeline to edit keys, ‘scrub’ the timeline, and play 

back the animation. 
• Generate quick renders to preview animation at correct speed. Use heads-up display 

(if available) to reveal the frame rate of playback. 
• View the curves in the curve editor and see how the shape of the curve affects the 

motion of the animation. 
 
 
WEEK2 
(Note that the rigging topic covered in this lesson is only necessary for students who have not 
undergone previous training in modelling and rigging) 
 
Methods for animating and deforming 3D characters: 

• Overview of tools that can be used to deform and animate meshes, including FFD 
boxes, bones, morphers.  

• Choosing the right type of deformer for the job – locating the deformers available in 
the software, creating and animating simple deformers (eg. FFD boxes, stretch 
modifier) and bones.     

 
Introduction to rigging controls: 

• Common types of rig controls for posing and animating: Skeletal hierarchy, 
understanding FK and IK: choosing the right one. 

• Controlling and setting keys on FK and IK: relevant timeline pop-up menus and other 
panels for setting keys on FK and IK. Disabling IK and using ‘IK for FK’.  

• Other IK concepts - IK manipulators (solver plane targets, swivel angle handles etc). 
Working within limitations – danger of ‘flipping’ IK chains, linear interpolation that 
requires ‘forcing’ of arcs of motion.  

• Use of skin pose mode to restore initial transform values on the rig. 
• Tools for stretching bones. 
• Viewport co-ordinates and their importance in animation: local, world, gimbal etc., 

which to use under what circumstances and how these choices affect the transforms 
and the function curves.  

• Relocating pivot points: when and how to do this. 
 
Suggested exercises week 2: 

• Create a primitive object, use deformers (FFD boxes, squash, bend etc.) to deform 
mesh. Set keys on the deformations. 

• Create a primitive object (cylinder) place a chain of bones inside it, attach the mesh to 
the bones using skin/binding options in the software, edit skin weights. 

 146



Appendix VI 

• Examine a fully-rigged bipedal character (supplied by lecturer).  Use IK and FK to 
move and rotate relevant controls and bones arm on the character. Examine and apply 
other rigging controls and settings (manipulators, IK for FK etc.) as discussed in the 
lecture. 

 
WEEK 3 
Overview of the 3D-specific animation principles and their importance in animating 
characters in 3D:  

• Introduction to straight-ahead and pose-to-pose animation methods in 3D. 
• Preparing to animate with pose-to-pose: importance of pre-viz, pre-viz techniques 

(thumbnails, video reference, storyboards, animatics, loading reference images into 
viewports). Loading still and moving images into the software and displaying in the 
viewports and on ‘billboards’. 

• Setting up a ‘shot camera’. 
• Creating strong poses in 3D: the importance of staging and cinematography, solid 

posing and drawing, exaggeration, appeal, acting, and character development and 
story when posing a character. 

• Checking silhouettes with black and white renders – viewing just the alpha channel 
and/or applying matt black textures to the character. 

• Checking the line of action on a 3D character (i.e. draw with the mouse in Maya®’s 
F-check window, use shape tools to draw a curve over the character). 

• Generating a ‘pose test’ : use of ‘stepped’ tangents for this purpose.  
• Adjusting timing of the key poses in the curve editor.  

 
It is recommended that students begin preparation (outside of class time) for assessment item 
one.  
 
Suggested exercises week 3: 

• Use a storyboard and sketch a number of rough poses to represent the key poses of a 
short dialogue scene (no more than 6 or 7 poses). Start with a strong line of action 
and aim to contrast the line of action of each successive pose.  Pay attention to the 
need to create easy-to-read silhouettes and to avoid twinning. Consider the guidelines 
for staging characters when situating characters in the storyboard frame.  

• Use completed storyboard as a guide to reproducing the same poses on a rigged 
character in 3D software. Load scanned storyboard images into the scene if 
necessary.  

• Set up a shot camera and lock it off. 
• Perform single-frame renders of shot-cam view and test silhouettes by viewing 

renders’ alpha channel. 
• Generate a pose-test of the animation. 

 
WEEK 4 
Continue pose-to-pose character animation and examination of curve editor: 
 

• Comprehensive examination of tangent types and the interpolation process.  
• Interpolation as ‘in-betweening’: the importance of refining the interpolation to 

address arcs, slow-in/slow-out, and timing.  
• Use of trajectory display, ghosting and curve editor to view and edit interpolation.  
• Timing issues: working with phrasing and spacing to support appeal, acting and 

character development and story. Manipulating timing to achieve ‘snappy’ 
movement. 

 
 
Suggested exercises week 4: 
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• Use previous week’s pose test scene and change function curves’ tangents from to 
default (flat) tangents. Examine the resulting interpolation: the need to duplicate 
keyframes to ‘hold’ poses for desired length of time will become apparent. Rectify by 
duplicating poses. Activate trajectory display and ghosting to view interpolation. 

• Utilise a bouncing ball exercise as an example to test and compare a ball bounce 
animation using the different tangent types. Turn on ghosting and trajectory displays. 
Edit the path of motion with the curve editor and with the Trajectory path directly in 
the viewport (if available in software—Maya® does not support editing of trajectory 
display). Set breakdown keys where required to force interpolation through required 
path of motion. Shift keys and adjust curves to generate variation in the phrasing. 

 
 
WEEK 5 
Refinement process: improving the animation (using previous week’s pose-test scene): 
 

• Processes and principles involved in this step: anticipation, follow-through and 
overlap, squash and stretch. Recognise the importance of these principles to combat 
‘floatiness’. Consider mass and real-world physics when applying these principles 

• Applying anticipation, follow-through and overlap and moving holds in the viewport 
and directly on function curves.  

• Locating opportunities to apply secondary animation 
• Options for applying squash and stretch according to technical/software limitations: 

exaggeration of anticipation and follow-through, deformers, stretchy bones. 
• Checking for errors and fixing errors: lock down feet where necessary with stepped 

tangents or additional keys. Make sure that the character’s mesh is not intersecting 
with or floating above other scene objects that it needs to make contact with.   

 
 
Suggested exercises week 5: 

• Complete an exercise with supplied bipedal character which requires the character to 
push a heavy crate.  

• Continue using previous week’s pose test scene, applying anticipation and follow-
through using both the timeline and the curve editor to compare the two methods. Use 
the curve editor to introduce moving holds for the held poses. Apply the other 
principles and concepts. Refine all aspects of the animation as discussed in week five. 
Students need to complete this. exercise in time for the following week’s lesson. This 
exercise is designed to practice the skills necessary to complete assignment 1, which 
is due in week eight. 

 
WEEK 6 
The results of students’ work from the previous week’s exercise will be viewed and critiqued 
in class. The aim is to involve all the students in a discussion of their peer’s animation and 
offer feedback and suggestions so that all can benefit from each other’s mistakes and 
successes.  The remainder of the lesson is allocated to students wishing to receive additional 
assistance with the previous exercise. It is an opportunity for students to receive one-on-one 
help to troubleshoot areas that they are experiencing difficulty with. 
 
 
WEEK 7 
Introduction to animating dialogue and facial expressions: 
 

• Overview and comparison of facial animation techniques: bones, morph targets, 
replacement animation. 

• Morph target training: construction and animation of targets. 
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• Discussion of the animation principles and how they inform the lip-sync process:  
o Creation of emotion and realistic movement in the face – examination of 

human facial muscles, facial expressions, eye movements and blinks.  
o Tips and tricks for animation of the face, differences between facial and eye 

muscle movements and body movements.  
o Importance of including asymmetry in facial expression, use of head-tilts.  

• Staging issues for facial animation. Setting up a dedicated camera to keep face in 
view. 

• How the animation principles inform the facial animation process: which principles 
are important for facial expression and how they can be applied. 

 
It is recommended that students commence preparatory work on assignment 2. 
 
Suggested exercises week 7: 

• Examine a completed morph target facial set-up (supplied by lecturer). Create one or 
two morph target heads and load them onto base head. 

  
• Animate the supplied morph targets: face must be posed into a number of key poses 

displaying different emotional states. The timing and interpolation of these poses is to 
be refined according to the tips and information given in the lecture. The goal is to 
create life-like expressions and interpolation.  

 
WEEK 8 
Lip-sync animation:  

• Using morph targets for lip-sync.  
• Discussion of appeal, acting and character development principle and how they 

inform the lip-sync process. 
• Overview of phoneme and visime system of animating lip-sync. 
• Importing a dialogue track to the software, displaying and listening to the audio in the 

timeline.  
• Animating a dialogue track: tips and techniques. Incorporation of body animation.  

 
Suggested exercises week 8: 
Examine dialogue morph targets on supplied character 
Animation of a short section of dialogue on a supplied character. Appropriate facial 
expressions are added after dialogue animation is complete.  
 
WEEK 9 
Animating multiple characters: 

• Staging, appeal, acting and character development considerations for the animation of 
more than one character – interacting, body language etc. Camera positions and 
movements – how these can be used to best effect for multiple characters to propel 
story, communicate with audience, portray emotional states etc. 

• Importing and placing characters into a scene (including referencing characters and 
objects).  

 
Suggested exercises week 9: 

• Animation of two characters interacting. A short script or narrative is to be supplied 
for this purpose. Models and any necessary scene props will also be supplied. This 
exercise provides the student with the opportunity to apply the concepts presented in 
the lecture. The completed exercises will be played and discussed in class—
effectiveness of staging, posture, body language will be examined.   
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WEEK 10 
Additional animation tools part 1: 

• Constraints: overview of the purpose of constraints. Choosing the right type of 
constraint. Creation and animation of the most commonly-used constraints.  

• Jiggle/flex: applying and controlling these tools. Overview of alternative techniques: 
cloth, bones, dynamics. 

 
Suggested exercises week 10: 

• Create and animate a constraint to control character eye direction (i.e. orient 
constraint, look-at constraint). 

• Create and animate a suitable constraint to control a ball being juggled by a character 
(i.e. position constraint, parent constraint). 

• Apply and animate jiggle/flex to a supplied character. 
 
WEEK 11 
Additional animation tools part 2. Tools used in this lesson are software-dependent— the 
following examples are from Maya® and 3DS Max®, but similar tools exist in other 3D 
packages. 
 
Tools to automate animation tasks:  

• Custom attributes, parameter wiring/set driven key. 
• Overview of scripting/MEL script: what it is, using simple scripts for automating 

tasks and supplying useful additions to the interface.  
 
Suggested exercises week 11: 

• Use set driven key or similar to drive animation of an object via a custom attribute: 
e.g. finger curl custom attribute slider to trigger rotation of finger bones on a 
character.   

• Create simple expressions to perform a similar task. 
• Use set driven key or similar to drive animation of an object from an attribute of 

another object: e.g. making the wheels on a car turn when the car moves forward.  
 
WEEK 12 
Students are required to work on their final assignment during class in order to obtain 
feedback and hands-on assistance from the lecturer. 
 
 
WEEK 13 
Final assignment due.  
Animation cycles:  

• Creation of cycles in animation: when they are useful, how they are created and 
controlled.  

• Issues with cycles: moving a cycling character through space (sliding feet etc.), 
baking keys, editing cycles, avoiding repetition. Use of cycling tools (e.g. Maya® 
trax editor), storing, assembling, editing animation tracks. 

 
Suggested exercises week 13: 

• Create a simple animation for cycling: e.g. assemble a ‘bird’ from parametric objects 
and use cycling to flap its wings. Use available software tools and utilities to store the 
animation and apply to other objects.   

• Examine a completed bipedal walk cycle and apply solutions to moving the character 
forward through space. 

 150



Appendix VII 

Appendix VII: Interview transcripts 

 

The following transcripts are of interviews which have been quoted in the main text. 

 

IAN LACEY INTERVIEW OCTOBER 2004. CONDUCTED AT OSKA SOFTWARE, 
NORMAN PARK. LOUISE HARVEY AND KELVIN BAKER WERE PRESENT 
Consent to use interview obtained from I. Lacey by email 13 February 2006 

 
*Louise 
About the reference material that you’re using; thumbnails, stopwatch, video, do you do all 
those things? 
*Ian 
Yep, I even did a sketch, a set of sketches that you can keep. 
**Ian shuffles around on his desk, looking for something. 
 
*Louise 
Ok, so you’ve got your major poses and shots in there. 
*Ian 
yeh. We’ve got a photocopier down there, you can get a copy of that if you want. 
*Louise 
That’d be lovely. So you’re watching that as you’re working. 
*Ian 
Yeh, um, ah, you need.. what you can do while you’re doing this is the only thing 3D can’t do 
yet, and that is, a quick system trial and error. You know, go, maybe it goes like that, oh no 
no  no, maybe like that, oh, oh there it is, like that, you know. To do that in 3D would take 
you half an hour for one per.   
*Louise 
Yeh 
*Ian 
and that’s, that’s the, that would be my stint on the fundamental flaw with most cheap 3D 
animation, is that I can see they’ve made up each pose up in the computer as they’ve gone 
along and they’ve just accepted the first pose that they’ve made. Ok, and what you end up 
with is weak, weak animation, where each moment isn’t milked for all that it’s worth. 
*Louise 
Yes 
*Ian 
So that’s why, as far as I know is why the likes of Pixar and that insist or prefer, say they 
prefer, people with a traditional background, because they know they’ll get them to sit down 
with a piece of paper and just explore their options for half an hour and that what they’ll 
achieve in that time will a). save a lot of time with the animation, because they’ll have a clear 
idea of what they want to achieve, and b).ensure that each moment in the scene is milked, 
from a pose point of view. 
*Louise 
So, in that sense you’re definitely working from pose to pose. A lot of, well not a lot of, but 
some animators do try to do straight ahead. You wouldn’t even consider it? 
*Ian 
Um, well, maybe for a float, or something like that you know. But they’re a pretty unique 
thing to us as a studio. And as acting I’d definitely listen to the soundtrack and just listen for 
those for those hooks, um, those um um, something I’ve ripped off from the Disney making 
of things, when you’re listening to um, or to get a good or great sound recording, you’re after 
the 4 P’s: Pitch, Pausing, Pacing and Performance. So you’re listening for that change in pitch 
or that hesitant pause, or that variation in pacing that allows, opens up a journey to your 
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character, you know. So you’re looking for those things, and then, um, then you’re still at this 
stage of considering all sorts of technical things like, the progression of your line of action 
through the scene, um, you know. Our general policy here and what I enforce on these guys is 
that every single pose in a scene should have a line of action that tells you two things about 
the character; their energy, what they’re doing with their energy and their attitude. And then 
you think about that through time, how it’s going to evolve, you know. You know all of those 
sorts of things get lost I think. That was the sort of thing I feared with worst you know, when 
moving into 3D. 
*Louise 
I noticed you’d mentioned to changing the impact to in your ……4.36……. Capture, so 
you’re pushing the poses to get that line. 
*Ian 
Yeh, and I mean obviously you don’t want to end up with a schizophrenic character. You’ve 
got to listen to the track and look, look for your moment you know, in there, you build up to  
that, or show the repercussions of that you know. So, um, you don’t just go nuts. You need to 
think about what’s happening, especially um, not so much here, where we all do little 
individual snippets that are all stuck together in a product. But if you’re in film, you know, 
sometimes animators are seen before the view of the arts 5.17, and will be afterwards, so you 
need to consider, you know, what everyone else is doing. 
*Louise 
Yeh. Keep it consistent. 
*Ian 
But you’re after that moment that sort of connects emotionally with the audience. 
*Louise 
I don’t know if you’re aware if you’re doing it or not, but I noticed, often when you were 
working, you had the cursor and you used to be drawing an imaginary line with the cursor 
through the curve, which I thought was quite telling of your 2D background. 
*Ian 
Yeh. I’ve often dreamt of a line of action tool. I don’t know if anyone thought of it in 3D, or 
you can.. you have a line that runs through the character and you can animate that first and ah, 
I guess you’d have to assign values to different parts of the rig and they would empathise with 
that line, and then you could use that as your basic structure, sort of thing. 
*Louise 
Hmmm 
*Ian 
But I don’t know how practical that is from a technical point of view, bit different from how it 
works now. 
*Louise 
Um, so you act out the movements yourself before you start a shot. 
*Ian 
Ah, usually. I’ve been doing a lot of ah, you know over the last year, a lot of formulaic sexy 
girl stuff, which I’m pretty cynical about. So, you know, I tend to just… I know that, you 
know girls..., I know what Mark wants. That’s been the secret to my success here, not that 
I’m, in my opinion, that I’m a better animator than anyone else, I just put my finger on what 
Mark wants to sell the product and I know that movement like this, ah you know, equals sexy 
as far as Mark is concerned and I just go donk donk donk donk sometimes, so I’m guilty of 
that, but I shouldn’t do that. You know, and definitely with this character, who might never 
happen as we hoped now, um, he was meant to be our own, or my indulgence, or an 
indulgence for the animators after doing you know about a year straight of nothing but sexy 
girls prancing around, and ah, it hasn’t been like that at all, getting back to the you know, 
acting it out, and there’s also these video things which we’ve been doing to and ah milking it. 
We made  another significant difference with Jack. I don’t know how relevant it is, the data 
7.45, is that I got to make the morph targets for him. Darren showed me how to make the 
morph targets and then I drew up a whole bunch of extreme facial expressions and sort of 
recreated them ...  he kept the construction of the main head section quite simple and ah, 
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we’re finding it a lot better, a lot more expressions and you know, not… you know… you 
explain to a tech guy what you want the face to do, this expression or that expression, and 
then they go off and bring back their interpretation of that, um, so, and it’ll often when you… 
it’ll  just look like they don’t show… obviously you’re not checking them in context or we’re 
not, and we’ve got to get on with it. (I’m sure in big studios they have heaps of time to play 
with things and then say change that), but um, they glide it up and down in front of you and 
you go, yes that’s a smile, I can see that that’s a smile and that it works. Then when you’re 
using it in context that you envisaged, it’s not quite what you wanted and things like that. 
*Louise 
That can be a bit limiting for you. 
*Ian 
Yeh definitely.  
*Louise 
You, as the artist, are given these tools that may not be able to get you the creative things you 
want to achieve. 
*Ian 
Yeh. As soon as I did that, as soon as I figured out that it was actually quite simple if you 
keep the model simple and make the morph targets …9.22..  ,well, everyone’s gonna know 
how to do this now, because there might be a moment in the scene where there just isn’t the 
morph target that you need you know, and you can go off and make one. As long as you 
know, your director and whatever are checking in with what you’re doing, and you’ve got the 
time to do it, I think it gives you a far better product and opens up a lot more possibilities. 
*Louise 
Sure. So, how important do you see the traditional animation principles as being in the 
production of your work on a scale of 1 to 10, where 10 is vital to have it happen. 
 *Ian 
Oh, I’ll be wondering what you mean exactly by traditional animation principles. 
*Louise 
Ok, well, things like stretch and squash, anticipation, the basic principles you would have 
learned as a 2D animator. 
*Ian 
Right. 
*Louise 
In producing for 3D work, do you think that it’s vital that you have those skills? 
*Ian 
I think that those skills are vital, yes. But I don’t necessarily agree that they’re traditional 
skills. I think they’re animation skills, and um, you can see by this that you don’t need to be a 
great artist to do this. It helps if you’ve wasted a significant portion of your childhood 
scribbling, just because you don’t hesitate, and um, being confident enough to put something 
really rough down on paper and then show your friends is also something like a …. I guess 
what I’m saying is I’d want to clarify between animation skills and illustration skills, you 
know traditionally when I’ve had to teach a few people here and ah, usually I get guys who 
have been really good illustrators and done well at art in school and I’ve spent a lot of time 
telling them to stop illustrating and think/worry about movement and weight and stretch and 
squash and all these things first, because you can’t be good at this and think about ten things 
at once. You know, if you go to your classic animators, your Disney 9 old men, Richard 
Williams, the Warner Bros. guys, anyone, they’ll tell you, think about one thing at a time. 
There’s a great story Richard Williams tells where he’s watching Garth Abbot12.03 one of 
the great classic guys there, and the animators there standing looking over his shoulder and he 
says, ‘oh do you ever listen to music or something while you’re animating and he screams at 
him what are you.. I can’t think about two things at once’, you know. We don’t get that 
luxury here, it’s not often I’m sitting here with my headphones on to escape the noise. 
 
Could be a male/female thing 12.29 
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We’ve had situations in the past where we could have got offices or cubicles maybe, but ah 
we also have to… we write everything that we animate and there’s not a lot of time budgeted 
for that, so there needs to be jokes being tossed around and ideas, and people just scribbling 
things down all the time because we can’t stop production for two months and worry about 
writing. It needs to happen at the same time as we’re getting ready with our animation. But 
that’s probably not ideal. Um, Sadie is the only animator I’ve ever taught who gets out of 
about 10, who I haven’t had to strip away their illustration skills and say to this level of detail 
is how I want them to animate on a page initially. Now, I don’t think you asked Heidi about 
the, ah you had a different name for it, I call it shorthand version of the character with the 
cropped hair..    
*Louise 
says name of character?14.07 
*Ian 
Yeh. …me trying to push that same quality into the 3D animation and the 2Danimation by 
saying don’t worry about how pretty it’s going to look, you know how the texture’s gonna 
look, or what.. or even you know something I have to fight against with the tech guys is you 
can’t bend the model that way ‘cos it’s not going to work you know. I’m like, well, I’m gonna 
bend the model that way and you’re gonna find a way to make it work but.. that’s good 
animation. Just depreeven14.41 of that concern of illustrative quality. 
*Louise 
I should mention, just on tape, that the piece of paper that Ian was holding up has a bunch of 
thumbnail drawings on, sketches of poses. They’re very rough, there’s no detail in the faces, 
etc. Um, can you isolate any one animation principle that you think is more important than the 
others in terms of the 3D animation that you’re doing. 
*Ian 
In terms of all animation: Line of action. 
*Louise 
Yeh, okay. 
*Ian 
which I’m stealing from a guy I worked with at Disney when I was just inbetweening and he 
was toying with animation. He was a friend of mine who was animation addicted and said to 
me one day, he looked at what I was doing and he said ‘Ian, every drawing you ever do ever 
should have a line of action. It’s the first thing you should think about.’ I could prattle on and 
divide the line of action up into lots of different minor things. I think it’s a, maybe a bit of a 
cop-out because it encompasses a lot of other things other than the line of action. 
*Louise 
That’s fine. Do you think that the 3D software provides you with adequate tools to employ 
animation principles? 
*Ian 
Yeh, but implic (intelligible) 16.05. Not as simply as drawing, that’s all, and that’s why. 
*Louise 
Can you tell us about any educational background you’ve had in animation. 
*Ian 
Ah, 2 years of TAFE and 6 months at uni. 
*Louise 
Um, TAFE, that was up here was it, in Brisbane? 
*Ian 
Yep, 1 year at Bayside. 
*Louise 
Mmm 
*Ian 
And 1 year at South Bank TAFE. 
 
 
*Louise 
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And you mentioned that you were at uni for 6 months. 
*Ian 
Yeh, I just found I was learning the same stuff that I’d learnt at TAFE. 
*Louise 
Was that QCA? 
*Ian  
Yeh. So I applied to Disney and ran away. 
*Louise 
Do you pursue any further training in animation or related activities like life drawing? 
*Ian 
Ah, at times we’ve ran life drawing classes here as part of work… 3 hours on a Friday 
afternoon. Umm, outside of work, no, not apart from that. 
*Louise 
Have you ever had any acting training? 
*Ian 
No. But I really wish I had. You know, if I had the time I would. 
*Louise 
You’ve been to the Ed Hooks workshop too haven’t you? 
*Ian 
Yeh, yeh. I have… there have been guest lecturers at Disney while I was there and mime 
artists and stuff like that.  
*Louise 
So, on a scale of 1 to 10 how important do you think acting is in the production of your work? 
*Ian 
Ten 
*Louise 
Okay. And just a brief work history Ian, besides animation. 
*Ian 
Just two places, ah, do you want to know levels? 
*Louise 
Not necessarily, no. 
*Ian 
I was at Disney for four years. 
*Louise 
Aha. 
*Ian 
And I’ve been here… 
*Louise 
You went through their training 
*Ian 
Yeh, inbetweener. I sort of got waylaid into management then did something 19;11 in effects 
animation before I left. But no character animation. I just walked in here and looked like I did 
Disney 19;20… Mark just assumed… I just wandered into animation. Yeh. 
*Louise 
19.30 
*Kelvin 
Yeh, I do, I have 3 or 4 general questions.  
*Ian 
Hmm. 
*Kelvin 
Have you developed what you might consider to be new principles that you apply to 3D, as 
opposed to your 2D? 
*Ian 
Um, the use of balance has become a much bigger issue. Um, I got a rude shock on my first 
few scenes where I just started animating away and then um, when I watched a preview I 
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noticed the characters head was progressively growing throughout the scene and then when I 
looked at it from a different angle I found the character had been slowly leaning forward more 
and more throughout the scene until they were sort of at 45 degrees you know, and um just 
used to fudge that I think, quite a bit in 2D you know, just … 
*Kelvin 
Because you’ve got all the different views that you can see it on… 
*Ian 
Yeh, especially if you’ve got the camera rig set up so that you know its showing a lot of that 
perspective then..  and that’s why we have the top view. I make the girls have a top and left or 
right view to keep the head over the feet. Our general policy, my general policy in 2D and 3D 
animation in balancing, the only time a character should be off balance is when they’re gonna 
fall over or if there’s some kind of joke like, you know a defying of gravity joke or a take. 
*Kelvin 
Hmmm. 
*Ian 
Something a lot of guys who come in and have no idea about, they’ll just lean the character 
right over, and it’s like well, your character’s not very believable. So yeh, there’s sort of been 
a renewed focus on that… on that balance. 
*Kelvin 
Hmm, that’s great. Okay um, just in terms of function curves, do you see any obvious 
difference between you know, like the movement that is relating back to function curves or 
just movement itself of animated sort of cartoon characters as opposed to realistic movement? 
*Ian 
Alright, um, the level of control is significant. In 2D you tend to work with inbetweens that 
are half way between the two points. If you want to be a mongrel of an animator on your 
inbetweeners you can ask for four ones that are 45, I mean three-quarters between two poses. 
But that’s not a very nice thing to do to them. So you know, often there’s this sort of 
consistency and rhythm to the way things are flowing down and speeding up, that is if 
something is moving between point A and B and slowing down its increments of movement 
are halving each time. Whereas with a function curve you can play with your handles until 
you’re getting a… you know, you can have a much more drastic cushion into a second pose 
so that your first inbetween travels 80 percent of the way and then your next inbetween 
travels 95 percent of the total distance and then you know, they’re really pushed into that end 
pose. Or the opposite, you can have a subtle cushioning that is still poses getting closer 
together, but not by such drastic measures. I’d say that has to be used with caution, because a 
lot of 3D animation ends up quite floaty and …  I think there’s a tendency in a lot of cheaper 
stuff, TV or whatever, to never actually hit a pose you know ah characters tend to be like 
space men you know or sort of .. when there’s usually or there is often a great moment to just 
hit a pose, you know really jam it and you know smack viewers in the face with some 
powerful emotion you know.  
*Kelvin 
Can you hold that? 
*Ian 
Oh yeh well, holds do tend to look a bit worse in 3D than in 2D. Very maybe because of that 
way… that more realistic way you approach the pose with the inbetweens spaced out in a 
more, a less repetitive way. 
*Kelvin 
Yeh. 
*Ian 
So, in terms of if you’re keeping the character near one pose and you’re adding some 
movement just for the sake of movement the key is subtlety, subtlety, subtlety, like it doesn’t 
have to be everything moving just a little bit. You know there can just be the tiniest little bit 
of movement there to keep that alive feel, to stop your model suddenly becoming a corpse. 
But you know, and there are famous quotes from John Lasseter  in his early days of getting 
into 3D, where he says ‘ unlike 2D you can never stop a 3D model 100 percent. But so many 
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people screw that up by just adding so much movement to the character, pulling them into a 
pose and then they’re like jelly all over you know. 
*Kelvin 
And that’s the weight… 
*Ian 
Yeh, thinking well John Lasseter told me to keep everything moving you know. Well you 
know, you can hit that pose and just have the shoulders relax the tiniest bit you know and the 
hands maybe just open a smidgeon you know the tiniest little bit, that’s all you need… that’s 
all you need. And we found even like our products are generally reduced to 200x200 pixels 
on someones desk top, but even then just that subtle tiny little movement just keeps it alive. 
*Kelvin 
Hmmm. 
*Ian 
So I think the biggest difference that function curves have made is just that level of control. 
*Kelvin 
About movement itself, do you see a big difference then or … you would have seen motion 
captured animated movement I’m quite sure now, it seems to be very obviously motion 
capture …26.19…. Pick it  But what is the difference then about that motion captured 
movement to say a toon? 
*Ian 
Yeh, yeh right. Well, I have a theory that in America there must be some kind of union that’s 
got the market cornered on motion capture acting. It is always so crap. Um, if you take um, 
the Hulk, for example, because we live on the other side of the world where everything gets 
done and we pore……26.55.. over making of DVDs just the little snippets of usually it’s all 
fluff about how wonderful the film is and everything, but then sometimes you just get a little 
like the 4 P’s of performance …27.05…… you know I clung on to that and went ‘wow, I can 
use that.’ Now it’s a steadfast rule here, when I’m recording someone I’m like oh that’s not 
enough pitch variation you know and all that sort of stuff. ……27.23 Lee, he had the problem 
that it looked, all the motion capture stuff looked too much like animation as far as he was 
concerned. He ended up getting in the suit himself going I’ll do it, and it was great. It was 
probably some of the best motion capture work ever. Because he … and you know what the 
difference is, he made up his mind what he wanted and then he did that, whereas ….  And I 
would say regardless of realistic movement or cartoon movement you make up your mind 
what you want, you map it out and put it down and you don’t stop until you’ve got that. Like 
so many new people you get into animation whack something down and then show it to you, 
then they’re disappointed when you say well you’re gonna have to change that and you have 
to change that and do that bit again, yada, yada, yada, well that’s part of it because you know 
I might be more independent in that I critique my own work before I show Mark but I’m 
going through that same process every time. What I’m looking at right now is what I 
envisaged in my mind before I started and um that’s probably the problem with motion 
capture is that these are some actors who couldn’t cut it live, like as real actors, doing an 
interpretation of how they think, you know putting their spin on it, trying to be perhaps a bit 
too creative with it all, but that… 
*Kelvin 
Trying to make them more cartoony.  
*Ian  
Yeh, that’s right. Or I am a motion capture ‘artiste’ you know. Well, yeh but you’ve been 
given the job of creating realistic movement. You shouldn’t be thinking of yourself as a 
motion capture artiste. You should be thinking of yourself, and I think… I’m seeing all the 
time, that’s why I wonder if there’s some kind of union or something, because I see the same 
people, whoever’s doing this gets the same actor every time, there must be these specialist 
call on, because as soon as ……Lee got in there and did it you just saw it. The difference was 
massive you know. 
*Louise 

 157



Appendix VII 

It’s interesting ‘cos Andy Serkis which was.. he was an actor. The first time he put on a 
motion capture suit he just became Gollum. 
*Ian 
Yeh, exactly, that’s a great example. You should be worried about the character and getting 
into the character and not the fact that you’re in a motion capture suit. I loved so much that bit 
…… Lee did in the Hulk where they were fighting with the tank, and the Hulk obviously has 
these tiny torn pants on but he push… he goes like this; like he’s pushing up his sleeve you 
know, like a mannerism left-over from his human side. A a what do you call that, its like a 
psychological gesture you know, that I’ve got some work to do now, so I’m pushin’ up my 
sleeves you know. But it wasn’t like ‘here comes my hand on my elbow. Now its moving up 
my arm’ you know, it’s like it’s just what I would do you know if I was feeling this way and 
moving this way. So it just comes down to that, making up your mind first sort of thing. 
Regardless of 2Dor 3D you know. Darren had a great thing I heard him say the other day, that 
um, he doesn’t even like calling it traditional animation because hand drawn animation or 
computer animation you know, the principles are the same really and it’s just getting to what 
you want and knowing what you want that counts. 
*Kelvin 
Mmm, great.  
*Louise 
I wonder if that’s a quote for my paper. Thank you Ian. 
*Kelvin 
Okay, last question I have is just related to the job brief. What do you require from the job 
brief before you feel you can proceed on the job?   
*Ian 
Right. Um, Heidi mentioned the planning and the acting out. I think it’s really important that 
your boss, whether it be a director or a producer or whatever, is involved with that process. 
That’s what I would say is crucial and that one of the main reasons I get these guys to film 
themselves and stuff because they can show the film … make the film, the little clip in half an 
hour, show it to Mark and if it goes in a different direction to what Mark envisaged, because 
we’re given a pretty free reign here, we’re the you know … We start a scene with no layout, 
with no story, we make our own storyboard you know so sometimes the guys will go off on a 
tangent and you can see when Mark comes down to watch the final test it’s like ‘I wasn’t 
expecting that’. Sometimes it’s a pleasant surprise and sometimes it’s not so um to have your 
employer or boss involved in that planning process I think is quite important. 
*Kelvin 
Yeh. 
*Ian 
And as for doing the job really well, as opposed to just doing it, getting inside your bosses 
head is probably one of the greatest lessons I’ve learnt here at Oska is that um not long after I 
started here Andrew the previous um lead animator left and Mark … I’d only been here for 4 
or 5 months an we were thrust into this situation and what followed was a fantastic, one of the 
best, from a creative point of view, times of my creative life, nutting it out, hurling line test at 
him after line test and him going ‘no I want more of this and that’ and then arguments you 
know about what it should be like and why you know and I remember a day when I came in 
and I asked for a private chat with Mark and I said ‘look I’m sorry, I’m worried you know, 
‘cos this doesn’t seem to be working out you know and we’re arguing all the time and I just 
can’t’…  and him saying, his response, without any hesitation was ‘what are you talking 
about this is fantastic’ you know because when we’re getting down to the nitty gritty of our 
work. That’s probably a luxury, I don’t expect to have that everywhere I go. Or even that 
amount of time, in a big studio a director, um I know the directors at Disney sleep in their 
office on a hammock and they’re 80 now so they’re going blablablab you know and to get 
that kind of time out of them you’ve got buckleys so … but I think at the very least some time 
just to check in with them and ask them you know what’s going on with this character or this 
product or this film in terms of what you expect the character to do for the film or whatever. 
So, getting into your bosses head I think is the real um.. it gives you a real edge. If you’re 
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competitive you know, which I am you know I wanna know what Mark wants better that 
anyone else in the studio. So then I know … then I can just get on with it. 
*Kelvin 
You can deliver. 
*Ian 
Yeh, that’s right. 
*Louise 
I should mention that your nominated job is as lead animator. Is that right? 
*Ian 
Oh, yeh, lead animator/animation director. I produce most of the animation and I also critique 
the work for the other guys. 
*Louise 
Okay, thank you very very much Ian. 
*Kelvin 
for your time. 
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*Louise 
We’ve just missed something important [prior to the ipod being turned on] that Dave and 
Matt have said that the work that they were doing at one of their previous places of 
employment because they were cut scenes there was no limitations so it tended to be more 
cinematic. 
*David 
Yeah I did a couple of game animations but not many, like my thing was doing cinematics. 
*Kelvin 
There’s one of the, one of the things that we’re trying to identify is what are the differences 
and some of the similarities between animating for games and say animating for commercials 
and animating for web. And the idea behind that is that we want to kind of inform the 
animation curriculum of these new kind of ways of animating because in identifying what is 
similar between those areas and what is different we can say “Ok, if things are similar then 
they may become generic skills that animators can learn across all three areas. Um if they’re 
different then they become specialized skills that will then slot into the curriculum in a 
different way. OK, so that’s kind of like the outcome in a brief, in as brief as I can say. 
*Matt 
You’re still generally animating using the same techniques across software for features, 
games, commercials. It’s just basically dealing with different directors and you’re still 
animating the same way. But with a feature you’ve got to do the shot several times until the 
director is happy. With commercials you’ve got another, you’ve got sort of leeway there to do 
another angle or, work around it, you sort of a bit more limited [in how you frame it?]. In 
games it’s fairly relaxed on the whole; you could do literally whatever you want. You’ve still 
got direction but… 
*Kelvin 
Was it because you’ve got more leeway in terms of um… 
*Matt 
I mean my girlfriend worked at another games company and the way that company tends to 
work is that animation is not as important as other aspects of the game. Like creating the 
environment and modeling and gameplay and textures have [strength?] over other… 
*David 
Generally it’s like the last thing on the agenda and if, you know, if there was a problem with 
the game in whatever respect, it would be the design and the art that would be put as the first 
priority and the animation is the last priority. 
*Kelvin 
Not necessarily the timing or the weight or… 
*David 
Oh well no the animators have to take care of that kind of stuff, but in terms of the department 
structure it seemed to be, um you know, when the department leads met it’s OK, we have to 
suffer, well not suffer, but kind of just wait and see until they’ve solved this problem in these 
other areas because that is what the game’s about – the game’s more about the [?] and 
structure pushing it forward and the animation’s just kind of the icing on the cake. And then 
we’ll take that away and try to do the best job we can possibly do in the confines that they’ve 
established for us. 
*3:54 
*Gareth  
Did you used to have time though to do all those retakes? If you were talking like… 
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*Matt 
Features, in features you’re constantly… 
*Gareth  
Computer games and… 
*Matt 
In games and… 
*Gareth 
did you have to know at first go  
*David  
It’s pretty clear… 
*Matt  
It just sort of had to be pretty clear 
*Gareth 
So there was a time constraint rather than… 
*Matt 
There was time again where you could go back and redo some of your shots. Tweak them if 
you want if you weren’t happy with them initially 
*Louise 
So the limitations that you were talking about that was things like numbers of bones that you 
could use in a rig say or… 
*David 
Um, no I mean there were all sorts of problems that I in my position didn’t actually have to 
deal with it was more the leads kind of discussing things and quite often they would be just 
tech things, like how things would come up in the game or, um, levels would be scrapped or, 
all sorts of structural things about the whole game in general. And if we were trying to, we 
had one problem at the end where we had to decide on what we were going to do with the 
frame rate, how it was going to be played and um, and it was, it was a decision between the 
design and the animation and as animators we wanted it to be locked off at 50 frames per 
second even if it kind of got a bit jerky and stuff like that because there were too many things 
in the frame at one time, but just for movement’s sake and for the engine’s sake, the designers 
and the programmers wanted it to be 60 frames per second which made all our animation look 
really bad and it ended up being 60 frames per second. 
*Kelvin 
How do you mean it made the animation bad, did it slow it down or… 
*David 
It made it much, you know, you animate it at say 30 frames per second, or 25 frames per 
second, and all your timing’s based on that, you set, you know, a maximum of 25 keys, you 
know when you extend that you get extra in-betweening by the computer to make it smoother, 
but it does funky things to your animation, and ah, and you lose a lot of the weight that you 
spent like hours trying to build into it. And that was something that the animators kind of 
went “oh, Gee”. 
*Kelvin 
So if you had of known it was going to be 60 frames per second from the onset, if you knew 
from the beginning that it was going to be 60 frames a second then would you adjust your 
timing and your weight and work to that.. 
*David 
*6:21 
Yeah, you probably could, but it’s probably more work than you really need to do, you know 
it’s kind of like the difference between working on twos and ones – twos saves time, and ones 
you kind of do it when you have to, but in 3D you generally work on ones. Um, it would 
probably be more work, and it’s not like the timing’s changed, it’s still the same, it’s still one 
second, but maybe if there was more preparation, I don’t know. 
*Louise 
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But is it a case of adapting your traditional knowledge of animation to whatever requirement 
you have to deal with, whatever limitations you have to deal with, you’re still thinking like 
you would as a 2D animator and still trying to use those tools in that situation? 
*David 
Well the timing is my timing I learned from 2D. 
*Matt 
You’re still (finding?) the 2D principles. I don’t think whatever it is you’re working in those 
principles ever change. I mean maybe like games a decade ago you probably had a lot of 
limitations. Now I don’t, the way I see it you’re pretty free, the technology’s making it so you 
can have real time and cut scenes that play your animation that you’ve created without any 
limitations just [that there might be?] technical issues that you sort of have to work around. 
The animation principles still exist, nothing changes too much. 
*Louise 
And what software were you using? 
*David 
Using Maya®. 
*Louise 
And were you using Motion Capture at all? 
*David 
No 
*Louise 
Was there a reason for that? 
*David 
It looks crap! (laughs) 
*Louise 
Is that your opinion, or your art director’s… 
*David, 
No, no, no, that’s my opinion. It’s expensive 
*Matt 
Um, again um, another games company that my girlfriend works at which I won’t mention, 
they spent all this money on motion capture for this game they did, and they got all the 
information back [mo-cap data] and discovered that they couldn’t get it to work. So they 
spent, the director spent like made the team try and work it out and after many weeks, the 
animators said ‘look, this isn’t working, maybe we should be just rotoscoping the footage’ 
and the guy was like ‘no, no, no, we gotta make this work’ so all this money was spent, and 
eventually by the director said ‘oh, maybe we should be rotoscoping this then’. So they had to 
scrap all this money, all this information they had from motion capture, and just move on with 
rotoscoping. 
*Kelvin 
Rotoscoping in terms of having an actor go through the… 
*Matt 
They had the original footage, yeah they had the footage [going on?] 
*Kelvin 
So they time it all out and shoot it on video 
*Matt  
[unintelligible] I’ve seen when they’ve did the rotoscoping [Note: I think he means motion 
capture here]  they had video cameras filming what was going on as well. 
*Kelvin 
Is that fairly prevalent then, in the games industry, that… 
*David 
Like we were working on an 3D animated TV show [unintelligible] film, and it has you 
know, a certain cartoon, kind of animation quality to it even though it’s still, it’s not way out 
there. And because of that I think it probably really suited the you know the keyframing 
ability each animator can bring their own thoughts or you know, style of animation to it. 
Whereas you know, motion capture probably wouldn’t be [the thing for it?] anyway, even if it 
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was available. It would be, it makes it kind of wooden realistic type performances you know 
that… 
*Kelvin 
Don’t have the magic? 
*David 
Yeah well they don’t have magic, but they don’t have that exaggerated form of movement 
that cartoons are about.  
*Matt 
The style of movement, that’s what animation’s about, it’s not recreating something that we 
do in real life. That’s why I don’t like rotoscoping, sorry not rotoscoping; motion capture. 
*David  
*10:29 
One of the other limitations, I mean for games, we had a lot of cut scenes, but you have lots of 
other limitations such as, you really have to, if you’re animation’s for games, you have to 
consider that most things have to need to be a cycle. Um you know, you don’t want to have to 
you really need to go for I guess because you have no facial animation, where in a TV show 
or in a film you know you need to go for the entertainment of the scene, the story point of the 
scene. In games you kind of have to get that, try to get that character or entertainment just in 
the body alone basically, and in a cycle without drawing attention to the fact that it’s a cycle, 
so that’s where I’m seeing a limitation that a lot of the games had on them so you’d be like a 
few hundred frames not even that sometimes, so they’re just little idle animations where 
you’re just kind of bopping along doing a little dance and then just go back to normal for a 
hundred frames and do a little dance again and you know, one of the big limitations of 
characters that each character would have, you know, well the main character would have 
probably twenty different animation um…whether it would be a jump or a walk or you know 
just like an idle. And they’d all have to link up to the first pose so they could be blended 
seamlessly into the game engine. 
*11:57 
*Louise 
And if you weren’t rotoscoping, or using live action footage for reference, when you were 
working out your timing did you do things like film yourselves or draw thumbnail sketches or 
something, x-sheets, anything like that? 
*David 
Well, I always thumbnail, and I was the only person who uses x-sheets – and lots of people 
make fun of me for it. But um, I use all sorts of old-school methods in my animation. I even 
use blu-tac on my screen to plot my arcs rather than use the motion trail and stuff. But I just 
think it’s faster, and more hands-on. But I do do all my thumbnails, I do x-sheets, and I use x-
sheets as a planning device for all the dialogue inflections and where the weight transfers and 
where I’m slowing-in. I’ll do that on the front of the x-sheet with numbers and I’ll do it on the 
back where I do my thumbnails. But what you were saying with the live-action footage we do 
actually use, most of the time we would actually go and try and find reference material of 
stuff like, just say we were animating monkeys or animating  llamas, or things like that, you 
know we would search the web, cause the web’s such a great source of videos and images and 
stuff like that and find how they moved and yeah, watch these videos they’re not necessarily 
what we’d use for the timing, you just kind of see how they moved and what the character in 
how their feet kind of trotted or how they moved differently from the other animal and try and 
caricature that in a way that was, right for the game basically. 
*Louise 
What about you Matt, do you like to use thumbnail sketches? 
*Matt 
Um, I probably don’t use them as much as I should. I don’t do the blu-tac or the x-sheet. For 
[?]I’ll use the software motion trails I’ll parent an object which is going to be specific to 
create a motion trail behind it to give me an idea of where the arc is. Um, for acting I’ll 
generally go to the other guys who are animators and just discuss what [particular?] 
personality it is, what’s going on behind the shot and try and work out what’s happening. For 
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the acting, um, yeah, that’s basically it I think. Yeah um, I just go back all sort of ready and 
inspired and dive in basically. I probably with this film we’re working on, I’ll probably do a 
lot more planning with my work. 
*14:39 
*Louise 
Is that because you specifically want this one to be good, because it’s important to you or… 
*Matt 
Pretty much. This is [for all of us?] kind of like “do or die” basically. If we don’t do this well, 
and we don’t learn something out of this, then it would have been all wasted. Coz, you’ve 
kind of got a problem where you’re working in the industry um, you’ve kind of got these 
pressures on you to not, to just pump the work out. And here we just sort of, we still have the 
pressure, but we’re in it for the art form and to create something that truly [works?] nice, 
rather than just shove it out the door basically.  
*Louise 
So you found that across all the employers that you worked for? 
*Matt 
To do some nice stuff you generally have to work late nights…pretty late nights to do 
something that’s worthwhile. And sometimes it’s hard, if you’re given a short which you 
know is just a terrible shot and you just look at it and go “that’s just nasty dialogue and I can’t 
get any acting out of this” you’ve just got to bear with it and push the shot out faster and just 
sort of know you’ve got some other shots coming up that are going to be some nice quality 
ones or get the crappy ones out first and spend more time on the nicer ones, to just sort of 
embellish the animation. 
*Louise 
So when you’re sitting down to animate are you thinking about the character and what sort of 
personality it is? Like are you getting some sort of reference sheet which will tell you more 
about the character? 
*Matt 
Yes and no, I mean the game at my last employer we’d [already seen?] the series and we 
always had lots of reference footage from the TV show so you already get an idea of the 
personalities of each of the characters.  I mean you do have some idea of how they’d react in 
certain situations, um. 
*David 
They actually have, with one game project we worked on they didn’t really have the game 
space they didn’t make them widely available to us but from the series they had their style 
guides which were available on their network.  
*Louise 
Style guides? 
*David 
Style guides, yeah. They were like your bible kind of stuff where they’d pitched it to the 
network and said “The main character’s this type of character; his parents are this, his 
enemies are this” and they have like, half a page on them. And then they have all these 
different types of poses, and different types of dialogue to say, and this type of stuff that had 
to be done for the show to be pitched. Then I’m pretty sure they send this on to you know, the 
TV place that’s doing the animation. You know, you can come, I’m not sure, I don’t think the 
guys who worked on it really used them too much, but they’d done so much research as Matt 
said into watching the shows and you know, watching the movie and stuff like that, that it 
came down to just sort of discussing, knowing yourself and then you know, the boss would 
come in, the head of animation would come in and go “ah, we’re not going that way; we’re 
going this way” you know, I mean he was the last port of call, for how the animation had to 
look, so even if he made the wrong choice, in terms of, because the game had it’s own type of 
character, and TV show had it’s own type of character. They were the same characters but, 
our style of animation kind of evolved from us working and the head of animation kind of had 
to try and satisfy the game, and had to try and satisfy the TV show at the same time.  
*Matt 
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I found working on a feature film I worked on like, ‘coz we animated this kangaroo, and 
being a film produced by a well-known studio you think “oh, great, this is going to be a of 
film where it’s going to be all kind of fun, and boppy and just doing crazy things. And we 
started with that whole [film?] process – we broke down the personality of this kangaroo and, 
started doing that, and the reason why we had to do several takes of this one shot of this 
kangaroo was because, ah, they had these go-between directors between us, the company 
doing it, and the actual director, and these go-between directors had this vision of the 
kangaroo being absolutely boring as [?] and just didn’t do anything fun, and just nothing 
crazy um. Eventually those go-between directors were fired, and the actual director realized 
that they were taking it in the wrong direction. But you get this pre-conception and then they 
send it back and they say, “no, take all this emotion out” you know, it’s just very annoying.  
*Louise 
Did you have to go back and redo the shots once you had the new [director]? 
*Mat 
*19:20 approx 
Well by that stage I was working on another project, but yes some of the guys that were left 
had to take some of my animation which I was [that’s right for those directors?] Yeah it was 
kind of disappointing to have my animation scrapped and redone when I was working on the 
project. 
*Louise 
I get the idea that you are given some information about what the character may be like, and 
you follow those, using your own interpretation then someone else checks it, but ultimately 
that quality control is there that says “no, I don’t want the character to be like that” etc. 
*Matt 
Well, I mean the kangaroo, we were given nothing to start with.  They didn’t tell us anything 
about the personality we just sort of had to come up with it and this whole process with the 
directors was like um “that’s too boppy, that’s too crazy, too much personality, take it out” 
*Louise 
But it would be after you animated it they’d tell you they didn’t like it? 
*Matt 
Yeah 
*Louise 
…and then they’d tell you what it should be like? 
*Matt 
Yeah 
*David 
I found that kind of, you know, almost across the board at the places I’ve been in, in my short 
time in industry, that that direction on trying to make the characters, you know, whole, by all 
these different animators working on it, there isn’t much direction at all. You’re not actually, 
you know, briefed on “this is how these characters need to act, this is how they need to be” so 
what do you do? I mean you go away and try to figure something out to infuse life into it and 
then end up being the wrong thing. 
*Matt 
It’s a pretty organic process. 
*David 
It’s quite counter-productive, I find. I found my last employer to be kind of the better of the 
places, because it was such a small unit of animators working, and there was a lot of time to 
work on it. But you know, at another employer (TV 3D animation) it was like “here’s a scene 
– animate!”. What am I supposed to be doing? Who are these characters? And then you’d do 
something and then it would come back and you would go “oh”. It’s a character change, but I 
thought it was being the right kind of avenue to pursue in this case, and it seems like not 
many people in Brisbane put much importance on that keeping a direction in the animation. 
*Gareth 
That’s what inspired us to set up our little temporary studio that we’re trying to, I’m probably 
more jilted, not sure how these fellas feel about themselves, but um, when we’re making 
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decisions we’re trying to learn from the mistakes of our workplaces that we’ve been at – our 
perceived mistakes. I mean we’ve certainly got a narrow view on how things get done 
anyway, but it’s the things “Damn! I wish {unintelligible] stuff to talk about now, I wish we 
had this information, this, this, this. So that’s what’s inspiring us to put these things in place 
so that we can learn from seeing what we see as failures or uneconomic choices on other 
productions. 
*Louise 
So Gareth in your experience, at your previous employer, was it a similar scenario where 
maybe you had some information about a character but you’re pretty much left to do it on 
your own? 
*Gareth 
Yeah well um, if you’re talking animation, I only observed and I can certainly go “this is not 
working the way it should be and the information isn’t getting through”. Um, I don’t think the 
information was there in the first place because we’re talking about fundamental issues that 
were wrong with how the product was invented, created, turned into what it is. But for just 
story boarding, we ourselves, the story boarders, tried to start inventing rules, tangents that we 
could hang our hats off and say “well at least we could behave like this, at least I can make 
this informed choice” and they kept getting, well there was no effort at any stage to um, to set 
up rules on why this character behaves like this. Justifiable rules, not just dictating, but ah 
“this character has to perform like this, because they’ve had this experience, and it helps 
balance out all these other characters and  makes the show interesting”. Yeah, so my 
experience has been with one production, so…yeah, big lack of information. 
*Louise 
So the fact that those aspects were neglected, do you think that’s because of commercial 
pressure to get stuff done quickly? Or perhaps your superiors weren’t well enough informed 
to know that these things were important? 
*Gareth 
Yeah, I think the latter. I think um there was just a lack of knowledge and expectation of what 
had to happen, ‘cause then we got other people in that have been in incredible productions 
that they’ve just looked and gone “how the hell are you doing this?” So what’s going on? And 
that’s when we really latched onto them because they were from a traditional background 
anyway, at that early stage of coming from learning traditional stuff you just want to prove 
that that works. Which isn’t always true – there’s always problems mixing the two together. 
Um but there’s always little things we tried to implement, us and other storyboarders – mind 
you there were only two of us that actually went through QCA – there.  
*24:41 
*Gareth: 
I’m just talking about one other past-QCA grad I worked with and myself. Um those things 
we were bringing straight from what we’d learnt at Uni – we gotta put these things on board. 
But also other things we researched through talking to other people. Um there were certainly 
other things that we’d learnt in the course that we’d been able to dismiss because we were 
now applying these things and seeing that they were not working, so I’m not saying the 
course has all these great things, but um… 
*Kelvin 
Things in terms of like, principles of animation do you mean ways of working? 
*Gareth 
Basically we were drawing, ‘cause we weren’t, we’d never animated, so it was coming down 
to fundamental drawing skills and we were drawing stuff and  “oh crap, they actually teach us 
those things in uni which is cool, we just have to learn how to do it better.” Um yeah, so 
drawing skills, composing shots, but having said that, I don’t want to blow the wind out of the 
course’s arse, because um you would start getting better at it and going “oh my god, we are so 
unprepared anyway” even though we’d come into this job and I don’t know any of these 
skills. Like when I went to work at a 3D animation-for-television studio in Brisbane I still 
hadn’t been taught how to do in-betweening at all. I mean we did a one hour session in first 
year [at uni], so that was a shock, fortunately somehow I kept my head above water and my 
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boss was appreciative of that, ‘cause he made comments that people were coming out [of the 
animation course] not knowing how to do it. And that was just fundamental stuff, so there is 
definitely a trade-off that I thought, taking the traditional skills that I know from the course – 
there were some things that really pushed me along and helped me get where I was going and 
then others, just didn’t prepare me at all.  
*26:21 
*Louise 
So in this pre-production stage, what are you guys doing? 
*Gareth 
What, planning? 
*David 
Planning, well we’re doing model sheets, and design, just trying to clarify all the designs 
we’re choosing. We have done a fair amount of work up to this stage, but we have realized 
from some of the other work we have tried to move on and build some models and stuff, and 
it just seems so we weren’t all on the same kind of thinking track on how things need to be. 
So we’re just trying to get us all unified in you know, we know exactly what our look is going 
to be, and we’re still researching that. It has to come from all of us ‘cause you know at the 
moment I’ve been doing some script work, Matt’s been doing some R & D stuff, testing 
things on the computer, Gareth’s been doing some design work, and now we’re all doing a bit 
of drawing as well. They’re all, we get bits of information from each bit of research we do, 
and it’s all helping us understand what we all want, and we’re waiting to hear back from the 
PFTC about what they think about the script at the moment.  
*27:32 
*Matt 
We spent a long time getting the story right. That was sort of always the most important thing. 
I mean, essentially when we it’s been about two years since we got it together and started 
planning. 
*Gareth 
But um, we’re not departmentalizing as much as I would love to do in a big studio, ‘cause that 
would just be silly to go “no no, you’re only doing that task” um so we’re sharing roles and 
therefore hopefully sharing all of our experiences from other film work or what just didn’t 
work where we were at. But I don’t think we’re setting up as many rules on how the 
production will run yet. 
*David 
No, no, no 
*Gareth 
It’s more like we’ve been able to explore rules for getting the film to be created. 
*David 
Yeah, yeah, yeah; what we’re all trying to achieve. [If] we all have a collective vision, then 
we all know what we’re trying to achieve and we can all kind of work towards that, I think. I 
mean if we’re all going higgledy-piggledy doing different things, then we don’t we’re wasting 
time doing those extra drawings and wasting time building those extra models when we don’t 
really need them.  
*Louise 
And so are you working to a specific time-frame? I suppose the PFTC have dates by which 
things have to be completed? 
*Matt 
We haven’t got final word on the funding and stuff, as of yet. We’re going ahead with this 
regardless of if we do get funding or not. It makes life a little bit harder if we don’t get 
funding but ah… 
*Gareth 
And yeah, we don’t really know what those dates are yet. I mean our production supervisor 
has been made aware of it because he’s been on those schedules. But at the moment it’s 
getting, it’s kind of a month-by-month schedule at the moment, um we can’t plan too far 
ahead. 
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*David 
We have a two-month period for pre-production basically, and we were hoping to have all our 
character model sheets done by end of tomorrow and we need to get a full animatic and the 
storyboards done by the end of that period plus a whole bunch of R & D done, so really we 
can’t start storyboards until we hear back from the PFTC whether our script, our story, is 
what they want to go with or not. So basically we’re just kind of waiting, waiting on that, to 
start storyboards. Um, ‘cause we found that we’ve worked out two sets of storyboards, really, 
in different drafts of the story, and um, we found that when we were going through that 
storyboard process, it’s, you find things along the way that develops your story and you find 
what the character’s about as well because you’re exploring a little bit. And that’s what 
storyboards are for, but we can’t really start it until we get word [from PFTC]. 
*Louise 
And in your overall scheme of things on how long each component of the work should take, 
what percentage of that time do you think should be devoted to animation? Like maybe thirty 
percent of the time? 
*David  
No, we haven’t actually got down to the nitty-gritty. 
*Gareth 
Six months, production is six months. 
*David 
So actually six months. 
*Gareth 
And that includes modeling texturing [fielding?] and that’s from making the first polygon 
and… 
*David 
I don’t think we’d have a two month period we’re going for a straight six months though. The 
two month period is [unintelligible] other premises that our production supervisor is trying to 
organize. 
*Matt 
I think animation is probably one of those things that will happen sort of last and also a period 
where you’re just [hard and fast?] basically.  All the set up and stuff you’ve got to do in 3D… 
*Louise 
So a significant amount of time is spent in set-up? 
*David 
*31:22 
I’d say probably two months 
*Gareth 
Oh sorry I was commenting on an extended timeline which may or may not happen, so yeah. 
*David 
I’d say, just a figure off the top of my head maybe two months, three months. You know like 
if, I don’t think it would be as long as you think. You know once you actually start getting 
into it I think your animation shots are going to perform faster than a lot of the modeling and 
texturing and stuff like that. And that seems to be like people we’ve spoken to and the amount 
of work I’ve seen go through other places. Yeah I think that’s a fair amount of time for three 
people, four people to do. 
*Gareth 
This is my crash course in 3D by the way. I don’t know 3D, and this is why we’ve started a 
[performance?] my agenda is um, I knew I was on the brink of extinction [commenting about 
his 2D job doing storyboards] with just drawing skills. 
*Louise 
Hold on a sec can we just take that back just a minute. Um, “brink of extinction” do you mean 
to say that you would have difficulty finding work? 
*Gareth 
*32:17 
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Listening to fellas talk about um “damn I wish I could do this, and damn I wish I could do 
that” I think it’s almost like a false luxury to just sort of talk about how prevalent jobs are. I 
don’t think that’s what they’re actually talking about, or what they meant but um, we sit here 
discussing “gee I wish I’d love to animate like this or, have the ability to do that” you just 
[finding/find?] a damn job. Now I’ve obviously got a limited view because I’ve only got 
drawing skills, and there’s just bugger-all drawing jobs around. Where I was was incredibly 
luxurious, and did alright there. But because I’ve got those skills and I’m involving myself in 
the 3D industry as opposed to just purely traditional whoever says you can make a living in 
Australia doing traditional animation is really just kidding themselves. So [unintelligible] 3D, 
and I’ve just gone “well, I can’t do 3D so I need to learn the skills.” Because there are no, 
drawing is just becoming, everyone says “people that can draw will take over the world with 
3D. Employers at the moment just don’t recognize that, well in my experience. 
*Matt 
*SWITCHED TO PART TWO OF THE RECORDING 
*00:00 
Changing attitude. Years ago if you just knew the software you got yourself a job. Now it’s 
changing where, if you’ve got a recognized talent then an employer will take you and quickly 
learn the software and you’ll be fine basically. The feature film I worked on – I didn’t know 
anything about Maya® and they said “yeah, cool, we want you to come work with us.” So I 
came in, just for a week, and learned about the software and I was ready to go.  
*David 
I had the same luxury at my last employer, but I think that was more of their necessity more 
than anything else. Um, my view is still that you don’t have to have the software skills and 
stuff. Generally in Australia I think they don’t care. My last employer was starting up and 
they needed people fast. But I had my show reel which had my [3ds] Max stuff on there and 
my 2D and for them that was the right kind of combination of the person they were looking 
for and they’d trained everyone up from scratch in Maya® in that place because they were 
trying to pick people that had the talent to work. Another place, a feature film studio in QLD, 
they were talking about learning teaching Maya® for a project they were going to be working 
on if you didn’t know it and that very similar I mean if you compare the fact that all the three 
people wanted to do it that’s there is a trend there but now I know my last employer have 
turned away people who don’t have the skills in Maya®. They don’t want people who don’t 
know it now they’re established.  
*Kelvin 
*2:05 
Is this specifically in terms of like animating characters or as an animator purely or as say a 
rigger. Like and they distinguish between riggers and modelers and animators? 
*David 
Yeah, they do. You’d have someone who was in charge of technical stuff on one particular 
project. 
*Kelvin 
So when you’re saying they’ll take you on with these it’s not to go in there and just rig? 
*Matt 
Well when I was working on the feature film I was there just to animate. They had technical 
guys who would do the rigging, the fur, and stuff like that, and that’s why I only needed a 
week to learn the animation tools. You know once you know one program you pretty much 
know them all in terms of the animation tools.  
*Kelvin 
So they’d give you pretty much a fully rigged character? 
*David 
Yeah yeah 
*Matt 
On that job, early days, it was pretty much just me and another animator, and we, the rigger 
would give us the kangaroo and we’d sit there and we’d talk about what we needed, what 
functions we needed it to do. We’d write down lists and we’d give it to the rigger and he’d try 
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his best to accommodate us. Yeah just from the interaction we’d get a system set up for 
animators that we could work with. 
*Kelvin 
Does it ever happen that you’d be asked to actually rig then? Like as an animator? 
*Matt 
Well, being in 3D you’ve gotta be like a jack of all trades basically. 
*David 
In Australia anyway. 
*Matt 
Yeah, in Australia yeah it’s you’re making yourself redundant if you don’t know all aspects 
of it.  
*David 
Or make it your business to try and learn as much as you can, yeah. 
*Gareth 
That was a comment that came out of the fellas working at my last employer, there was never 
any specialized roles there. Some people recognized that they could model better in the thick 
of the production, then they went up to modeling, others went off to animating. Um that’s all 
they did and they didn’t cross over. But in the down time, they only employed people that 
could do everything at as best level they could. So they were very, I’d say they had skills that 
were [?] but they weren’t experts in any of the three – texturing, rigging, and animating. And 
we made the comment because we were talking about me going onto this film and um and I 
think we mentioned what we were talking about should we specialize and they said no not in 
the Australian industry, you just can’t afford to do that.  
*Matt 
There is one [school?] that I know of and they do quite ridiculous and they do specialise in 
the most tiniest roles, little elements in 3D and the problem is that these people come out of 
studying whatever course they’d just come out of and they’re put into this role where they’re 
just doing one little thing and if they don’t have the attitude of wanting to learn then they just 
get stuck in this one job and they do it for years and years and then in my opinion what 
happens when if the company folds or they want to leave, they go out there and they realize, 
well I’ve only done this one thing for about 3 years, and they can’t do anything else. You’ve 
got to really, like I said you make yourself redundant if you don’t. 
*Gareth 
Probably a very philosophical [?] of what the individual is [?]. If they’ve got the yearning to 
learn then they’re probably alright. But if they’ve got this sort of “yeah I’ll just do this for the 
rest of my life then…” 
*David 
*5:40 
It always comes down to the individual anyway. At my last job I know they employed, I mean 
they employed specifically character animators, you know, and that’s all they wanted. But for 
me you know I like started as a concept artist/storyboard artist and I was brought on to do 
editing, and other stuff. But, in the end I left as, I still did all the concept stuff, but I left as a 
character animator because they gave me the opportunity cause I said “Hey, I want to 
animate, I want to animate” you know, just kept saying it and they eventually gave it to me 
and gave me that chance. And also when I asked for it they let me do some rigging, and I 
rigged a few characters there and I had people there who taught me stuff about Maya® and 
how it worked and joint structure and stuff like that. And there were also people who taught 
me about doing some texturing and stuff like that. So there were lots of opportunities there for 
me.  
*Louise 
Actually on that point, I’m interested to hear you say that there were people who were willing 
to show you how to do these things. Yet I’ve heard some people make the comment that 
there’s competition between workers and they may not want to share that knowledge? 
*6:54 
*Matt  
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It’s those people I don’t like. This industry, there’s a lot of good people out there and really 
talented people, and to not share that knowledge, you’re limiting…like if you share your 
knowledge people are going to remember you more. You’re creating a… 
*Kelvin 
A body of knowledge. 
*Matt 
…a body of knowledge for everyone else. You’re creating a contact as well with this person if 
you teach this person and they go on to do great things, like direct or something, then they’ll 
remember you and just remind them when you taught them the software. And they’ll be 
thankful for that because you know, if you help them, then in a way it has helped them to 
get… 
*David 
I think it’s just a general life thing. If you help people I think it comes back two-fold.  
*Gareth 
But the more the individual is insular, the more the industry will collapse. The industry will 
become insular and you don’t have that general discussion and enough information for us to 
get a film up. If everyone was able was able to start hitting funding bodies with really cool 
ideas because they’ve learned how to write great scripts and can have all this information then 
I’m sure the industry… 
*David 
Because it’s inspiring as well. I mean if someone makes this great project and you go “yeah, 
why aren’t I doing this?” You know? 
*Matt 
*8:17 
The stupid thing about these people who don’t share their knowledge is that if that person 
who’s asking the questions, they’re going to find out other ways. I mean there’s a huge 
resource out there on the internet for all this kind of stuff. So like I remember one time when I 
asked this girl about, early days when Maya® had come out and I was already in another 
program and I was asking her about “what does Maya® do?” and she was just “whew! I’m 
not telling you anything like that1” as though she was like [unintelligible] would make her job 
redundant. It’s bullshit, because I remember her now, and I’ve learnt it up and if I ever come 
across her again and I’m going to go f…k off because you were [unintelligible] it’s that I 
don’t want to repeat what she does I want to share my knowledge with people and not have 
these people come up to me and go you’re an arsehole because you didn’t show me in the 
early days. 
*Kelvin 
But then Maya®’s such a big program that hey, how are you going to sit there and know 
everything anyway. 
*David 
It’s a matter of time as well 
*Matt 
It’s time and dedication and there’s that resource on the internet like that early days for me 
internet was too early and there was a little community on the net for this kind of stuff but not 
very much and that’s why you had to sort of ask these people who knew what they were 
talking about and when they didn’t tell you it was really annoying.  
*Gareth 
Well their skills obviously hung by a thread – yeah well they were skilled, not talented, but 
anyway. 
*laughter and un-related conversation. 
*Kelvin 
I wouldn’t mind just asking one kind of thing here…If you were given any kind of new, 
complex scenario like say a mad scientist was mixing up a concoction to explode in this dark, 
sort of dusty, misty laboratory, as an animator, what do you consider to be the most important 
skills you’d need to know in order to complete that task? 
*10:37 
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*Gareth 
From start to finish? 
*Kelvin 
Yep. 
*Matt 
Are we talking effects and everything as well or… 
*Kelvin 
Yep, talking everything. Say that was it, make the shot. 
*unintelligible  
*Gareth 
My outside knowledge would be {to say?] jack of all trades – you have to know everything. 
*Matt 
Yeah. I mean it’s really, you know I mean if you want it look visually…when you’re 
animating it’s also really good to have your [visions?] looking really nice as well. Because it 
just makes the animation better. If you’ve got a really crappy-looking model and bad lighting, 
your animation doesn’t shine as well. In a situation like that you’d probably try and attack 
every kind of element in that shot with the same… 
*Kelvin 
Gusto 
*Matt 
Yeah 
*David 
Yeah, I mean I guess a good design would be really nice, but with most animation I think you 
know if you have a good little story, a good little scene, you don’t need much at all to push it 
forwards. You know I’d try and find, I mean I’ve never done like a mad scientist, in terms of 
animation before, but I try and find elements of you  know, I know in my life you know, um, 
try and, or just from watching people studying you know, little bits of psychology and stuff 
like that and try and find a way of relating to that mad scientist, ‘cause I get, my tendency 
would be to make something that is completely cliché and Saturday morning animation which 
is very instant and forgettable. But if I can somehow draw on my own experiences for you 
know, which you would do in design as well, to design the character you would try and use, 
you know, bits of research of yourself to try and make it look really good. In terms of 
animation I’d try and bring that to the character to try and bring it to life. Yeah, and you know 
I find that you know, at the moment a lot of the actual techniques of animation like the 
anticipation and you know the stretch and squash, they’re generally the kind of things that just 
kind of get worked out as you’re doing it. You know I don’t really think about them any 
more, it’s more about what’s going on, you know, outside of all that and if you’re planning 
out, you know, like Matt probably has his own method as well of what he works through and 
I think he kinda knows what he wants in a scene and as he starts working through his scene he 
goes “that’s not working right – stretch in there and squash in there, but it’s not like “oh, I 
need to squash that pose or stretch that pose or anything like that.” For me it’s more about 
“ok, what is this character doing, or what is he trying to do or you know, um you know, what 
type of character is this and… 
*13:35 
*Kelvin 
So therefore would you say that a better understanding of the method being communicated 
helps the overall kind of animation then? 
*Gareth 
If you’re already an accomplished animator, because what I think Dave was talking about 
there is that when you’re beyond the fundamental skills, when you are confident with your 
timing, you can get a performance or you will get believable movement across and then you 
delve into the psychology and you get into the truth behind the message. Because I felt I went 
through that tangent with my drawing skills that it’s alright to sit there going “well how, you 
know this character’s got psychological scars, he’s got all this, and this, I go I can’t draw for 
shit.” So it’s like what’s going on? It’s only been in the last year or two where I’ve hit that 
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level where I’m confident with my drawing abilities that if I can now explore the range of 
“he’s got this, he’s got that”, and my drawing’s really working. Whereas you’ve got someone 
who’s come out where their skills aren’t developed and he’s going “I still can’t draw the 
character let alone get into his head space where I’ve gotta figure out his character.” So um I 
can only say fundamentally, yeah um... 
*David 
Practice your craft 
*Gareth 
Yeah, practice your craft. Get the mechanics and then you feel confident in just exploring 
what you want to do, ‘cause then you can speak the language. 
*Matt 
*14:48 
You sort of, I mean I think I at least sort of work out some sort of psychological 
understanding like what’s going on underneath. But it’s still you get mixed up with you kind 
of just getting the mechanics right. I think [to be an accomplished animator?]  it takes a long 
time and I don’t think it happens overnight, um, and it’s just getting the mechanics worked 
out right. I mean yeah. In the animator’s survival kit it talks about how [unintelligible] an 
example he was giving out at one point where one of the “nine old men” said “now you’re an 
animator”; he’d gotten past his mechanics and was able to act the character rather than just be 
[unintelligible]. 
*David 
I do actually try and think of a lot of the timing though. I mean because if you have actually 
sorted out the character you know, who they are, where they’ve come from, what they’re 
doing, what they’re trying to do, at what stage the story they’re at, then that heavily dictates 
for me like, the timing of a lot of things. You know, the different movements, I mean you’re 
not going to know without your practice, whether it’s six frames or eight frames. You can 
kind of go “yeah, ok, from watching life and stuff like that [needs to be?] slow, but there’s 
some certain balance, a maturity that comes from you slogging it out, you know? Um, but that 
kind of analysis outside of the actual animation does kind of make you think about the timing 
and does make you think “what kind of poses are there” but if you can kind of create the 
poses, from slogging it out, then you have more notes to play by doing your analysis and 
things.  
*Kelvin 
Do find then, say just want to look at specifically a difference between traditional cel 
animation and say 3D where there’s say the motion curves that you get when you create 
objects in 3D are a pictorial representation of your movement. Now do you use those then, 
um as a way of kind of say adjusting your timing um quite separately from say your 
traditional drawn sort of animation? 
*David 
In what way? 
*Kelvin 
What I’m trying to look at in terms of terms of that is to me it’s something that’s quite 
different to say 2d animation – you have these pictorial representations of where the 
movement is and so ok, you might set up a pose, set up another pose, and then within 
traditional animation that’s it basically – you don’t have a kind of curve between the two that 
you can fiddle with. So is that an area then in 3D that’s kind of significant in terms of a 
different, a big difference between… 
*David 
Are you saying like once I’ve set my poses I go into the graph editor and animate further in 
the graph editor rather than, rather than 
*Kelvin 
Yeah, rather than just resetting your poses through keyframes. 
*Matt 
Um, yeah I mean graph editors like don’t adjusting your function curves is a big part of 3D. 
You do go in and block your poses and do some in-betweening and stuff like that but through 
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adjusting your function curves you need to see how a piece of animation is easing in and 
out…yeah, it’s that sort of final tweaking… 
*David 
I actually think it’s a really good tool. Um, but it’s still a dangerous tool if you don’t use it 
properly. I think with my animation I try and get to a stage, I work with all linear curves when 
I’m planning my stuff out, and I, so I can see the timing as I’m making poses, and then I’ll go 
through and I’ll try and I’ll make further breakdown poses so the computer’s not in-
betweening for me. And I’ll and get, the most I really want between each pose is probably 4 
frames. You know? So the computer’s doing like jack all for me, and then I, from that stage I 
generally feel pretty confident in making everything moving all the, I just turn my tangents to 
either flat or spline so it’s just a nice movement and then I’ll go in and do tweaking and I 
might need to tweak things in the graph editor. If I ever change things in the graph editor I 
make sure I can see exactly what it’s doing in the viewport. But I don’t like the computer 
doing too much for me, but at the same time you I think you can enliven a lot of static holds 
and movements up by um by you know, just offsetting keys a little bit, you know? Shifting it 
back and forwards if you really need to although I don’t do that any more, I um but, if you go 
into a hold you very simply move the key up so it you know, keeps a nice little moving hold 
there or, quickly set another set of keys on the fingers so they kind of you know cushion back 
in slowly. I think it’s pretty powerful tool but… 
*Matt 
*20:21 
It makes the process a bit faster if you were, if you didn’t have the graph editor and didn’t 
have function curves it’s like um, you would have to spend a lot more time making your 
animation work. If you’ve got a [unintelligible]  function curve you get an idea of what a joint 
is doing um, at a certain point, at a certain time and how it’s moving um, yeah, it does make it 
faster [unintelligible]. 
*Gareth 
Or otherwise you’d be setting keys on one frame [at a time?].  
*Matt 
The computer it would still work and inbetween but you just wouldn’t have control over 
what’s, how the computer’s [unintelligible] if it was just, if the computer just simply 
calculated in a linear fashion then you’d have to create another pose to um, dampen it, to go 
ease in and out [unintelligible], which would be hell.  
*David 
I’ve um read stuff that Pixar animators try and animate like try and set inbetweens on every 
frame, and you kind of go well that sounds a bit mad to me  ‘cause I don’t really think you 
need to do that but you know, you can… 
*Matt 
These are the masters and they know what they’re talking about. It does sound funny to us, 
but I reckon that’s funny to us because we’ve not really been in environments where they’re 
really nurturing your creative juices completely. 
*21:54 
*David 
Yeah but you know, but it’s also everyone has their own work methods and where some 
people say “oh the pixar animators [unintelligible are?] stupid” you know? And it’s a matter 
of whichever animator wants to work a certain way. I really I think some people really hate 
like the graph editor and stuff like that and having the curves, but you know but I think if you 
understand what they’re doing and try and see the good in it you can kind of use your old 
techniques with [unintelligible] and kind of [work well?]. 
*Gareth 
*22:26 
And always check your viewports. 
*David 
Yeah, check your viewport. 
*Kelvin 
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Well is say having worked in um you know, segments and various stuff for films, um in those 
situations are characters sets and like the dope sheet within Maya® utilized a lot or do you 
find it’s they just get in there and kind of you know, cut it with setting poses? 
*David 
Well at my last employer they were very well set up kind of rigs and stuff. I use character sets 
all the time, you know, for setting keys. You know I make character sets for you know, my 
facial controls, or you know, there’ll be ones already set up for the whole body so you can 
very quickly go “OK, I’ve done all my main body movements, now I’m going to go in and do 
some arm movements and hand movements” and I’ll just quickly set a whole bunch of keys, 
um, you know, along the time slider by using them. What was the other one you mentioned?  
*23:23 
*Kelvin 
The Dope Sheet. 
*David 
I don’t use it too much. 
*matt 
I don’t, I’m more always going between the character on-screen, the graph editor, yeah, you 
can it works the same way, and you’ve just got consistency in the curves there as well, so 
instead of dealing with two functions at the same time, functions in the graph editor the same 
way as the dope sheet. 
*Kelvin 
Yeah I was just thinking in terms of like the new dope sheet, you know the [unintelligible] in 
6 is this sort of I mean I haven’t really either but in terms of really looking at it you know the 
literature is you know fantastic sort of tools for non-linear editing and for you know 
interpolating between different sort… 
*Matt 
You’re talking about Trax editor… 
*Kelvin, 
Yeah, oh yeah sorry yeah the Trax editor, in that. So I mean I’m just wondering if that is as a 
tool in terms of animation is used a lot or if it’s mainly no you’ve got a shot and it’s just get 
the shot done and um it gets edited outside the software once its rendered rather than you 
know, doing that… 
*Matt 
*24:35 
[I think the software like?] trax editor and stuff like that is pretty useful I don’t think it’s ever 
used at my last job… 
*David 
I’ve never used it 
*Matt 
…but it’s you get you know some libraries of animation and editing it together it might be 
more suited for a games situation [unintelligible]. When I animate I just go straight into it, I 
don’t want to go into a library of animations and try and edit it together, it just feels clumsy to 
do that…try not to use that stuff. 
*Gareth 
Episodic TV might benefit from it. 
*Matt 
Yeah, yeah. 
*Gareth 
It’s just fast-paced stuff but you lose a hell of a lot of control of performance unless you’ve 
got some amazingly subtle saved animations.  
*Matt 
 [unintelligible] have that. 
*Gareth 
But the thing with that what I found interesting was um you’ve gotta develop another entire 
department to if you’re doing it on a large scale, to just track animation and where you can 
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recycle it. That’s only come from where I was working but, when one colleague I worked 
with came in he was talking about his experiences with limited animation through Hannah 
Barbera. Yeah, it makes it faster there, but you’ve got to have this entire other department just 
monitoring what animation is on file and all these things so on a large scale it could be a kind 
of a hindrance, but anyway, my two cents. 
*Kelvin 
*26:00 
Yeah, just didn’t want to work, no just wondering how prevalent that is, how much that sort 
of stuff is used. 
*David 
I haven’t encountered it at all. 
*Gareth 
People kept trying to sell it to my last employer, but [unintelligible] a new program for 
character animating, but it was like “fine, you can save up all this animation” and they really 
showed some response “yeah this is really good, it will save us a lot of time” and I mean it 
never got acted upon so I don’t know if they would have done it, but I’m sure you can do that 
in Max anyway now, but they never did ‘cause the place is running at such a fast pace, you 
know, that… 
*Kelvin 
It makes you wonder you know, ‘cause I’ve been looking at this other software called “Alien 
brain studio” which is supposed to actually do that sort of tracking of what all of these other 
little segments of stuff are you know? So that, and it comes from this thing of making it all 
quicker, better, cheaper and it’s almost like the sausage factory thing so “Ooh we’ve got this 
stream of stuff here let’s go and pick it out, whack it in” um, but if you know, it’s not being 
done like if that’s not the way it’s done in industry then I’m not sure if it’s something to 
follow up on you know. 
*Matt 
 The probably if you like had management that didn’t care about the art of animation or, they 
were just in it for the money then they would just go for it they didn’t care… 
*Gareth 
I’m sure they’d just use motion capture anyway. 
*Matt 
Yeah that’s the same kind of people that use motion capture thinking that it’s just going to be 
easier and faster, think they’re going to make more money and [spend?] less and stuff like 
that. And [unintelligible] studios where people were in charge to sort of you know agree that 
doing animation is a worthwhile effort rather than just putting it out cheap. And the ones that 
do use this bogus animation you recognize it as being a cheap production and you don’t see 
any value in it. 
*Kelvin 
But I, see what I find interesting about motion capture stuff is that you know it immediately 
as you see it. There’s something about it that you immediately say “yeah, that’s motion 
capture, that’s not” and you know and for my kind of research I’m interested in looking at 
“what really is that difference?” and I’m wondering if you know, that that sort of interests you 
as well that there’s an analysis of “OK, this is a motion capture shot, everyone knows it 
bloody-well is, for some reason it is, but what is it that makes it…” 
*Matt 
I think it’s the constant shifting weight, the body’s always moving… 
*Kelvin 
And you’re not hitting that… 
*Matt 
Yeah it’s just you know…[unintelligible] 
*Kelvin 
Too real 
*Matt 
[unintelligible] It just looks like a person in a suit. In 3D kind of think you know… 
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*Kelvin 
But as a tool of analyzing say for someone who’s learning, you know, to say “well ok, these 
are some of the motion curves from a walk cycle of a motion capture shot.” 
*David 
Yeah, yeah, I think it’s a really good thing 
*Kelvin 
…function curves for it. 
*Matt 
I think if you’re learning, rotoscoping is the most appropriate method. If you’re motion-
capturing it, it’s sort of, keyframing every frame basically, and you look at the function 
curves and it’s just this sort of up and down static sort of anywhere the character motion 
capture artist isn’t moving it’s still moving you know erratic curves going on and yeah, to 
learn animation I think rotoscoping’s a better option. Um, I’d still [wouldn’t?] be using that 
personally I’d be analyzing other [unintelligible] the actual animation you know Warner Bros 
stuff and all that great stuff where you know they’re you try and analyse it and try and see 
what’s going on in their mind, why they’ve gone with this pose and why is this timing going 
on, and you go “oh that’s just great, and inspirational, and I want to do that” and you look at 
rotoscoping and motion capture and whatever and it’s just like, “yep,… 
*Kelvin 
I might as well get a video game out. 
*David 
*30:01 
Yeah I mean I don’t think, for effects work you know I think you could do it, but it has all 
these details, and it just, it’s not, it doesn’t, it’s not so extreme and infused with that kind of 
ded… you know that kind of um, dedication to each little moment, you know, and pushed as 
far as it can be which animation has. I mean I don’t think animation timing is real timing at 
all, in any way, but it feels real when it comes across. 
*Gareth 
Yeah well you’re talking about the acting I suppose; maybe if you had hard-core actors doing 
motion capture maybe you’ll get a happier medium. 
*David 
Yeah I know but even I don’t think it comes across, I think that a lot of the realism that makes 
it believable is lost in the transition just as though if you like have a great performance you 
know, and then you rotoscope it, it feels really flat, you know there’s so many… 
*Kelvin 
so you gotta add something else to it 
*David 
There’s something there like, you lose – you make a copy of something and you lose 
something you know? And it um, I think with animation you know, when you’re kind of 
creating it, you get to really add that stuff to it, um, from the ground up, so if this is a piece of 
art on it’s own you know and it’s the primary copy rather than the secondary copy, you 
know? 
*Kelvin 
Very interesting. Well thank you very much for your time.  
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LISA THOMAS INTERVIEW OCTOBER 5TH 2004. CONDUCTED AT OSKA 
SOFTWARE, NORMAN PARK. LOUISE HARVEY AND KELVIN BAKER 
PRESENT  
Consent to include interview transcript provided from L. Thomas via email 16 February 
2006. 
 
*Louise 
There we go, were with Lisa now at Oska 
*Lisa 
Hello 
*Louise 
Now I guess your using your game referencing material, as everyone else has, thumbnails? 
*Lisa 
Uh Ha… thumbnails I’ve got 2 pages of thumbnails. 
**shows paper to Louise 
*Louise 
Oh  
*Lisa 
 This is one scene I have been working on, and I have been doing some thumbnails for every 
single section I’m working on. Umm  
*Louise 
Lisa has a whole note book full of thumbnails  
*Lisa 
Yep 
*Louise 
Just very quick poses 
*Lisa 
Ahhh, Sometimes for just one character as well, like a little bit of lip syncing. Ahh, He says 
here, 
” you show me”. So we’ve got [video] reference of ourselves preforming it, and then I’ll think 
about how to exaggerate it for, for Jack. He’s the cartoony one, he’s the crazy zany one. So I 
exaggerate our movements and make them more cartoony for Jacks character. So then I do 
the thumbnails and then I try to figure it out on the screen. 
*Louise 
Ok… 
**next question 
*Louise 
Ummm, do you act out the movements yourself? 
*Lisa 
I do, umm not all the time, I have to admit. I think I should. Um but because we’ve got the 
reference of ourselves it kind of cuts out a little bit of that. But yes, I do try to act it out as 
often as I can. Because it, you act it out and you think of a ahhh emotional state that he is in at 
the time and you try to act it out.  What he’s thinking or, or something extra that you could 
put into it then what you’ve done here. 
*Louise 
Sure, Ok… 
And you’ve got a mirror?  
Yeah… 
*Lisa 
Yep got a mirror  
*Louise 
Ok.. 
Umm, Your familiar with the traditional animation principles? 
*Lisa 
MmmHmm [yes] 
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*Louise 
Yep 
*Lisa 
Yep I did all 2D before I made this transition. 
*Louise 
Ok, Um… How important do you see the traditional animation principles as being in the 
production of your work? On a scale of 1-10? Ten is most important. 
*Lisa 
Umm, I’d say 10 
*Louise 
Ten 
*Lisa 
Ummhmm 
*Louise 
Ok  
*Lisa 
Because I learnt everything about animation in 2D before going to 3D, so I just used those 
skills. Because, if you go into it without the basic skills first then you’ve got to learn the 
program and animation at the same time. Which is, to me two separate paths to your brain 
you’ve got creative and technical and the two of them don’t mix terribly well.  Well for me 
they don’t. So I need to be able to understand the program. But, I already know the basic 
principles, as well. 
*Louise 
Yeah 
*Lisa 
So I can just apply what I already know to the program then. 
*Louise 
Ok, there will be some other questions along that line in a minute. 
*Lisa 
Ok 
[Laughs] 
*Louise 
Do you think there’s any one animation principle that’s more important than others? For what 
your doing here in 3D?  
*Lisa 
Umm I’ll have to agree with what Ian said, sorry to nick off with one of his lines but the ‘Line 
of Action’. Because it just stands out so much, and you’ve got to have a strong line of action 
to have a strong pose. So… 
*Louise 
Ok, Do you think that the software provides you with adequate tools to employ the 
animation? 
*3:15 
*Lisa 
Umm…yes… umm sometimes it feels a little restricting, Ahhh because especially with some 
of our earlier characters. He wanted to do a face, and we didn’t have a face for that in the 
morph targets. So we had to actually create it. So we had to go in and say I want a really, 
REALLY angry face and we only had kind of half way angry. So actually had to go in and 
make the angry face from scratch that we wanted. 
*Louise 
So you were doing that yourself? You were making the morph yourself? 
*Lisa 
 Yeah, UhHa for the first time so I had to stop halfway through the scene and then get taught 
how to do morph targets and then put that face in the scene and keep going. [laughs] 
*4:00 
*Kelvin 
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Great 
*Louise 
Ok, umm.. Tell us a little bit about the education that you’ve had in animation? 
*Lisa 
Ahhh… Queensland College of Art, the Bachelor of Animation course and that’s it. Apart 
from that everything I’ve learnt after that has been from Ian or everyone else working here. 
*Louise 
Ok, So you came straight here after Oska, after umm QCA? 
*Lisa 
Yeah 
*Louise 
Ok, did they, were they using 3D software back then in QCA? 
*Lisa 
Ahh yes because Joe, Joe Brum did his student film the ‘Easter Islander’ one.  
*Louise 
Ahhh 
*Lisa 
He did that at uni in our last year, so yes. 
*Louise 
Ok 
*Lisa 
So, I think it was our last year we did that. But I barely touched any of the 3D software then. 
*Louise 
Right, but you were using Toonz or something like that? 
*Lisa 
Yep, Mmmhmm 
*Louise 
Do you pursue any further training in animation or relative activities like life drawing, out of 
hours? 
*Lisa 
Ummm I work too long to feel energetic about going to do life drawing. Ahh we did do life 
drawing here which was great. Ahh we used to do it once a fortnight on a Friday but it just 
kind of disappeared for now. I’d like to, I think it’s really important and I’d like to get back to 
the QA life drawing classes. But it’s just too many hours here at the moment. Apart from that, 
umm, I’m, wanting to learn more about 3D studio or Maya® so hopefully be able to learn 
about that on outside of work, but, that’s about it. 
*Kelvin 
Just, just on the life drawing. If you were to do a life drawing class would you want to sit 
down and do like detail sort of sketches or would you rather have quick poses and, and like 
you know, like as reference sort of poses like this? What would be your preference? 
*Lisa 
When we did life drawing here which, started off with super quick poses like ahh twenty 
seconds and thirty seconds. For two reasons to loosen us up, to get our minds off thinking of 
just animating and what not, to try and just loosen up so we can be freer. Umm but as well as 
that for these sorts of poses it is best to work rough. There’s no point doing a, a pose and you 
put all the detail into it and it might be a bit wrong or it might not be the pose you want to use 
in the end. Or somebody might not approve of, and say “I don’t like that” change it. And 
you’ve wasted hours doing shading and things on this pose. I come from an illustration 
background, ahh Ian had to break that when I started animating here. Though I like to have, 
[Laughs] I like to have long poses like 15 and 20minutes. It’s good for me, where I can sit 
there and render and make it look pretty. But I prefer shorter ones. So at life drawing class I 
was probably tend to stick to ahh 2-5minutes for a pose sort of like that, and a couple of long 
ones. Just so I can keep up a little bit of my illustration work, but mostly quick ones yeah. 
*7:05 
*Kelvin 
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Ahh 
*Louise 
Umm, have you ever had any acting training Lisa? 
*Lisa 
I did, Ed Hooks. With an acting friend of mine and that worked fantastic, ahh but apart from 
that, no. 
*Louise  
So on a scale from 1- 10 how important do you think acting is to the construction of your 
work? 
*Lisa 
Umm, 8-9 because umm timing is very important to me, ahhh and your actual ability to 
animate as well comes in there as well. So I think 8 so you can fit the other things in 9 and 10. 
[Laughs] 
*7:42 
*Louise 
Ok, um this isn’t on my list but I’m going to ask it anyway, I’m just wondering about the 
function curve editor wether it’s something that you use regularly, that you’ve got open and 
are constantly using?  
*Lisa 
Yep, I use it all the time. 
*Louise 
Have you got any sort of preference as to what sort of tangents that you like to use? Linear or 
umm flat tangents something like? 
*Lisa 
I’m not really sure what you mean by that? 
*Louise 
Well, umm by default whenever you make a key [3D Studio Max] will give you a flat 
tangent, yes. 
*Lisa 
Ok 
*Louise 
Yep, and I’m just wondering wether you have to go in there and like select a key and change 
it to a different… 
*Kelvin 
You have the green 
*Lisa 
Oh 
[Looking at a computer screen] 
*Kelvin 
Yeah that one 
*Louise 
Yeah that one 
*Lisa 
Yep 
*Louise 
That would be a flat tangent do you ever change them up here at all? 
*Lisa  
Umm, sometimes depending on what I want to do. Umm I might want the speed to be even 
but that’s not very often. Umm it generally tends to have something that’s either popping or 
something. So your going to be really slow and then QUICK! Into another key so I can really 
exaggerate some things sometimes. Especially for ‘Jack’ cause he’s a cartoony character. I 
can tend to have a lot of really super favouring going on the second key. But umm, umm 
generally with the which, I’m not sure of the technical term but the act is you have to be in 
‘Gimble’ mode to use the curve editor, for snaps. But I like to use local for moving the arms, 
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sorry, moving the hips and things like that. But you have to be in ‘Gimble’ to use the curve 
editor to get the right axis lined up with everything, umm. 
*Louise 
Have you got ‘IK’ [Inverse Kinematics] arms on most of your characters? 
*Lisa 
Umm, yep, ah ‘Jack’ as well. He’s ah forward, but most of the female characters can 
generally be in ‘inverse Kinematics’ [IK] for the arms and legs. 
*Louise 
Does that work for you ok, the ‘IK’? 
*Lisa 
Oiii 
*Louise 
Yep 
*Lisa 
It took me a while to get my head around forward actually. Especially for the girls because, 
their arms would twist very easily, if you weren’t careful you could accidentally rotate them 
too far and you get like a big liquorish stick. 
*Louise 
Mm 
*Lisa 
Twist in the arms. So it took me a while to get used to that, but the inverse ones I’ve had no 
problems with. 
*Louise 
I was wondering about if you know you worried about arcs and that kind of thing? 
*Lisa 
You can just turn on your trajectory and just look at your arcs. And plus just make lots of 
previews and just keep on watching and watching it and making sure it flows right. 
*Louise 
Ok 
*Kelvin 
It’s good. I just have a couple of questions about umm, since you’ve been working at 3D have 
you sort of developed anything that you might consider to be like an extra principle of 
animation that’s quite separate to 2D?  
*Lisa  
Umm 
*Kelvin 
Something that stands out as being a… 
*Lisa 
Not really. Umm I think the only thing is balance has become more important. Ah, as ‘Ian’ 
was mentioning about leaning forward or away becomes so much more important. Because, 
lean her forward a bit and her head gets bigger. 
*Kelvin 
Yep 
*Lisa 
And I had a scene where I didn’t realise that when I first started and her head came forward 
for one frame and you notice it cause her head suddenly expands and goes back again and, ah 
there’s nothing in particular, no. 
*Kelvin  
Ok, ah you were talking about function curves before, umm but I’m just thinking about in 
terms of movement itself, Umm do you see a big difference between, or um what do you see 
as the big difference between cartoony type movements and realistic movement or motion? 
*Lisa 
Ah, what else with realistic movement, especially with the girls, your not tending to try to 
snap into something or accelerate really quickly into a pose. So from one pose to the next 
your not going really quickly, your tending to ease out and ease into poses more often. Then 
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with the cartoony ones like ’Jack’, with the curve editor you tend to favour things a lot more 
with the ‘keys’. Umm, you can be a bit zainy with, with the girls sometimes [TWO WORDS 
NOT SURE] 
*12:08 
I’ve got an example in this scene where I did do something cartoony with her umm. I did a 
high kick. And I had one frame where I had a bent leg [looking on computer] 
*Louise 
Is that where you’ve got the FFD box on there? 
*Lisa 
Mmmha 
*Louise  
Ahhhh 
*Lisa 
But it’s only because, we needed to get more speed, make it look like it’s moving really 
quickly. 
*Kelvin 
mmm, 
*Lisa 
There so, as long as you don’t see it as an actual horrible bend in her leg as it goes back to 
normal afterwards. So as long as you don’t go, “Errr her legs all bent”  
*Kelvin 
Yeah so, 
*Lisa 
So, .. 
*Kelvin 
Thanks to that little bit of motion blur. 
*Lisa 
Yeah, gives it its extra speed. 
*Kelvin 
Yep 
*Lisa 
But apart from that, we don’t tend to exaggerate the girls too much because they have to be all 
nice and sexy and realistic. So the curve editor’s not really snapping them a lot, unless it’s for 
a specific “uhh”. 
*Kelvin 
Or something, so then the cartoon character is snappier and faster, exaggerated, umm 
accelerates and decelerates more and is… 
*Lisa 
Ahha a lot more rapid movement all the time with still a little bit of slow movement in 
between to break up your timing. You can’t have him all going [hyped up sound effect] all the 
time. 
*Kelvin 
OK 
*Lisa 
You’ve got to break it up. 
*Kelvin 
Ahh my last question’s about a job brief. So before you start a job you’d be given a brief as to 
you know, what the job is. What do you feel that you need to know, what do you need to 
know the most before you start a job and from that? 
*Lisa 
Well, that’s hard to answer because, we’ve been you don’t tend to start with something very 
often here. You, like ‘Ian’ said you don’t get layouts or storyboards you’ve got to start those 
form scratch. So we get the script, and then you do a story board yourself or somebody else 
helps you and frequently we’ve done our own video of ourselves acting out the whole thing. 
*Kelvin 
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So your job briefing is err, basically a script? 
*Lisa 
Ah 
*Kelvin 
Is that yes? 
*Lisa 
Ah, you pretty much have the scrips all done and recorded before we start. So we do have that 
to begin with. Ahh and we talk about the scenes as well. So, we say what he might be acting 
like, he might be acting like somebody you see on television. Or you know ‘So and So’ 
beginning to act like that. 
*Kelvin 
Yep 
*Lisa 
But 
*Kelvin 
Yeah, so yeah because you have quite a lot of creative control over it then it’s a very arduous 
job for you? 
*Lisa 
Yeah 
*Kelvin 
Yeah 
*Lisa 
Ahha, but at the same time, ‘Mark’, we got to see the story board cause we did animatics for 
the story boards. And um, ‘Mark’ approved the storyboards or he made comments about it to 
change and we recorded it ourself and our boss. Although, had approved those or if he saw 
something he didn’t like by this stage. Then he’d tell us what to do or made notes on the front 
of the folder saying what he wanted differently so we don’t forget. And you right those down 
but, 
*Kelvin 
Did he explain this for you? Did he explain what he means by that? 
*Lisa 
Umm, ah yeah for umm,  
*Kelvin 
Or you understood? 
*Lisa 
Yeah, I understood cause he actually appealed, and plus acts out these things. 
*Kelvin 
Ok 
*Lisa 
“I want it more like this”,”not sort of like this”. So he would do just a quick thumb nail 
sketch, because he doesn’t have enough time. And I go “ok” and you right them down. 
*Kelvin 
So these are you’re your sketches? 
*Lisa  
Yeah these are my sketches, so I can understand my own sketches [laughs] 
Umm and then you start animating it and Mark comes along every now and again and looks at 
what you have done. And says “that’s right” or “can you just tweak this mouth a bit” or “I 
don’t like what she’s doing there”. 
*Kelvin 
Mmm 
*Lisa 
So you get checked almost every single step of the way, along. So your not going to far off 
the track. 
*Kelvin 
Yeah 
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*Lisa 
Cause it can take a couple of weeks to do a scene sometimes so he will come back and check 
on you. 
*Kelvin 
Mmm, Ok. Well thank you very much for your time. 
*Louise 
You’ve been a very big help.
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THE DVA BLOG 
The following web log (BLOG), which is available online at http://animation_fixation.blogspot.com/, 
constituted one of the various methods I utilised to record and reflect on both the animation research 
and the studio practice.  Acting as an informal electronic diary, the BLOG provided a central repository 
for the many insights, findings, technical strategies, events and problems that occurred.  From the first 
entry recorded at the start of the degree in February 2003 up until the last entry in December 2005, it 
has traced many of the events and findings that shaped the development and direction of the animation 
research and the associated film project.  This explains its sizeable length (roughly 70 pages).  To assist 
the reader to navigate the BLOG, a summary of its contents has been provided over the following nine 
pages.  I have also taken the opportunity to highlight areas that may be of particular interest to the 
reader: incidences, insights and findings that mark turning points and landmarks on the research 
journey.  The entries are listed chronologically starting from the earliest (February 2003) to the most 
recent (December 2005). 
 
 
Construction of software tutorials as an additional form of documentation 
Whilst the BLOG does detail some of the technical aspects involved in the construction of the practical 
project (3D animated film), these aspects were primarily recorded via an additional form of 
documentation: software tutorials. Examples and an explanation of the contribution that these tutorials 
made to the project are provided in Appendix IX.   
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BLOG SUMMARY OF CONTENTS 
FIRST YEAR: 
February 2003  

• The BLOG starts  
• Pre-production planning 
• First meeting with studio supervisor – week 1 
• Modelling to a reference image in the Maya® viewport – week 2 
• Helpful modelling reference on the web – week 3 
• Modelling continued on the head – week 4 
• Creating the mouth cavity for the head – week 5 
• More fix-ups required on mouth and head – week 6 
• Work commences on modelling the character’s body – week 7 
 

April 25, 2003 
• Time management strategy required 

 
April 26, 2003 

• Creation of custom texture maps 
• Importance of modelling to a good reference drawing placed into the viewport 
• Don’t save jpegs as progressive – use standard 

 
April 27, 2003 

• Documentation via tutorials 
 

April 29, 2003 
• Researching and documenting Maya® rigging techniques 
 

April 30, 2003 
• ’Mouse hand’ 
 

May 3, 2003 
• First draft of script finished 
 

May 4, 2003 
• Cleaning up the character mesh 
 

May 12, 2003 
• Planning for the character rigging 
 

May 13, 2003 
• Status with research plan (exegesis) 
 

May 14, 2003 
• Meeting with research project industry partners 
 

May 18, 2003 
• Character rigging issues: neck and spine 
 

May 19, 2003 
• Importance of proper joint orientation in rigging 
 

May 21, 2003 
• Meeting with fellow research student 
• Character rigging status 
• Voice actor and sound engineer for film 
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May 5 2003 
• Cleaning up the Maya® character model mesh 
• Back clusters vanished 
 

May 28 2003 
• Film is too long – 7 minutes 
 

June 3 2003 
• Script changes complete and audio for animatic is now recorded 
• Importance of completing a comprehensive animatic  

The animatic proved to be a very helpful and time-saving tool. This experience led me to 
utilise a method called ‘3D shot-layout’ later on in the production in the film, where the 
animatic is replaced with stills from the posed character, and the scene’s camera position is 
determined. This strategy saved me a great deal of time when it came time to animate each 
scene. 

 
June 11 2003  

• Finishing animatic and purchase of book resources 
 

Wednesday, June 18, 2003  
• First three rigging tutorials finished 

The successful construction of these tutorials marked the decision to create tutorials to 
document all software processes throughout the production of the film.  

 
Friday, June 27, 2003  

• Literature review for exegesis finished  
 

Tue Jul 22, 2003 
• Exegesis (research plan) is finished 
 

Tue Aug 12, 2003 
• Creation of tutorials to document findings and rigging research 
 

Mon Aug 18, 2003 
• Double deforming problem on rig solved 
 

Sun Aug 24, 2003 
• Trouble with joint rotations on fingers – the importance of the Local Rotation Axis 
 

Sat Sep 20, 2003 
• Facial Animation – using Paul Eckman CDROMs on facial expressions and emotions as 

source of reference.  The facial expressions research I conducted at this time confirmed that 
the successful animation of facial expression is central to creating a believable performance.  
These findings underpinned the facial animation system and facial expressions that were 
utilised in my film. 

• Tools and strategies for facial deformation in Maya® 
• IK issue from Maya® 4.5 to Maya® 5 
• Limitations of Character Studio (3DS Max®) biped for animation 
• Using motion files as reference for animating 
• AEAF 
• Presentation of my research project 
 

Wed Oct 01, 2003 
• Working on facial setup – using "Stop Staring - Facial Modelling and Animation Done Right" 

as a reference  
This ground-breaking book provided the primary source reference for the methods used to 
animate my character’s face.  I have been so impressed with the success of this author’s 
method, that I have since incorporated it into the 3D animation classes that I teach.  
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Thu Oct 16, 2003 
• Blend shapes for head completed 
• Facial setup address animation principle to avoid symmetry and twinning 
• My assessment of the use of expressions on a character 
 

Wed Oct 29, 2003 
• Importance of turning off History in Maya® - deleting the history from the head and re-doing 

eye clusters, skin and expressions 
 

Sun Nov 02, 2003 
• My Maya® character is ready to animate!  
• Rigging and expressions (scripting) problems 

At this time I was dealing with the very technical aspects involved with writing scripts to 
control automated animation setups on the face. It was extremely challenging because it 
required an advanced understanding of mathematics, which is something I don’t posses. It was 
a hurdle, but I’m glad I persisted with it because in the end I was very pleased with the results. 
The animation that was generated from these setups gave it a flourish and believability that it 
would not have otherwise had.  

 
Tue Nov 04, 2003 

• Replacing the eyelid Y rotation expressions with SDK 
• Teeth changes - using SDK instead of blend shapes 
 

Mon Nov 17, 2003 
• Animating my Maya® character for the animation graduate screening 
• Instructions for using the Dynamics effect in sound Forge 
 

Thu Dec 04, 2003 
• Research plan updated, need to keep a diary 
 

Fri Dec 19, 2003 
• AEAF trip update 
• Confirmation 
• Studio visits 
• Screen-capture software 
 

SECOND YEAR 
Sat Jan 10 2004 

• New character.  
The creation of an additional 3D character in 3DS Max® provided me with the insight that 
experience in one software package greatly assists the learning of a different package.  In 
subsequent research, I found many other industry spokespeople who supported that idea. 

• Morph targets/blend shapes: issues with characters with a snout 
• Teeth Protruding through the lip 
• Getting the texture on the teeth and troubles with Mesh Smooth 
• Teeth rotated inexplicably 
• Importing materials from another scene in Maya® 
• Eyes – really frustrating problems with eye direction and rotation controls 
• Extra tutes done for controls on the character and facial visimes 
• Gollum’s amazing performance in Lord of the Rings 
• At this time, I was researching the importance of animators to possess some acting ability. 

Seeing the behind-the-scenes strategies for animating Gollum confirmed just how far this idea 
can be taken. This observation informed my later decision to film and actor performing my 3D 
character’s scenes. This video (along with additional video of myself performing some scenes) 
would be used for reference material during the animation process.  

 
Sun Jan 11, 2004 

• Made GUIs for left and right ears 
• The reset GUI control 
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• The nostril flare shape 
• No winking 
 

Wed Jan 14, 2004 
Making scene objects and modifying facial controls on character 
Fri Jan 23, 2004 

• Preparing for trip overseas 
 

Sunday March 14 2004 
• Back from Europe and Animex 
• Referencing and file structure for Maya® project 
• Preparing interview questions 
 

Mon Mar 22, 2004 
• Limitations of rigging – can’t achieve desired poses 
• I have an assistant 
 

Wednesday, April 21, 2004  
• Spline IK and skin weights problems 
• Continuing the 3d shot layout 
• A new tutorial for my web site - production strategies 
 

Sunday, May 02, 2004  
• Creation of new web pages for 3DS Max® tutorials, and modified plan for DVA studio project 

At this time, it became obvious that I would need to modify my planned studio project 
outcomes. I was falling behind in my schedule, and the solution that emerged affected the 
length and content of my subsequent film.  

 
Tuesday, May 04, 2004  

• Test of Camtasia screen-capture software  
I was very impressed with this software, and its potential use in constructing software tutorials 
became obvious. I have since used it for this purpose, and it became a very effective means of 
conducting the field studies with expert animators. 

 
Tuesday, June 01, 2004

• Creating a shelf button 
 

Monday, June 14, 2004 
• Fixing mesh smooth and other rig problems 
 

Thursday, July 15, 2004  
• Conducting interviews with animators in Brisbane and Melbourne 

 
Wednesday, August 18, 2004  

• Working on scene objects and textures  
• Field study and screen capture status 
• On advice from one of the project supervisors (who has been directing the research methods 

utilised in the research project) it was decided that we should not endeavour to locate any 
further research subjects for the field studies. His thoughts were that the Camtasia screen-
capture software was able to provide us with such very rich data that we would not require any 
further subjects. 

• Interviews status 
 

Sunday, August 22, 2004  
• Blend shape problems 
 

Sunday, August 29, 2004 
• Adding more blend shapes for ‘ff’ and ‘oo’ sounds 
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Sunday, October 03, 2004 
• Lattice problem mentioned in the last BLOG entry now solved 
• Field work – animators laid off 

At this point we had to progress quickly with our planned interviews and field studies at one 
particular studio. We’d been informed that all the animators had been given four week’s 
notice.  

 
• Audio – some urgency 
• The animation needs work 

This was after I’d completed a minute of my film. I thought the animation looked okay, but 
my supervisor indicated that it wasn’t. The details of this encounter is provided in the BLOG, 
but suffice to say it was good advice and it informed the way that I created and reflected on 
the animation for the rest of the film.  

• I thought I’d acted out the scenes sufficiently 
Again, I’d thought I’d covered my bases, but no – and this meant that I had to look more 
deeply at the place of acting in the animation process, and the need for the animator to be a 
good actor.  

• Developing a strategy 
At this point I had to develop a strategy to address all the shortcomings that my studio 
supervisor had identified in my animation. 

• Making the new toe joints and adjusting the weighting 
• Make the influence object for the foot squish 
• Introspection on these events 

One thing I realised at this point is the importance of getting plenty of other people to review 
and critique your animation. I have adhered to that rule ever since. I also came to the 
conclusion that 3D is an unforgiving medium, which requires a great deal of attention to the 
application of the animation principles (probably more so than the 2D medium that the 
principles were designed for). 

 
Sunday, October 10, 2004 

• Some more fix-ups: Blend Shapes, finger curls, skin weights, audio 
• Fieldwork issues 
• Gave free Maya® lecture at QUT 
 

Monday, October 11, 2004 
• Copying animation data – camera pan scene 2 
 

Sunday, October 24, 2004 
• Filming an actor performing scenes from my film 
 

Monday, October 25, 2004 
• Issues with batch renders for Global Illumination and motion blur 
 

Wednesday 27 OCTOBER 2004 
• Changing the order of the attributes on main character’s wrist locators: complicated and 

technical 
 

Wednesday 3 November 2004 
• Changes to the lighting 

I performed extensive tests using global illumination setups instead of standard lighting 
techniques. I wanted to get great results in the renders, to lift the look of the animation. 
However, the outcomes of these tests led me to abandon this idea and return to standard 
lighting setups. It also led me to more discoveries that allowed me to improve the quality of 
the standard lighting renders. 
 

Tuesday, November 09, 2004  
• Rendering issue with batch render rendering incorrect camera 

Motion Blur at frame 1 
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Wednesday, November 10, 2004 
• Cloth issue 
• Preparing for my end-of-year review 

 
Monday November 29 2004 

• Getting ready for end-of-year review 
• Fixing the eyes again – they close when you turn the head too far to the left. Complicated and 

technical. 
• The eyeballs are flipping, causing the eyelid clusters to flip 
• Can’t stop the flip 
• Live with it and work around it 

One thing became clear in this project: that the character rigging couldn’t always do what you 
wanted it to do. In other words, the software has some limitations, which means that you can’t 
always apply the animation principles to the degree that you’d like, especially stretch and 
squash. The additional research that we conducted confirmed that quite often you have to 
work around these limitations and just suffer them. This informed the outcomes and analysis 
performed in the thesis. 

• IK on the head is stuffed up on the referenced Bernard in old scenes 
• Ear issues: (see also entry for Friday March 18 2005) 
• New Hip swing control 
 

Wednesday December 8 2004 
• Some referencing problems – objects not rendering, not casting shadows, textures batch-

rendered incorrectly but OK in Viewport Render window 
 

Friday January 7 2005 
• Outcome of DVA review Dec 9 2004 

This marked a major turning point in the construction of my film. My reviewer’s advice on 
this occasion was invaluable, and I followed his instructions to the letter, in spite of the 
significant disruption to my production schedule. I am very glad I adhered to his advice, 
because in hindsight I know that I would not have been able to complete my film in time if I 
had proceeded with my original script. 

• Books that have helped my studies in Cinematography 
• A new method of using storyboards or shot layouts 

I mentioned this method in June 2003, when I was using an animatic. The 3D shot-layout 
method has proved itself to be a wonderful tool for planning and constructing the animation 
and cinematography. 

• A new animation principle required to deal with 3D cameras? 
• About copying entire poses 
 

Thursday January 27 2005 
• Recording of new character finished 
• Leximancer Research software 

At this point we dispensed with the research software we had been using and changed to a 
new one - Leximancer. This software was going to save us so much time (or so we thought). 
In the end I achieved better results much easier by using Microsoft Excel to tabulate all our 
data.  In this instance the human coder was more accurate, due to the nature of the data being 
analysed.  The complex coding guidelines that we utilised to code the data accurately could 
not be replicated in Leximancer.  

• People using my on-line tutes 
I was very chuffed that the tutorials that I had been posting to my web site were receiving a lot 
of traffic and acknowledgement. It reinforced their value to the project, and I continue to 
create tutorial-format notations on all techniques that I engage in all types of software that I 
use. 

 
THIRD YEAR 
Wednesday Feb 16 2005 

• Updating web pages 
• Animation progress – new schedule, and new beetle rig 
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• Rigid bind 
• Parent constraints and alternatives to using them 
• Memory – more required (me, not the computer!) 

An observation I made at this time emerged from my frustration that I often forgot procedures 
in the software that I had utilised on other occasions. It appeared that if I was not regularly 
repeating a procedure, it would fade from my memory and I would have to look up how to 
perform that operation again. This was where the tutorials and BLOG really came in handy.  
Another reason why I still use these recording methods today. It also appears that my fellow 
animators experience the same thing – it might be too much to expect a person to remember 
every process they’ve ever used in the software. The importance of having access to good 
reference materials and notes is obvious. 

• Selection Sets 
• Using Set Driven Key on the wheels of the vacuum cleaner – more technical, mathematical 

stuff 
I have found that Set Driven Key is a much easier method for automating animation in Maya® 
than the use of custom scripts and expressions. It may not offer the flexibility of expressions, 
but it is a damn sight easier to use, and for animators like myself who are mathematically-
challenged, the benefits of SDK are obvious. This is a finding that informed the outcomes of 
the thesis. 

 
Friday March 18 2005 

• Working more efficiently in Maya® 
The need to utilise time-saving strategies in the software interface became obvious. 

• Working in the graph editor 
Time-saving navigation strategies are also important in the curve editor. Some packages are 
better than others in this regard. 

• Blend Parent 
• Ear Sync GUI control for my character 
 

Saturday April 9 2005  
• Premiere Pro crashing on Export  
• Rendering out to a widescreen resolution in the Hardware Render Buffer in Maya® 
• Hardware rendering as opposed to Hardware Render Buffer rendering 
• Animation production strategy 

I think I have finally found my animation ‘style’ at this point. It comes as a result of working 
quickly and efficiently, but employing all the animation principles I can to get a respectable 
animation performance. This has informed the methods I provide to animation students, and 
the outcomes of the thesis. 

• More about working in the graph editor  
• Last entry for today – invisible locators 
 

Wednesday June 15 2005  
• Goodbye Semester 1 2005 – trying to clear schedule so that I can animate 
• Beetle character had to be imported (rather than referenced) into one scene 
• Referenced objects issues: scale and position 
• Crashing and referencing issues 
• Exporting animation 
• Additional note on exporting animation July 27 2005 (related to lattice no longer working on 

right elbow) 
• More eye issues on main character 
 

Sunday June 26 2005  
• Initial findings from literature review 

As we had all suspected, there is little reference to the Curve Editor/Graph Editor in published 
animation books and tutorials. This was a major finding, which indicated a real need for 
reference materials that provided text, images, and video instruction on how to use these tools, 
which were a tool that was used widely by our field subjects and also by myself.  

• Video based versus book tutorials  
• Catching up on the studio project animation during the mid-year break 
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Sunday June 26 2005  

• Initial findings from literature review 
 

Friday July 1 2005 
• Solution regarding the eyes being out of whack – orient constraints and Offset attribute 
 

Saturday July 9 
• Camera resolution gate fix-up 
• Animation progress 
• Final audio changes 
 

Thursday July 14 2005  
• Problems with the facial expression bump maps – they’ve moved! 
• Problems with the Smooth attribute distorting the texture 
• Final Trent recording 
• IK/FK Blend 
 

Wednesday July 27 2005 
• Using live-action footage to obtain key poses 
 

Monday Aug 8 2005 
Texturing issues, web site issues, finishing off last scene 
 

• Some texture file paths appear to be absolute and not relative 
• More troubles with absolute and relative paths – this time in Dreamweaver 
• Missing images on one of my web pages 
• Deforming the Diane character 
• Creating the shadows of the characters on the wall in the final scene 
 

Sunday August 20 2005 
Crunch time – getting the film rendered 

• Swimming 3D textures 
• The lid of the rubbish bin will not render 
• Grouping and parenting the objects contained in the individual furniture (and other object 

files) in preparation for referencing 
• Upper eyelid penetrates eyeball when character mesh is smoothed 
• Eyelashes slightly out of position 
• Evening out the texture on the main character 
• Shadow platters and Motion blur 
• Shadow Platters material not working when applied to new plane 
• Getting the light effect working properly in the wall lamp 
• Shadow casting on the floor boards 
 

Thursday September 15 2005 
Rendering all day every day and compositing scenes – very full-on 

• Film titles being made by a colleague 
• Fixing flickering eyelashes on main character 
• Importing lights 
• Issues with artefacts and aliased edges on renders of the foreground elements (characters etc). 
• Flickering, crawling textures, and gritty artefacts on 3D Motion Blur renders 
• Other motion blur related problems and fixes 
• Setting up false shadow lights 
• Shadow receiving/casting on shadow platter objects 
• Generating a Z-Depth channel 
• Tips for compositing in After Effects 
• Setting up the ‘rack focus’ shot (sc19) using After Effects 
• Eyes too white 
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• Learning lighting the hard way 
• Untidy alpha channel information on the scene 34 renders  
 

Friday September 23 2005 
Rendering out passes from Maya® for compositing – how I did them 
 

Rendering checklist: 
• All passes 
• Performing the foreground pass 
• Background Passes 
• Shadow passes 
• ZDepth passes 
 

October 12 2005  
• Revision of coding methods 
 

November 14 2005  
• Getting into writing the thesis 
 

December 11 2005  
• AEAF trip. 
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February 2003 The BLOG starts  
Pre-production planning 
I have designed a story and character which I have fleshed out into model sheets, storyboards and 
script. The film is to be completed over the next 18 months or so, and I am preparing for my first 
meeting with my project supervisor. Even at this early stage, prior experience with other 3D animation 
software is informing the decisions that I make.  
So I am designing the character with possible limitations of the software (Maya®) in mind. While the 
software will allow me to build just about anything, some types of models are easier to animate than 
others. I know that thin characters animate more easily than bulky ones (because, for example, there is 
less potential for arm flesh to accidentally protrude through stomach flesh etc as the character moves) 
and I also know that large, wide-open mouths (such as large-nosed dogs, crocodiles etc) are difficult to 
design mouth shapes for lip-syncing purposes. My character (Bernard, a camel) will be performing a 
lot of exaggerated athletic movements, and he will be talking a LOT. So I thin down his frame even 
more, and I make his mouth a little smaller  
 
First meeting with studio supervisor – week 1 
I had my first meeting with my studio supervisor.  I showed him the work that I've done so far for his 
approval and comment. He has also anticipated problems with mouth shapes, and recommends that I 
make the mouth even smaller. He likes my story, and gives some suggestions for dialogue and scene 
content. This requires me to rework the storyboard and the script to accommodate the changes. He 
instructs me as to the next step in the modelling process. I am to make two sketches, both the same 
size, of Bernard from the front and side views. I am to use these images as textures on two intersecting 
planes in the Maya®, which can then be used as a reference in the view planes as the modelling 
proceeds.  
 
Modelling to a reference image in the Maya® viewport – week 2 
I created the images and the reference planes in Maya®, but then I am stuck. I know that I can't 
proceed without further instruction from my supervisor, so I spend my time familiarising myself further 
with Maya®'s tools and menus. I know that time spent discovering important navigation and other 
important tools will assist me to work more efficiently in the Maya® workspace.  
 
Helpful modelling reference on the web – week 3 
My studio supervisor inspected my work for the week, (he is probably expecting more progress, but he 
doesn't say anything) and suggests that I follow a tutorial that he has found on a site 
http://www.thehobbitguy.com/Tutorials.html. 
 
The tutorial saved my life (everything is so much more serious when you've got a schedule and 
deadlines). It demonstrates the use of the Polygon Create tool to trace the profile off the reference 
image (a face) which then forms the main starting object from which to model the character. When this 
is traced, you use the Split Polygon tool to create segmentations (like cross sections) across the face of 
the newly-created polygon. Once again, it is necessary to consider the actions that the character is to 
perform before deciding how dense the mesh needs to be and therefore how many segments to make. 
My supervisor suggested that to assist me in this process, I should draw some guide lines on the 
reference images of Bernard (the name of my character) that I've used in the viewport of where the 
segments should probably be placed. I am told to create the lines to flow along the natural forms of the 
face (the face is the first part of the body I will model).  
 
Modelling continued on the head – week 4 
Once these segmentations were made, I selected all the vertices except for the ones along the edge of 
the face profile, and translate them at right-angles to the profile to create a very block, half-face, which 
is then duplicated as an "Instance" so that changes made to one half will be reflected in the other half. 
Once the face model is complete, the two halves can me combined together with the Polygon>Combine 
command to make one whole head. I showed the work to my supervisor for feedback, and he reminded 
me to put plenty of segments in the mouth and eye areas where the mesh will need to perform a wide 
range of movement with Maya®'s "blend shapes" option.  
 
Creating the mouth cavity for the head – week 5 
I worked on creating the mouth cavity. I use the instructions in the tutorial my supervisor gave me in 
week 3 to create a shape that extends all the way back into the head, so that when you look through the 
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camel's mouth, you can't see a hole at the back where the mouth ends.  
 
More fix-ups required on mouth and head – week 6  
Further fix-ups required on mouth and head.  
 
Work commences on modelling the character’s body – week 7  
Finally I have basically finished the head, and I started modelling the body. Although I could create a 
body from a polygon primitive object, reshaping and splitting polygons as I go, I was so impressed 
with the method used in the head tutorial, where you use the Create Polygon tool to make a profile and 
put cross-sections into it, that I decided to use this method for the rest of the body. So I end up with one 
entire arm, one leg, half a torso, one foot with two toes, and one hand. I can spend more time modelling 
to catch up on the time that I have lost earlier in the semester (I had research and work commitments 
that I had to attend to) because this is now the Easter break. One week to catch up. Yippee!  
The next thing: Before using the Combine command and duplicating arms and legs etc, I start 
organising the textures. It's often wiser to map the textures before combining because the faces of each 
part are a little easier to select while they are still in their independent state.  
 
Part of the mapping process requires you to make sure the map is evenly distributed over the surface, 
so to help you to do this, you can apply a checker pattern as a test texture which provides a great visual 
guide as to the distribution of the texture. You can easily see which parts of the texture are stretched, 
and you can use the Texture window in Maya® to re-position the UVs of the texture. So I created the 
test texture in Photoshop, creating separate areas which were designated to specific parts of the body - 
for instance, one part of the texture covered the arms, another larger area was devoted to the torso, and 
one small corner was devoted to the toes etc. Each body part was selected in turn (all the faces 
comprising that part), and then, using the edit polygons>texture >planar mapping function, the texture 
map was applied to that part. Using the UV texture editor window, and selecting UVs on the mesh, the 
UVs were repositioned.  
 
Once all the texture mapping has been worked out, I can replace the test, checker-pattern texture with 
the final one. I knew that I wanted to physically (as opposed to virtually in Photoshop!) paint water-
colour textures and scan them into the computer. But first, I had to print out the planar UV mapping 
that had been applied to the object so that I could use it to trace onto watercolour paper. So I took 
snapshots in the UV texture editor window, saved them and printed them out. Next I traced these onto 
watercolour paper, painted them, and scanned them in. Each scanned body part texture I then pasted 
over the relevant body part area on the original test texture. Then I reloaded the texture in Maya®'s 
hypershade window, and voila! the lovely new texture appeared on the model. Bewdiful. Well, almost. 
Further details needed to be added to the textures, things like rib shadows, fingernails, hairy bits, toe 
jam and ear wax. All this could be done in Photoshop, or, even better, Corel Painter, which has 
wonderful watercolour tools. This would be much more efficient than re-painting and rescanning the 
original watercolour paintings. 
 
April 25, 2003 
Time management strategy required 
Work continues on the camel's texture, but this has been interrupted with the setting up of my web site 
and this Blogger site. I have enrolled in a Dreamweaver course which starts next week, but I'm going to 
pull out of it, because I've managed to work Dreamweaver out OK just through manuals, on-line tutes 
and basically just testing and messing with it. I am getting very particular about not wasting any time at 
all. If I can get eliminate the need to attend Dreamweaver classes, then I've saved many hours of my 
precious time. I spend a great deal of my life in front of the computer and sticking my head into 
manuals. Mostly I am able to sort out software problems on my own if I have enough resources to turn 
to. I have bought SO many computer books, but I definitely get my money's worth out of them.  
 
Getting the texture map fitting properly on the model is a very fiddly business, but it needs to fit 
perfectly so that no stretches and flaws can be seen on the many close-up shots required in the film. I 
am getting very sick of it though, so the web site set-up is a welcome relief.  
 
April 26, 2003 
Creation of custom texture maps 
I've done a lot more work on the web site, but today I am intending to work more on perfecting the 
texture maps on the camel body. I have been having technical issues with saving textures in Photoshop 
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to the .IFF Maya® format. The plug-in for this may be corrupted or something. Sometimes when I try 
to save to the iff format, Photoshop will give me an error like "error writing to disk" or "disk full" etc. 
Then, today, when I created a new, separate texture for the head, it saved to IFF format OK, but when I 
assigned the texture to the head, the shaded view display was corrupted, with some faces appearing 
transparent, and other colours appearing on some of the faces. I couldn't figure it out at first, and I 
checked some of the display settings in the view panes etc. No joy there, so I started investigating the 
texture itself and the material's settings in hypershade. These settings looked OK, so then I decided to 
resave the texture in JPEG format, saving from the master Photoshop psd file, and assign the jpeg 
texture to the head instead of the IFF. This fixed the problem. Quite strange, as IFF is the preferred, 
native format for graphics files in Maya®.  
 
Importance of modelling to a good reference drawing placed into the viewport 
Now that the texture is done and I can assess the model so far, I am more concerned than ever that the 
camel's head looks more like that of a horse. I've been ignoring it, hoping that it will go away, but I 
need to re-work the shape of the head. It means that I will have to go off-model a little, but it's clear 
that it's important to be happy with the reference sketches before you start to model. I try the sculpt 
poly tool, which has improved the shape a little, but the whole nose needs to be flattened out. The best 
way to do this is to select vertices and scale them. This works OK, and by scaling and moving vertices, 
the nose flattens and the head starts to look much more like a camel. I refer to a photo of a camel's face 
that I sourced from a web site. I notice that the division that runs from the base of the nose to the mouth 
is very narrow in the photo, so I amended this on my model. The nostrils are more flared in the photo 
too. It's interesting that in this film, the model is definitely not photo-realistic, but I still need to 
incorporate some realistic features and even exaggerate them so that the audience is clear that this 
creature is a camel. I have to be very careful though, because the mouth cavity will start protruding 
through the head mesh, so that will need to be re-shaped to fit the mouth again.  
 
Well, after re-shaping the head, it's looking much better. Also, it's made the head less symmetrical, 
which was something that I wanted to fix anyway. When you model one half of the head and then 
mirror it, like I did to begin with, both sides are exactly the same, and to be more organic-looking, the 
two sides needed to be asymmetrical.  
 
Don’t save jpegs as progressive – use standard 
 Stupidly, after modifying and re-saving the jpeg texture for the head, Maya® gives me an error when I 
try to reload the file. It doesn't like it. So I re-save the texture as an IFF, and Maya® likes it this time 
and the display is not corrupted. Hmmm. A little later, while working in Pagemaker, I get errors while 
trying to place jpeg images into the document I'm working on. It tells me that it can't read it. So I 
resave them in Photoshop, noting that Photoshop had been defaulting them to progressive jpegs. I now 
save them as baseline standard jpegs and they place OK in Pagemaker now. Maybe that was the reason 
that I had problems with the jpeg textures in Maya®. That doesn't explain the issues with the IFF files 
though. 
 
April 27, 2003 
Documentation via tutorials 
Today I have been working solidly to complete the first of the Maya® tutorials to put on my web site. 
It is now on my site. As I complete each stage of the film, I will create tutorials to cover the processes I 
go through. I've got 2 more tutorials to create - one for the body modelling and one for the texture 
mapping and then I will ave caught up to the production stage that I am now at.  
 
April 29, 2003 
Researching and documenting Maya® rigging techniques 
Last night I finished the third tutorial for my tutorials page - the texture mapping tute. This means that I 
can start working on the skeleton and rigging of my camel character and commence writing the next 
tutorial. So, I'm studying my Maya® books and working out what rigging I need and what needs to be 
done first. I'm also examining the sample skeleton that my studio supervisor gave me. It's clear that this 
aspect of the project requires a lot of planning - the character must have the ability to perform the 
movements required of it in the script, but care needs to be taken that it doesn't become overbuilt and 
therefore cumbersome to operate. However, any tools that can be used to animate the character more 
efficiently and effectively will be considered.  
 
The camel's texture has been applied, and fits quite well, although I plan to refine it more and look at 
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some bump-mapping to go on as well. But these cosmetic refinements can wait for a while, as I need to 
spend some more time on the research and the rigging. I've invested a lot of my time on developing the 
new web site, so I've got to catch up on the other work. 
 
April 30, 2003 
’Mouse hand’ 
My hand hurts. I have mouse hand. Back to the pencil and paper for a while. The web site is well and 
truly operational, so I'm going to stay away from massive amounts of computer work for a couple of 
days. I have to mention that I found a great resource today on the web that will help me with my studio 
project. Thank god for the internet. 
 
May 3, 2003 
First draft of script finished 
I finished the first draft of the script today and posted it to my web site. 
 
May 4, 2003 
Cleaning up the character mesh 
I prepared the head and neck of the 3D camel character so that their vertices lined up perfectly. They 
have to remain as separate objects (to facilitate blend shapes) so combining them and merging the 
vertices is not an option. I created an extra row of vertices either side of the join to help them to line up 
properly, and used the snap vertices (V key) option to snap the bottom-most head vertices to the top-
most neck vertices. Then I went into the texture editor window and lined up their UVs so that the 
texture would match up. I smoothed both objects and did a test render, and noticed that the Smooth 
operation had created a big swelling where the two objects met. I knew that merging border edges 
usually fixed these types of problems, but in this case I couldn't merge the edges because I would have 
to combine the head and neck to do this. So I had a closer look at the Smooth options and ended up 
turning off the option for Geometry Border Edges. It fixed the swelling, and there's no noticeable seam 
where the head and neck join. 
 
May 12, 2003 
Planning for the character rigging 
Well, progress on my 3D character has been very slow at this stage. I have been working on the 
skeleton for the last couple of weeks, and it's very technical and I really want to understand what I'm 
doing and also create a rig that will do what I want it to do. I have many resources of information 
available to me (books and internet and supervisor) but each use a different approach and all of these 
need to be adapted to suit this particular character. So it's a process of trial and error, and this is very 
slow. However, on the positive side of things, this slow pace allows me to digest and understand the 
concepts that I am learning.  
 
The next two days I am devoting wholly and solely to my research. I have a meeting at a local 
animation training facility (they are an industry partner on the research project) which I need to prepare 
for and I am concerned that I have neglected the research component because the bones situation has 
required so much of my attention. Time is of the essence all the time. 
 
May 13, 2003 
Status with research plan (exegesis) 
My exegesis draft is just over 4000 words now, so I need to check with my supervisors that I am on the 
right track with the content and topic etc. I am in the process of nutting out the specifics of each stage 
of the research, so I'm referring to the research methodologies plan outlined in the ARC linkage grant 
proposal, and to the advice that John Stevenson provided me with, including texts that he 
recommended. The structure of the research methodologies that are outlined in the ARC proposal are 
very specific in both the methodologies to be adopted and the data and outcomes that are to be 
obtained. My major concern is that the research methods that I use for my own project complies with 
the guidelines in the ARC proposal but still remains relevant to my project and does not prove to be too 
cumbersome or unwieldy. I need to bear in mind that my project is only one component of the overall 
research to be conducted, and that I am not expected to do the whole lot! 
 

May 18, 2003 
Character rigging issues: neck and spine 
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Neck and spine issues. I absolutely have to document my trouble getting this camel’s rigging to work 
correctly. I want to remember at the end of this project just how much of a barrier it imposed on me 
both emotionally and in the creation of the animation that I eventually wanted to create with it. This is 
a real issue that is completely relevant to my research. Creating rigging that is effective requires a great 
deal of technical skill. With 2D animation, you do not have this technical barrier. If you can draw it, 
you can animate it. With 3D, unless every character you create is a humanoid biped with a relatively 
simple joint structure, you have to have the technical knowledge to solve issues with joint setup and 
control. Virtually every tutorial that I have ever seen for Maya® rigging uses a human type of character 
as an example. The character that I am creating is unusual in that it has a long neck and back structure. 
Modifying existing tutorials to develop a strategy of rigging for this character works to a point, but the 
co-ordination of the back and neck IK is a continuing problem that is slowing my progress 
dramatically. I have not progressed in this task significantly for about 3 weeks. Always there are 
problems, and the usual sources of reference I use (manuals and supervisor) are not enough.  
 
In a studio situation, most often a technical director (TD) would be employed to create the rigging, and 
an animator is required to perform the animation and that’s all. Unfortunately in my case, I am required 
to create the character that is to form the subject of my study. I liken it to asking a fine art student to 
weave a canvas before the painting can begin. It is absolutely this single-most frustrating thing I can 
remember doing for quite sometime, and I have to force myself to sit down in front of the computer 
and solve these issues. It is taking away all my motivation for continuing and it is a absolute struggle to 
keep myself going. I would never attempt to try to teach a student rigging. If you are going to teach a 
student how to animate, provide them with pre-rigged characters. In this project, I am hiring actors and 
a sound technician to produce and record the voice acting and foley sounds for the film. I am now 
wondering if I should have hired someone to rig (and perhaps model) this character. Animation is the 
focus of this project. I have spent nearly an entire semester just working on this character and I have 
not even started creating the environment that this character is to exist in. I am getting extremely 
concerned about this state of affairs.  
 
The specific issues I am having with the skeleton are:  
1. The IK chain in the neck. When you move the root joint (hips_JNT) the neck chain doesn't follow. 
This neck chain is parented to the back chain, but when IK is applied to the neck, the neck won't follow 
the back. Should another node be created to contain every component of the skeleton including all the 
IK?  
 
2. Why aren't IK chains parented to anything?  
 
3. Why isn't the neck curve parented to anything?  
 
4. The neck and back chains are not moving the way I want them, and every strategy I have attempted 
to improve the way that they perform has some sort of negative consequence. If I move a cluster in the 
back, the back chain moves, but the neck chain doesn't – there’s stretching occurring between the joints 
on the end of the back chain and the joint at the beginning of the neck chain.  
 
These are the strategies I have tried in order to get the neck and back co-ordinated:  
I point-constrained the neck_a_cluster (the cluster at the very start of the neck) to the locator (which is 
parented to the top joint in the back). This allows the neck to follow movements made on the back 
clusters, and it responds quite nicely, but all of the other clusters in the neck and the neck curve gets 
left behind, and when you perform twist in the back IK, the neck does not twist properly (in fact it 
twists in the opposite direction to the back).  
 
In response to the fact that the curve gets left behind, I tried parenting the neck_curve to the 
neck_a_JNT (joint at the base of the neck). However, the IK in the neck goes completely nuts if you 
move any of the back clusters. I wondered if the IK flipping could be due to the rotation discs of the 
back and neck IK intersecting with each other, but rotation in the X axis didn’t seem to function with 
these discs, it only seemed to rotate in the Y. I got completely confused trying to resolve this issue by 
looking through manuals.  
 
I created a neck group node to contain all the clusters and the curve in the neck and I point-constrained 
it to the locator. This moved the whole neck chain out of position, and the neck chain's response to the 
movement of the back clusters is not good – all the neck's components start to separate the further you 
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move the cluster.  
 
 
So I’ve taken the point constraint off altogether, and I'm back to the issue of having the neck curve 
unparented to anything else in the skeleton, and the issue of the stretching between back and neck IK 
chains whenever any of the back clusters are translated. When twist is used in the back IK, the neck 
chain actually twists in the opposite direction.  
 
The status of the camel's skeleton is that it now has no point constraints on it – I have taken these off 
and am left with the issue of the stretching between the neck and back chains when any of the back 
clusters are translated.  
 
 

May 14, 2003 
Meeting with research project industry partners 
Two of my research supervisors and I had a meeting this afternoon the directors of a local multimedia 
and animation training facility. The company running this facility is an industry partner for this 
research project.  
 
My supervisors and I explained the project aims etc, and I gave a basic description of my DVA project. 
I explained that I wanted to ensure that I meet any obligations that the company may expect of me, and 
also asked if they would be able to provide me with access to their animators so that I can perform my 
workplace research. They agreed that this would be OK, and also offered to approach a couple of local 
games companies (which they have good relations with) on my behalf to negotiate time with their 
animators. The studios in question mostly use 3DS Max® for their productions. I will identify and 
negotiate with other studios who use Maya® so that I can conduct research in a Maya® environment.  
 
One of my supervisors suggested that I study the processes taken by a traditionally-trained animator's 
journey in learning to animate in 3D. This may provide me with some interesting insights as to the 
cognitive processes taken by traditional animators as they transfer their knowledge to the computer.  
One of the industry partner’s directors mentioned that one of their students who was trained in 
traditional skills at QCA learnt 3D software and within about 6 months was producing high quality 
animation.  The directors did not express any specific expectations of me in regard to outcomes of my 
research, but were interested in utilising the software tutorials that I produce. They would be keen to 
take advantage of any findings that would be of use to them in the development of their teaching 
resources etc. One of the directors stated that 3DS Max® was used by many of the local animation 
studios because it was cheap, and that their own facility had moved away from teaching more 
expensive software to their students because they felt it was important to provide their students with 
skills in software that was widely used.  
 
 
May 19, 2003 
Importance of proper joint orientation in rigging 
Last night I finished the arms and legs of the skeletons, and this morning I am doing the hands. Some 
very thorough instructions in the Learning Maya® - Character Rigging and Animation book has given 
me some great insight into how joint orientation works and how it can be adjusted etc. It's important 
that joint orientation is consistent with the hands because of the set driven key system that will be set 
up on them.  
 
Now that I am more informed about joint orientation, I am concerned about the orientation of the joints 
I've made so far. All of these joints are controlled by IK, and according to the book it's not as vital to 
have joint orientation perfect on IK systems. However, basically every joint I've made has been 
translated either with or without insert active, and they no longer have the x-axis pointing directly 
down the bone. I tend to think that this is not ideal! I tried using the script command to re-orient them, 
joint -e -oj xyz; but this doesn't seem to have any effect at all on these joints. But doesn't matter, I was 
not sure if I should really change joint orientation anyway now that there's point constraints, pole 
vector constraints and IK all over them. I'll ask my studio supervisor on Thursday, but in the meantime 
I want to bind it all, and I reckon that I won't be able to do any changes to joints after binding's been 
done. I'll still bind it and just hope that I won't have to do it all again if joints and stuff need to be fixed! 
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May 21, 2003 
Meeting with fellow research student  
Today I met up with another DVA student (from the Design school) at the QCA library and we had a 
study session together. This was ostensibly to assist each other with our research strategies that we are 
proposing for our thesis topics. It was a productive session I think, and we were able to identify areas in 
each other's research that may require further examination etc. She suggested that as part of my process 
of finding examples of how traditional animation skills are present in the work of 3D animators, I could 
perhaps address issues of the digital aesthetic (which is her area of expertise). She asked me how I 
could identify an example of animation that has been constructed with traditional animation principles - 
how would I know? What signifiers are present in the finished animation that identify it as containing 
examples of traditional animation principles etc.? Potentially this could lead to a very large thesis, so I 
need to constrain this topic within specific limits, but certainly this is an area that is relevant to the 
research and should be included to some degree.  
She asked me if I could give her names of women in digital animation in Australia. I could not think of 
one. The only notable women in animation use traditional processes, like painting, not digital.  
 
Character rigging status 
As for the rigging of my character, I have done the modifications to the legs that I needed to do, and 
they seem to be working well. I've made the hands, and have Set Driven keys to animate finger curls 
and cupping the hand etc. They are moving quite well, although I need to fiddle around a bit more on 
the local rotation axis of the top thumb joint, because the thumb curl is a bit wonky. I'm not sure if I 
can mirror the hand successfully or if I have to make the other hand from scratch. I don't want to waste 
time on this if I don't have to, so I'll wait until I see my studio supervisor for further instruction there. 
The relationship between the neck and the back joints are still not working adequately, so I need his 
help on that too. I also need to put a bone in the jaw, as I don't imagine that morph shapes will be 
sufficient for the wide-open mouth shapes, and I'm not sure if I should put bones in the ears or whether 
there is some other tool in Maya® that might work dynamically to produce secondary animation on 
these. However, I'll probably want to do some ear flicks and pull the ears back etc, so I'm guessing 
bones will provide the best control in this case. I also want to check with my studio supervisor about 
the local rotation axes on some of the IK chains.  
 
Voice actor and sound engineer for film 
The other bit of news is that I've got my sound recorder/editor and my actor all lined up ready to do 
their thing during the week of July 8. So I'll be going down to Melbourne for that. The sound editor 
wants an animatic ASAP, and I've also sent him a copy of the NFBC animation "Getting Started", 
which has provided a lot of inspiration for the sound design of my film, so he'll get more of a feel for 
what I'm after by viewing this film (I hope). I also hope that some of this expense (travel, actors' fees 
etc) I can claim as research expenses. 
 
May 5 2003 
Cleaning up the Maya® character model  
My studio supervisor showed me on Thursday how to finish off the rest of the model, so I saved all the 
changes that he had made and took the model home to work on. I cleaned off all the layers I no longer 
needed, got rid of any old bits of geometry and unused nodes etc out of the scene. One of the things I 
had to fix was the position of the model and the skeleton, which need to be translated up so that the feet 
weren't below the ground plane. After I did this, the IK on the feet and legs went stupid and I couldn't 
fix it. I wasn't entirely happy with the leg set-up anyway - I had modified the position of the bones a 
few times and I wasn't sure that the working of the rig wasn't going to be adversely affected by all this 
modifying. The local rotation axes were out of whack on a few bones, and although my studio 
supervisor had reassured me that it's not so crucial to have the local rotation axes pointing the right way 
for IK chains, I decided to delete them all and do them over, making sure that they were placed in the 
right spot to begin with. Doing this took a bit of time, but it also had the effect of reinforcing many of 
the concepts (especially about Set Driven Key and attributes etc) that I hadn't completely understood 
before then.  
 
Back clusters vanished 
Anyway, I was really happy with the feet, and when I was testing the rig again, I noticed that all my 
neck and back clusters were gone! I must have deleted them when I was cleaning up my scene. So I 
had to do them again, which also had the positive outcome of reinforcing what my supervisor had told 
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me about getting the clusters and the two IK chains in the neck/back working correctly. I had the same 
issues that my supervisor had encountered where some of the clusters had Relative active on them, and 
even after I turned them off, I'd check later and it would be on again. Eventually they all stayed off and 
the rig is working OK. I've put in a jaw bone to operate the opening and closing of the mouth, and now 
I need to put a couple of bones in the ears, and put the bones in the remaining hand and then I'll bind 
the whole thing. Oh, I've added more detail in the mesh around the joints (knees, ankles, elbows, 
groin). Nearly done.  
 
 
On the research side of things, I have been continuing with my literature review, and have found some 
very helpful information on the SIGGRAPH site about animation principles in 3D animation, including 
the ground-breaking paper that John Lasseter wrote for Pixar. I've also been reviewing the development 
of the principles as outlined in the "Illusion of Life" Disney book. I am also interested in obtaining 
copies of early documents and drawings during that developmental stage at Disney during the thirties. I 
recall reading somewhere, maybe in a John Canemaker book that there was a Disney library in Florida 
that had been set up recently for academic research. I've searched on the internet and have located some 
information about it I think, but it doesn't seem to have an internet site of its own to interface with. 
 
May 28 2003  
Film is too long – 7 minutes 
The sound guy who will be working on the track for my film has asked me to provide him with an 
animatic as soon as I can. So I have been working on this. I recorded my own voice for the dialogue, 
just so that I could work out how long the film is. I was shocked to see that it came in at just over 7 
minutes! Geez, that's too long! I don't want a repeat of the Deadly Ernest project, where I had to rush to 
get it finished and didn't have time to polish the animation. This new project is all about effective 
animation, so I have to cut it down. So I'm going over the script again, and making it as tight as 
possible, and hopefully making it more exciting for the audience. I've found some fantastic retro music 
by a guy called Bob Thompson, http://www.bobthompsonmusic.com/ and I think my sound guy would 
be able to reproduce something very similar. It would mean that there could be parts of the film where 
we just hear this great music playing while the camel just goes completely insane. I'm also introducing 
a couple of surreal "Python-esque" moments that I came up with.  
 
The dialogue that is spoken by the phone operator needs to be processed so that it sounds like it is 
coming out of a phone. I'm using Sound Forge here at home, and I got the best results be recording the 
dialogue at 11, 050 hz and 16bit mono. I then apply a small amount of bend to the pitch. 
 
June 3 2003  
Script changes complete and audio for animatic is now recorded 
Well, I've finished the changes on my script and have done all of the audio and sound effects for the 
animatic. I've recorded my own voice for all the dialogue on the animatic, which I needed to do to 
enable me to get all the timings worked out etc. However, I've organised for a student friend of mine to 
do the voice-over for me, which I'll record on Friday. Then I'll replace all my own voice content on the 
animatic with his, and then export the whole animatic out again as a quicktime, which I'll then send 
down to Melbourne to my sound editor.  
 
Importance of completing a comprehensive animatic/3D shot-layout 
Completing an animatic has been hard work, but it's been a brilliant mechanism for checking all my 
timings, and the script itself. It lets you see what gags work and what don't, and what action needs to 
occur when. The script changes as a result, as do the drawn scenes on the animatic's timeline. But I'm a 
lot happier now with the script. It can still be tightened up and improved, but I need other people to see 
it now, because I am too close to it, and may not be able to see things that are wrong with it. I believe 
that if the animatic can be really refined, then there's less risk of having to re-do scenes later on at the 
animation stage. All the things like staging and silhouette can be sorted out in the animatic, which 
really saves time later. The total length (including a few end titles) is 7 minutes, but I'm not too 
concerned because in a number of scenes the action occurs off-screen - you can hear what's going on, 
but you can't see it. A lot of the animation is lip-sync and facial expression, which I imagine won't take 
too long to do. 
 
June 11 2003  
Finishing animatic and purchase of book resources 
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The last week has been busy with finishing the animatic (which I have now completed and sent to 
Melbourne to the sound editor) and with the literature review for my research. I have been doing a 
great deal of reading, and have actually bought a few animation books to add to my library; "Maya® 
Character Animation", "MEL Scripting for Maya® Animators", "The Illusion of Life", "The 
Animator's Survival Kit" plus a research book "The Post Graduate Research Handbook". Although a 
couple of these books are in the University library, they are the sorts of books that you really need to 
have on hand to refer to at any time. Of course, they are completely essential to the research too.  
 
Today I am doing what I can to complete the rigging on my character to show my studio supervisor 
tomorrow, because it's the last time I will have an appointment with him until next semester I think. 
 
Wednesday, June 18, 2003  
First three rigging tutorials finished  
I've finished another tutorial today, the first of 3 tutorials on rigging the camel character. It was a good 
exercise in reinforcing everything I've learned about rigging in Maya®, and it has enabled me to 
document my practice in this area.  
 
 
Friday, June 27, 2003  
Literature review for exegesis finished  
The literature review for my exegesis is basically done. I have really refined the focus of my research 
and have gone a long way forward in its construction. It's going to be a big project, including the web 
site, creation and implementation of tutorials (so that I can document and also test some of my findings 
in the classes that I teach) protocol analysis techniques of observation and interviewing of animation 
'experts', coding the data and reporting on it. The Action Research paradigm is eminently suited to this 
project.  
 
I have posted more tutorials that I've made to my main web site, and have also created some links to 
other pages that I've made - a full annotated bibliography and a comprehensive explanation of what the 
animation principles are.  
 
I have been reading and writing every day - chipping away at the exegesis. I will be in Melbourne for 
one week over the break to do the sound recording for my film, so I need to make sure that I get as 
much done on the exegesis as I can. I'm pretty comfortable about being able to finish it on time for 
August 1.  
 
 
Tue Jul 22, 2003 
Exegesis (research plan) is finished 
The exegesis is finished, coming in at 10,000 words or thereabouts. It's all printed and bound and ready 
to hand in. A copy of the exegesis is on my web page 
http://members.iinet.net.au/~zapo/pages/research.htm  
 
I came back from Melbourne last week, and am glad to report that the sound recording and editing that 
I did down there was very successful and the actors were really good. I now have a beta version of the 
soundtrack that I can use to break down the dialogue while the sound editor works on the rest of the 
sound effects and filters etc.  
 
So this week I am working on the 3D modelling of the objects and environment that I need for my film, 
which is lots of fun and a nice relief from the exegesis! 
 
 
Tue Aug 12, 2003 
Creation of tutorials to document findings and rigging research 
For the last week or so I have been preparing more tutorials of the rigging and skinning that I’ve done 
on my character. I have done three which are all ready to upload to my site. There’s a lot of work in 
these, but it’s worth it – I refer to these tutes again and again, and they constitute very detailed 
documentation of my processes. I update them regularly when I encounter new information. 
Unfortunately my ADSL modem has kicked the bucket, so I am back to the old 56k dial-up until my 
modem is replaced. I’m not going to upload the tutes until I’m back on ADSL.  
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My character rig is now set up with a good number of attributes to control hand, fingers, and arm twist 
and angle. However, now my rig has got some redundancy problems. When I select the ALL control 
node, and translate the rig, there’s all this double-deforming happening. I’ve tried to fix it, or even 
isolate the problem, but I’m going to have to ask my studio supervisor.  
 
I’ve also been working on the environment for the film – modelling and texturing the scene objects. It's 
fun, almost a no-brainer compared to the frigging rigging.  
 
 
Mon Aug 18, 2003 
Double deforming problem on rig solved 
Well my supervisor fixed the double deforming problem on the rig - I had Inherit Transforms active in 
the attributes for the geometry node. D'oh! Well, I'm just glad it was easy fixed. Progress has been very 
slow this past two weeks as I am in the throes of buying a house. Everything that could go wrong has 
gone wrong, so I have been running around delivering documents here and there and making sure stuff 
gets done by people. I'll be glad when that's all settled down. 
 
 
Sun Aug 24, 2003 
Trouble with joint rotations on fingers – the importance of the Local Rotation Axis 
At my most recent meeting with my studio supervisor, I asked for advice about fixing the rotation on 
the ring finger on Bernard’s right hand. It would have meant re-orienting the LRA on that joint, but that 
couldn’t be done unless I went to the trouble of detaching the skin, taking off the set driven keys on the 
hand, and then redoing it all after fixing the LRA. He suggested that I just introduce some z rotation 
onto the joint’s set driven key finger curl to compensate for the twisted rotation it was doing in x. But 
then today, I noticed that the IK was dodgy on that arm. When you translated the IK via the locator 
which controls it in the x axis, the arm does not perform the movement properly. I spent a lot of today 
trying to figure out why it was happening, and narrowed it down to the LRAs on the elbow joint.  
So I decided to bite the bullet and detach the skin and re-orient LRAs on the arm and hands and fingers 
and get the whole lot working properly. Some of the fingers weren’t moving too well either. I’ve 
already done a hell of a lot of weights editing, so I decided to try exporting the skin weights so that I 
could just import them back onto Bernard and save a lot of time.  
 
Anyway, after consulting the manuals, I thought that I might be able to try bypassing the export skin 
weights option and use Detach Skin with Keep History active. But after I did this and tried to Freeze 
Transforms on those joints, I got an error message to say it couldn’t be done because there was a skin 
on that joint. So I detached again with Delete History active, and then I was able to Freeze Transforms 
and re-orient the joints. After this observation, I realised that I would have to try Exporting the Weights 
Map, so I undid the Detach command and exported the smooth skin weights at 512 x 512 resolution for 
both the head and the body. I fixed all the joints and replaced the IK and all of the attributes that I had 
had in place on the wrist locator to control finger and wrist movements. It was a lot of work, but the 
entire arm and hand setup is working much better now.  
After all that, I put the skin back on with import weight maps – this looks bizarre as it’s working, as it 
kind of stitches everything back on in the viewport. It worked fairly well on the head, but the body 
wasn’t too good at all, and I decided to bind it again without the imported skin weights. Then I noticed 
that for some reason, the mesh on the hand was not situated over the hand bones properly. I used 
Detach with History, repositioned the hand’s geometry back onto the bones, and then used Bind 
Skin>Smooth Bind again. This fixed the hand.  
 
Phew, so much work!! Now, after a few more hours work, the sking weighting is looking just about 
done. 
 
 
Sat Sep 20, 2003 
I haven't posted for nearly a month. I've been incredibly busy with teaching, helping others, private 
tutoring, giving a presentation, and buying a house. 
 
Facial Animation – using Paul Eckman CDROMs on facial expressions and emotions as source of 
reference 
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I've been researching facial expressions, and purchased two CDROMs by Paul Eckman, which provide 
training in recognising the subtle nuances in facial expression. My goal is to prepare the facial 
deformation controls for my character as thoroughly as possible. In keeping with the animation 
principles, it is important to address character personality in order to facilitate the emotional connection 
between the character and the audience. Facial animation is an incredibly important component of this 
animation principle. Isaac Kerlow, in his book The Art of 3D Computer Animation and Effects, says 
that (p. 283): "Most of the thoughts and emotions of characters are expressed on their faces. Three-
dimensional computer animation offers more facial animation control than ever before, including the 
subtle motion of eyelids and eyeballs. Establishing early in the process the level of facial control and 
techniques has a positive effect on the styling of the character and the design of the production flow. 
Building a catalog [sic] of facial morph targets of blend shapes for production and reuse is today as 
essential as building walk cycles."  
Therefore, I am preparing facial deformation strategies for my camel character. I have sketched some 
model sheets of facial expressions to use as a guide as I shape the camel face into the main facial 
expressions that I need.  
 
 
Tools and strategies for facial deformation in Maya® 
I discussed facial deformation strategies with my studio project supervisor, who has provided me with 
this info regarding appropriate tools and strategies to utilise in Maya®:  
 

1. Use a jaw bone to create "aah" and "la" mouth phonemes, and use blendshapes for the other 
phoneme shapes. 
2. Put bones in the tongue to animate it; it is still possible to animate stretching movements of the 
tongue with scaling. Consider putting a Wave deformer on top to get wave-like deformations like 
the "Barney Burp" 
3. For wrinkles, try an animated bump map, blend shapes, or use the wire tool with clusters. 
4. To get around the problem of blend shape movements performing linearly (they move straight 
from one position to another without arcing in their movement at all), you can try "in-between" 
blendshapes - Create Blend Shape>Shape Options. 
5. Some tools to use to shape the facial mesh into the expression I want for a Blend Shape include 
Sculpt Deformer, Wrap, and Maya®'s version of Max's soft selection tool, the Proportional 
Modification tool (Modify>Transformation Tools) 
Use deformers like Clusters in some areas of the face instead of Blend Shapes, for instance to raise 
eyebrows or furrow the brow. 

 
I performed a number of tests, using Blendshapes with other deformers. I proposed a number of 
questions before embarking on these tests: 
 

• Are wire curves animatable?  
• Does the whole wire move as one stiff piece or can you animate just one CV to bend the curve 

when you animate? 
• Will the use of Sculpt Deformers to help build blend shape targets? 
• Are clusters animatable? YES. It would be neater to have some attributes put on the head (or 

other) control to animate it.  
• What are their effect when there is binding and blend shapes also influencing the geometry 

where clusters are also working? 
 
The outcomes of these tests were documented in the form of tutorials which I posted on my web site.  
 
IK issue from Maya® 4.5 to Maya® 5 
As we have now upgraded from Maya® 4.5 to Maya® 5 in our lab at uni, I've had to bring in my 
Camel character (Bernard) into Maya® 5. I noticed that the attributes on his feet for foot roll (flexing 
the foot) were no longer working.  What's really strange is that the animation that I'd placed on these 
attributes in Maya® 4.5 still worked! My studio supervisor located the source of the problem. Due to 
some changes in IK in mya 5, I needed to turn Stickiness on for the IK Handle Attributes. When you 
create joints in Maya® 5, you can turn on stickiness in the IK Handle Settings area of the joint tool 
options window so that the joints are created with stickiness set to on. In Maya® 4, it was on by 
default. 
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Limitations of Character Studio (3DS Max®) biped for animation 
An animator friend of mine, who works at a local studio producing 3D animation for the web, asked 
me for advice about creating a comprehensive character rig setup in 3DS Max® 5 to replace their 
current Biped (character studio) character rigs. My friend has pinpointed a number of deficiencies in 
the Biped rig, so I took three days off my Maya® work to research complex character rigging in Max 
5. I figured it was highly relevant to my DVA project (I'm investigating biped and Max rig in future 
studio work anyway), and I'm glad that I did it. I'm very pleased with the rig, and it has many important 
functions such as accurate forearm rotations, and attributes to control finger and foot movements, plus 
a cool control that allows you to change the IK on the hands to be either locked to world space, or 
locally to the spine of the rig (this is not just an on/off switch, but a percentage slider). I put in long 
days assembling it, but it still came together very quickly. I am sure that the considerable research that 
I have done in the construction of my Maya® rig has helped me to understand the rigging process 
much more than I did in the past. There's a dearth of written material on advanced character rigging in 
Max, while there's lots for Maya®. The only material on advanced Max rigs was in the form of a DVD 
that is published by Discreet, but at $260, I wasn't prepared to fork out the money. So I used the 
character rigging tutorial that comes with the Max 5 software, plus I referred to a tutorial that I found 
on the internet to add attributes to the fingers to allow sliding control of finger curls etc. 
 
 
Using motion files as reference for animating 
In this week's Max class, I used (for the first time) some live action footage of a person kicking a can 
directly in the Max viewport to use as a reference source for the movement and timing of an animation. 
The footage was in Quicktime format, and rather than using it in a viewport background, I mapped it to 
a plane. This worked much better than applying it as a viewport background, because you have so 
much more control of the size of the footage, and can scale it to the exact size that you want. having 
that guide there was really, really helpful. I intend doing this for Bernard, definitely. Bugger using X-
sheets. Of course, consideration still needs to be given to speeding up/slowing down the timing. As I've 
learned, cartoony figures often need to have slightly faster timing than live-action if they are to look 
dynamic enough. However, keys that have been set for a sequence can be made faster or slower by 
scaling them.  
 
 
AEAF 
My research partner and I are going to AEAF in Sydney in December, all paid for by the research 
project funds. I also used up all of my RHD allowance for this year on a printer, ink, and a portable 
USB/Firewire hard drive with 120GB HD installed. 
 
Presentation of my research project 
I gave an informal presentation of my research project to the RHD Friday class. It went very well, with 
fellow students and my principal supervisor asking lots of questions and pinpointing things that I might 
need to elaborate on in my research. 
 
 
Wed Oct 01, 2003  
Working on facial setup – using "Stop Staring - Facial Modelling and Animation Done Right" as 
a reference 
This week is the mid-semester break, so I'm working furiously to finalise my model's facial animation 
set-up. I'm getting the eyelashes into the cluster sets that are operating on the eyelids so that the 
eyelashes follow the movements of the eyelids. I'm also going to start making the blend shapes for the 
facial expressions and mouth dialogue (phoneme) shapes. I have purchased an EXCELLENT book by 
Jason Osipa called "Stop Staring - Facial Modelling and Animation Done Right". He has an alternative 
method to the traditional animation principles' classic phoneme shapes, which he terms "visimes". His 
method is really intuitive, and requires less blend shapes to be made, because most of the mouth shapes 
you need for dialogue can be created from the basic set of shapes that he recommends. I emailed him 
and asked him if he had seen many people in industry adopt his method. And he responded that yes, 
90% of the animators that he had demonstrated this method to had adopted it because it was clearly 
more efficient to do so. He also mentioned that there is often some reluctance on the part of animators 
to deviate from the Classic animation principles, as if these rules should never be broken.  
 
Anyway, there's heaps of other very helpful information in the book about facial animation and human 
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expression etc, and best of all, there's instruction on how to make a GUI to operate your facial controls. 
This gui makes it easier to create the facial poses and expressions that you want, so the resulting 
animation looks great. I feel that often, the animator knows what expression etc needs to be performed 
at particular frame, but the clunky tools restrict what the animator can actually achieve. This interface 
gives really accurate and intuitive control. 
 
 
Thu Oct 16, 2003 
Blend shapes for head completed 
I've completed the blend shapes for the face, which has been a lot of work. Including all the upper and 
lower face shapes (which also includes the asymmetrical versions) plus teeth and tongue shapes, there's 
nearly 50 shapes to control my facial animation setup. That's a lot of control, but also a lot of work to 
control them! So the next part of the face setup involves the creation of a GUI that will integrate some 
of the individual blend shapes into the one control. For instance, you can set up a mouth controller that 
controls the mouth smile shape when you drag the controller up, control the frown mouth shape when 
you drag it down, then control the narrow shape when you drag it to the left, and another mouth shape 
when you drag the controller to the right. That's four blend shapes integrated into one control. That is 
the strategy for controlling the animation of the face - thoughtful integration of the shapes into fewer 
controllers. Controls like these, when they are well set up, create an intuitive and fast interface for the 
animator.  
 
Facial setup address animation principle to avoid symmetry and twinning 
It also addresses the recommendations of the animation principles by avoiding SYMMETRY. Also 
known as twinning, symmetry does not occur often in the natural world. One side of the face is not an 
identical mirror of the other. When we move two limbs (if we raise both arms above our heads for 
instance) these limbs are not a mirror reflection of each other - one will move a little slower than the 
other, one will be raised slightly higher than the other, one might be a bit further back or bent more 
than the other etc. The nature of computer animation is that it is accurate and mathematical, and 
unnatural motions such as mirroring come naturally to it. If the animator is aware of this, then they can 
apply tools and functions and methods of working to avoid this propensity for mechanical movement. 
This set up requires the writing of Maya® expressions, which is basically programming commands or 
mel scripts into Maya® to tell it to perform various tasks. In this case, it will form relationships 
between objects' attributes and GUI controllers, objects and bump maps and to automatically animate 
one attribute via another (to create automatic wrinkle-creasing in the texture when a character squints 
for instance) . 
 
Many animators, especially animators who have a background of traditional (non-computer) animation, 
script and expression writing would appear on the surface to be a difficult and decidedly non-creative 
task. Clearly, the learning curve for traditional animators who are making the change to 3D computer 
animation is very steep. However, these scripts do not have to be complex or lengthy. Often the task 
can be repetitive, as the animator creates multiple scripts for different nodes (objects, attributes) in the 
scene. Once you have found instruction that tells you the expression structure, then it is often just a 
matter of creating this expression for each node that requires it, and replacing names of nodes in each 
expression appropriately. Correct syntax is vital, so close attention must be paid to typing in 
expressions correctly, and it is also essential that the animator has access to accurate and 
comprehensive expression examples or instructions from manuals and other reference sources.  
 
The expressions that I have applied in my setup so far have been obtained from the book by Jason 
Osipa that I mentioned in my October 1 2003 post.  I have not found any inaccuracies in his scripting 
instructions. I have had a couple of expressions not work the first time I tried them because I had 
named one or two attributes incorrectly (used lower case letters instead of upper etc). So that highlights 
the importance of planning out and sticking to your naming conventions for all objects and attributes in 
your scene. Attention to this must border on the obsessive if you are to minimise syntax errors in your 
expressions. As someone who is not mathematically inclined (and who has an Associate Diploma in 
programming and who pulled out of a programming career because I found it too difficult), I have not 
found these expression tasks to be terribly onerous or problematic. As I have said, as long as you have 
accurate sources of reference to draw from, the task is made much easier. Also, I have found that once 
you have created a few expressions, you start to be able to adapt them effectively for other tasks, and 
develop new ones to respond to needs that arise in the scene.  
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My assessment of the use of expressions on a character 
In the one sense, while expression writing can be seen as possibly an interruption to the creative 
process, it can also provide the means to supply your character with the kind of control that allows it to 
be even more responsive to the animators' vision and therefore more expressive to animate. An 
animator can create expressions themselves, but in most large animation studios there would be 
technical directors who would write the expressions themselves, freeing up the animator to perform the 
animation only. 
 
 
Wed Oct 29, 2003 
Importance of turning off History in Maya® - deleting the history from the head and re-doing eye 
clusters, skin and expressions 
 
I should have turned off the history! As a consequence, I stuffed up a bit. When I started making the 
blend shapes, I realized that there wasn’t enough geometry in the mouth to form the mouth shapes 
effectively. So I risked it and added the geometry, but stupidly, I didn’t turn off history first. So I ended 
up with a whole bunch of stuff in the history for the head. I didn’t realize what a mistake that was until 
after I made all the shapes and set up the gui. I had placed the blend shapes below the clusters in the 
history list because the clusters didn’t behave themselves while they were below blend shapes. While 
operating the GUI I noticed that the extra geometry that I’d added wasn’t being incorporated into the 
blend shapes – this geometry stuck out of the facial poses at all angles. So I thought I could just place 
the clusters and the blend shapes above all the geometry stuff in the history list, but Maya® wouldn’t 
allow it. 
 
So I had to fix it. I deleted the history off the head, which meant that my clusters remained in the scene, 
but were no longer affecting the weighted vertices I assigned on the head mesh. The skin (binding) also 
was lost, and all the expressions that I had created for the blend shapes and the GUI were also gone.  
 
This is a record of what I did to fix the head: 

1. selected the head, disabled each of the clusters through their respective tabs in the head’s 
attributes panel (Node Behaviour>Has No Effect) , and then deleted the history. 

2. Created the Blend Shapes node again. 
3. Added the relevant vertices on the eyelids to the eye clusters using the Edit membership tool 
4. selected the eyes and changed their expressions (they have cluster expressions working on 

them) to Has No Effect through the eyes’ attributes panel 
5. Selected each of the clusters in turn and turned the node states back on to normal 
6. Used Paint Cluster weights tool and the component editor to adjust the cluster weights again.  
7. Noticed that the eyelids were deforming completely out of whack while I was working on 

them getting their weights working. Really badly. So I checked the eye clusters’ rotation 
values compared to their values in an earlier file. They were rotated out of their default 
positions. I don’t know why, but anyway, once I’d returned them to their default positions 
they were fine and the weightings were working properly. 

8. I also checked the individual vertices weights to their assigned clusters in comparison to an 
earlier file. I had this file open on the computer next to me, so one by one I had to see what the 
weighting for that vertex was and assign that original weighting to each vertex on the re-done 
eyelid clusters.  

9. Then I had to smooth bind the head again. I had to go to the Bind Pose in order to do this, but 
I got an error message in the status line saying “only one pose can be restored at a time” even 
though I had disabled all the nodes and deleted all the animation.  It wasn’t until I realized that 
the tongue had it’s own skin which was bound to the tongue bones in the head that it dawned 
on me what the message meant.  

10. So to deal with this, I detached the skin from the tongue (with Keep History active). Then, 
when I selected the Hips_Jnt (the root joint) and chose Skin >Go To Bind Pose, it worked.  

11. Back to skinning the head – in the Outliner, I ctrl + selected the neck d, e, and f joints, the 
head a and b joints, the jaw_JNT, the lip_JNT, and the ear joints, then I shift-selected the head 
mesh. Then went to Skin>Bind Skin> Smooth Bind and opened the options and chose 
Selected Joints. 

12. Then I tested the skin by rotating the head joint. The eyelid clusters went stupid, so I went to 
their tabs in the head’s attributes panel and turned on Relative for each of them. Then they 
were fine.  
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13. Skinned the tongue back to the tongue bones, and it was fine because I had detached with 
Keep History on, so it kept all it’s previous weighting.  

14. Then I exported the Skin Weights from the head in a previous scene and imported them into 
this scene. I did it at 1024 x 1024 resolution. 

15. I selected the head, chose Skin>Edit Smooth Skin> Import Skin Weight Maps. The weights 
went on, but they weren’t exactly perfect, so I had to paint skin weights to fix it up.  

16. The head weights where they join the neck were fine – they didn’t need fixing at all. They had 
completely retained their weighting from the imported maps. I had to turn off Display Borders 
on the head (through the attributes panel in Mesh Component) so that there wasn’t a thick 
border where it joined the neck.  

17. Eyelashes were still working fine with the clusters, and the Blend Shapes are working too 
(through the channels – not through the GUI yet as the expressions had to be re-done for 
these). Tongue weights also seemed to be OK, and their blend shapes were working fine 
through the GUI. 

18. Then I re-did all of the expressions for the Blend Shapes and the GUI. That meant LOTS of 
expressions to do.  

19. All the bump map expressions were still there, but they weren’t working so I replaced their 
expressions (just the script part again). I noticed that the BrowsOut_Up_bumpEXP wouldn’t 
work, and neither would the Squint_bumpEXP. But that was because I didn’t include the 
Squint and BrowsOut_Up face shapes in the blend shapes because they don’t appear to get 
used anyway, as they have left and right counterparts in the blend shapes in this setup. So I 
ignored them.  

20. Teeth Shapes weren’t working, so I had to fix their expressions too, and the tongue open one 
as well. 

 
 
Sun Nov 02, 2003 
My Maya® character is ready to animate!  
Well, virtually. I'm not entirely happy with the way some of the expressions are working on the eyelid 
clusters (the eyelid clusters rotate the lids open and closed - X rotation, and they also rotate a little in 
the Y axis - side to side- as the eye moves around in the socket).  
 
Rigging and expressions (scripting) problems 
Frustratingly, I spent a day-and-a-half on these expressions, when I thought it would only take me a 
couple of hours. Mostly to blame is my mathematically-challenged brain, which really limited my 
ability to realise the goals of eye movement that I needed to achieve. The whole idea was to create a 
system where the eyelids respond to the movement of the pupil. Many people are not consciously 
aware of how the eyelid follows the movement of the eyeball as the eye looks around. The eyelid tends 
to stay relative to the pupil, so if a character is tired or dopey, the eyelids position tends to be lower - 
usually between just above the pupil - and when that character's eye's look up or down etc, the eyelids 
remain just above the pupil. So the eyelid is moving relative to their resting position.  
When I first had the opportunity of animating a rig that had an eye set-up that facilitated these kinds of 
natural eye movements, I was completely blown away with how alive with emotion the character 
seemed to be. It was so far removed from the more "wooden" types of rigs that I had used in the past. I 
could see the potential for a rig of this kind to display very convincing emotion. So that is why I have 
constructed my own rig to include these types of behaviours and controls.  
 
From my own experiences with setting up this rig, I would say that I have found it very challenging to 
create. It has revealed limitations within my own abilities vis-a-vis my lack of mathematical prowess. 
That being said, I see that expression writing really is a very powerful tool which offers a wealth of 
opportunites to incorporate hyper-realistic motion into your character. In the right hands of course.  
 
Anyway, I am going to use the expressions that I have made, but fully expect to refine them further as 
the animation part of my project is about to commence. I intend to use my character to create an intro 
animation for the QCA graduate screening night on the 29th November.  
 
So, I had to do some final checking of the rig today to make sure that it's ready to animate, so I dragged 
my character around the scene by selecting and moving his AllCTRL node, and I noticed a few things 
going wrong:  
1. Bottom Teeth, head, neck, hips, and tongue drifted away from the body.  
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2. The ballroll attribute on the foot control was not working properly.  
 
To fix these problems, this is what I did:  
 

1. Selected neck curve and turned off Inherit Transform in the Attributes box.  
Selected, head mesh, tongue, and back curve and also turned off Inherit Transform.  

2. Selected the bottom teeth, unparented them from the geometry node. Grouped the teeth to 
themselves and parented the new group node to the jaw joint.  

3. Then I turned on relative in the jaw joint cluster1 attribute. I noticed though, that as soon as I 
used the jaw Ctrl in the GUI to move the jaw around, the teeth went completely screwy. I 
wondered what the hell the jointcluster1 attribute was, so I tested it by making it inactive in 
the channels panel. It fixed the problem and the teeth behaved themselves.  

4. The bloody feet - I spent about 3 hours trying to figure out what the hell was wrong with the 
IK. The problem was noticed when I used the BallRoll attribute on the right foot control and 
the foot didn’t flex and the little toe joint also moved when the ball rig moved. It all looked to 
be parented properly etc. I was completely stumped, when out of the blue I remembered my 
studio supervisor telling me how sometimes when you create a rig in Maya® 4 then open it in 
Maya® 5 it will do this kind of stuff to the IK. He said to turn on Sticky in the IK chains' 
attributes. So I did this - the left foot was OK, but the feet and arm IK had sticky turned off, so 
I turned it back on and all was well.  
 
So now I have put some of Bernard's furniture in the scene and he's sitting down on his arm 
chair with his legs crossed striking a very dashing pose.  

 
Tue Nov 04, 2003 
Replacing the eyelid Y rotation expressions with SDK  
 
I was really not happy with the Y rotations on the eyelids. my studio supervisor had recommended that 
I use SDK rather than writing expressions, because expressions can be difficult to work out and with 
SDK you have access to an animation function curve.  
I had tried to put SDK on at an earlier time, but received errors from Maya® about there already being 
incoming connections etc, so I didn’t pursue the idea, and continued wrestling with the expressions. I 
felt that the X rotation expressions still had to remain on because they took into account some rather 
complex processes, like detecting how close the top and bottom lids were to each other and calculating 
the relative distance etc. But the Y rotations had no such calculations, and considering how difficult I 
found calculating an effective gradient, I decided to give SDK a shot for these. I figured that if I took 
off the expressions (broke the connections) from the eyelid Y rotations, then SDK could be assigned 
because there would no longer be incoming connections to these attributes.  
 
So I sat down and did this very methodically, drawing diagrams of the eyeballs’ Yrotation values when 
they were at the inner and outer corners of the eye and what the corresponding clusters’ Y rotation 
values should be at these times. I then set the SDK for the eyeball and eyelid Y rotations. They worked 
fine, so I documented the whole procedure in - M:\uni essays and 
study\doctorate\DVA_web_site\tutorials_for_DVA_site\tute_9_setups\REPLACING THE EYELID Y 
ROTATION EXPRESSIONS WITH SDK.doc  
 
Teeth changes - using SDK instead of blend shapes 
I should have blogged this a few days ago, but forgot. The set up that I had on the teeth meant that for 
the open and closed and side-to-side mouth shapes, I had to make blend shapes for the teeth to 
correspond with them. Following the instructions in the Jason Osipa book, I used blend shapes for the 
teeth and the open mouth shapes rather than parenting them to the jaw bone and rotating the jaw bone 
for these. However, when the teeth are moving from their closed to open-mouth shapes, there is an 
obvious scaling in their shape which is occurring. This looks really bad. Maybe it doesn't matter so 
much for the human characters that Jason has used in his book, but for this camel character, with his 
trap-door mouth and very visible bottom teeth, I can't use the teeth blend shapes.  
So my studio supervisor suggested that I use SDK on the teeth instead. So I set the Jaw and Jaw-in-out 
GUI controls as the drivers and the teeth as the driven, and set keys for the teeth in the mouth when the 
mouth was open, shut, left, right, forward, and finally back. It works much better, although the teeth 
were still swimming in the mouth a little bit until I made the animation curve linear in the Graph editor. 
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Mon Nov 17, 2003 
Animating my Maya® character for the animation graduate screening 
Wow, I finally get to animate Bernard, my 3D character. He's going to introduce the animation 
graduate screening. It's a very low-brow intro, but it's fun to do and the animation is acting as a test-bed 
for me to identify any problems with the rig that I can fix before he stars in my main studio project. 
One of the third year animation students provided the voice for it, but listening to the recording later it's 
apparent that some parts of the track are very soft compared to others. Usually I would just 
"Normalise" it in Sound Forge, but my studio supervisor says I should perform Compression on it 
instead. He doesn't mean save it as an MP3 or something; Compression is a function that you can apply 
which helps to even out the sound levels in the track. In Sound Forge, go to Effects>Dynamics> 
Graphic. Here's what the Sound Forge Help says about it: 
The Dynamics effect allows you to precisely tailor the gain of a signal. Sound engineers can create 
dramatic to subtle compression and expansion without sacrificing total control at all levels. 
 
Instructions for using the Dynamics effect in sound Forge 

• Open the ExpressFX Dynamics dialog 
• Choose a preset from the Name drop-down list, or adjust the controls as desired: 

(a) Drag the Threshold fader to set the level at which the dynamics processor begins acting on 
the signal. 
(b) Drag the Ratio slider to set the compression ratio of input to output levels. 
Excessive compression starting at a low threshold will usually produce distortion. 
(c) Drag the Attack slider to set the time required for the dynamics processor to start acting on 
the signal once the level rises above the threshold. 
A low Attack time preserves percussive attacks. Higher values cause sounds to slowly swell 
up in volume. 
(d) Drag the Release slider to set the time it takes the gain of the dynamics processor to 
change from one to zero once the level falls below the threshold. 
A long Release time preserves natural-sounding decays; otherwise long decays will be cut off. 
 

• Select the Auto gain compensate check box to apply gain during processing to keep the 
maximum input and output levels constant. In general, this gain will be equal to the decibel 
level of the highest envelope point in the graph. You can still use the Output gain fader to 
fine-tune the overall gain. 

 
Thu Dec 04, 2003 
Research plan updated, need to keep a diary 
The screening animation is done, and my exegesis has been updated to include changes that my 
principal supervisor recommended. Another of my supervisors phoned on Tuesday to mention that 
she'd like to have a meeting with my study colleague and I when we get back from AEAF in Sydney. 
She recommended that while we are away we should keep a field diary so that we can note 
conversations that we have about our preferences, intentions, beliefs etc about the CGI animation 
creative process. She feels that we should in fact be interviewed about the creative aspects of our studio 
work, and she may at some later stage, be able to do this herself. Confirmation is only a week away, so 
I'm madly completing documentation of my recent work and updating my web site. 
 
 
Sat Jan 10 2004 
New character  
For the past few weeks, I have been completing preparation for my teaching commitments for sem 1 
2004. I am teaching 3DMax classes, and have re-done all the lesson handouts and have built a 3D 
model of a female character for the students to use. It’s got a comprehensive rig and facial morph 
targets set up. The mapping is basically done, but it needs a texture to put on. At the moment the 
character is nude, so she really needs some clothes on before the students use her.  
I also intend using this character in my studio project once I have completed this Maya® project. It’s 
interesting that this character has not taken me very long to make, (in comparison to the Maya® 
character). Of course, I am very familiar with Max, but also the experience of setting up such an 
involved rig for the Maya® character has certainly informed all the modelling and rigging decisions 
that I have made on the Max character, and has sped up the whole creation process.  
 
Morph targets/blend shapes: issues with characters with a snout 
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I am really happy with the facial morph targets on the Max character. I followed advice in the Jason 
Osipa book (‘Stop Staring: Facial Animation Done Right’ which is aimed at Maya® users) in the 
construction of the face mesh and all the targets. The targets work really, really well. When I compare 
these targets with the Maya® character (which is a camel), I realise how important it is that the mesh’s 
construction follows the flow of muscles in the face. I also realise that it is very difficult to create 
realistic targets for characters with a snout. Targets for these types of faces really need a different 
approach; almost a cartoony approach. Jason Osipa (p.190) explains that you may need to re-evaluate 
the key sets of targets and construct ones that provide the best look.  
 
So, I decided to tweak some of the existing morph targets for the camel character. I thought that this 
might require creating new face shapes and adding them to the existing Morph target set and then 
deleting the old ones. But you can modify the targets in your scene and watch the changes interactively 
in the scene. That’s a good case for leaving the morph targets in your scene (but hidden) rather than 
deleting them completely.  
 
There was a catch though. The original face targets were split up into left and right versions so that 
asymmetry could be introduced into the face. So that meant that I had to make adjustments to both 
halves of the target separately, and where they met in the middle, they had to be evenly modified. So I 
was often jumping from one target to another as I refined the shape so that they mixed OK. Then some 
strange things began happening, as one or two vertices here and there would look fine on the target but 
on the base head they would stick out or in – so radical as it was, I’d have to go back to the offending 
target once more and locate the troublesome vertex and pull it (quite out of shape of the surrounding 
mesh) just so that the base head would look OK. It’s all pretty dodgy, and it will be interesting to see 
how it will go once I start animating the lip-sync.  
 
 
Teeth Protruding through the lip 
Another issue with the snout-type character; it’s been difficult getting the morph targets right so that 
the teeth don’t protrude through the bottom lip when he smiles and the jaw is oriented to the left or 
right. It really only happened in the extremes, and it’s a pose that probably wouldn’t be used that often, 
but I had to adjust the smile target to suit – making it fatter around the front part of the lip so that the 
teeth didn’t stick through.  
 
Getting the texture on the teeth and troubles with Mesh Smooth  
I had troubles with the texture on the teeth. I needed to put the textures on (which I had made for the 
animation screening scene and were only in that scene) and they didn’t appear to display properly, and 
as soon as I turned mesh smooth on, the teeth looked very corrupted. I couldn’t get to the bottom of this 
one, so I ended up de-activating mesh smooth and putting a fresh one on and it looked fine. Similarly, I 
noticed that when I activated mesh smooth on the head, some of the chin area was looking lumpy. 
Same thing as before, when I put a fresh mesh smooth on and de-activated the old one, it looked fine.  
So I got the texture on, although it didn’t appear to be mapped properly, so I put on planar mapping, 
and it looked OK.  
 
Teeth rotated inexplicably  
The next day, when I opened the scene, the bloody teeth (bottom ones) had rotated to some weird 
direction. OK, so then I unparented them off the jaw, deleted the history, turned off history, and got the 
pivot point in the right place (by pressing insert and then rotating into the right location), and mapped 
the textures again. Then I put the teeth back into the mouth, rotated them where I wanted them, and 
froze transformations. I parented them back onto the jaw bone, and all was well, but then I had to re-do 
the SDK so that they would rotate with the mouth open/closed blend shape from the Jaw GUI control, 
and also translate forward and back with the jaw in/out control.  
 
Importing materials from another scene in Maya®  
I don’t know if this was the right way to do it, but I needed to get some materials out of one scene and 
into another (for the teeth and gums and mouth material). I used the Hypershade File>Export option to 
export the selected material in the Hypershade window into another scene. It saves as a scene file (.ma, 
.mb etc). I thought it strange that it doesn’t save as a material file like Max does, so that you can make 
libraries of materials. By default it exports to the Render Data> Shaders folder in your project folder. I 
might be missing some fundamental info about how Maya® works with material storage. Then in the 
other scene, I opened the Hypershade window and chose File>Import and navigated to each scene that 
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I’d exported. The materials came in OK; it was just a lengthy process.  
 
Eyes – really frustrating problems with eye direction and rotation controls 
I should have blogged this before Christmas, but forgot. The bloody eyes and the eyelid rotations and 
the eye direction control – the whole thing was driving me nuts. I ended up using an orient constraint, 
as explained in tute9_2.htm on my site. The eyes work well now, so I really pleased about that. They 
were not good enough – any slight thing wrong with the eyes, and the audience will be looking at that 
the whole time.  
 
 
Extra tutes done for controls on the character and facial visimes 
I’ve completed more tutorials – these basically map out all the existing controls on the character; face 
and body. I am considering adding a couple more controls before I finish – I need one to rotate the ears. 
I think that on this character the ears will be moving a lot to support his facial expressions. I’d like 
another target for nostril flares, and maybe a control for rotating the tongue bones. I’m not happy with 
the blend shapes for the tongue. They’re distorting the shape (flattening it) a bit too much for my liking 
– ok for human characters, but this camel has a very long tongue, and generally camel tongues are 
pretty thick. Also I need a control to return all the GUI values to zero.  
 
 
 
Gollum’s amazing performance in Lord of the Rings  
I bought the Two Towers extended DVD because I lost my cinema-release DVD and I was going 
through withdrawal from not being able to watch it. The extended DVD is excellent – it has 43 minutes 
of extra scenes in the film, and 2 DVDs of extra material. This bonus material is very valuable in terms 
of the research. It describes in minute detail how much of the film was created, devoting much time to 
the Gollum CGI character. It discusses issues of whether to use Motion Capture or keyframe animation 
and why, and the importance of having an actor perform all of the character’s scenes so that the 
animators have reference material. The animators matched virtually all of Andy Serkis’s acting (the 
actor who did the voice and acting of Gollum) and he really got into the role. The facial expressions 
had to be keyframed, and Andy’s acting was incredible. He put such an effort into the part, even though 
he was not seen on-screen. All his acting got put into Gollum and it’s absolutely terrific. It is so easy to 
forget that this character is CGI and you become completely involved in his world and his emotional 
turmoil. 
 
Fri Dec 19, 2003 
AEAF trip update 
The trip to AEAF in Sydney was very productive. A field diary and comprehensive notes were taken 
during the trip, and a report compiled and forwarded to my principal supervisor.  
 
Confirmation  
My DVA confirmation was held on Dec 11, the day after Kelvin and I returned from AEAF. My 
assessor indicated that he was happy with the work completed so far, and recommended that I continue 
along the current path I am taking with the project. He made a couple of suggestions, namely readings, 
including Norman Klein 7 minutes: The life and death history of the American animated cartoon. 
Philip Brophy "The Animatic Apparatus" in The Illusion of Life: Essays on Animation ed. 
Choledenko. And another book The Cinematic Apparatus, by Teresa de Lauretis and Stephen Heath. 
He also requested that I contextualise the term "effective animation" that I have used in my exegesis, 
and define and reference it.  
 
Studio visits  
Two studio visits were organised for Dec 16, with a local games company, and Dec 19, with a web 
animation company. The games company postponed until early January, as their artists were on 3 
weeks leave, and the web company did not return my calls that I made to them to confirm that the 
meeting was still on (they had requested that I call first). I will contact them again in early January.  
 
 
Screen-capture software  
We are interested in using screen-capture software to assist us with our stimulated recall protocol. Our 
research guru on this project recommended that I contact one of his colleagues on campus who has 
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been using this technology in his own research, and obtain further information about the software. He 
explained that the software that he used is called "Camtasia" 
http://www.softwarecasa.com/pprod/212402dd.htm?source=gooc41g05a  
 
This software tracks all of a user's movements and menu commands as a series of screen grabs (at a 
rate of 25fps) that are collected and stored as an .avi file that can be played back to the user later for 
stimulated recall. The files are compressed, and Fred explained that he reduces the frame rate down to 
15fps to reduce file size further.  
 
Each of his recording sessions lasted between 30 and 45 minutes. In his case, working with students, 
the students performed the initial Camtasia session by themselves. He followed this up with a 
stimulated recall session, where Fred was present and the recorded Camtasia session was played back 
to the subject. The subject clarified and expanded upon certain procedures that were taken in the initial 
recording session, not only verbally, but also by repeating (and at the same time clarifying) the steps 
that they took in the first session, which would be recorded again by Camtasia. This second recorded 
session became the final version of the session recorded by Camtasia, to be used in the data coding and 
analysis stage. That meant that this final .avi was cleaner and therefore easier to analyse later. Audio 
capture is available through Camtasia, so as a user Thinks Aloud, their verbalisations are recorded by 
the software as well.  
 
I expressed my reservations about installing Camtasia on animators' computers in the workplace, 
assuming that many studios may be reluctant to allow the installation of the software. He explained that 
he had not encountered any resistance in his experience, and his strategy was to get the studio to install 
the software themselves. He used evaluation versions of the software in these instances, which meant 
that the software did not require licensing, and simply expired within 30 days of installation.  
 
Camtasia also appears to be a valuable teaching tool, which allows a teacher to prepare a demonstration 
of software in advance of classes, in the form of .avi files that can be used at any time. Fred 
recommends the use of the software for this purpose. The software costs $298.95 USD ($403.00 AUD 
today's rate). A free demo copy download is available at 
http://www.techsmith.com/download/studiodefault.asp and  
http://www.tucows.com/preview/289692.html
 
Sun Jan 11, 2004 
Made GUIs for left and right ears  
Through SDK, the Y translation of the GUI controls the Y rotation of the joint_ear1, and the X 
translation of the GUI controls the Z rotation. After I’d done the SDK I noticed that when both ears 
were in their extreme poses via the gui, they weren’t in exactly the same position. I checked the values 
of the rotations on the joint_ear1 on the left and right ears, and the values were the same. That’s when I 
realised that the LRA on the joint_ear1 on the right ear was not oriented correctly. I must have missed 
this when I was making the rig. So when I re-oriented the joint, the skin on the ear went stupid and 
editing the skin weights would not fix it. So I tried to re-do the Set Driven keys on the right ear to 
different values to the left ear to get them to rotate more in unison (via the gui). It was too hard to do, 
and did not give a good result, as the rotation axes were really out. Then I realised I could try changing 
the local rotation axis on the right joint_ear1 rather than re-orienting the entire joint; that meant that the 
skin would not be affected. So I mucked around with the LRA on the right joint_ear1 and in the end I 
used the Modify>Snap Align Objects> Align Objects command to get the LRA to align to the LRA of 
the left joint_ear1. It aligned to the left ear, but then it needed to be flipped so that it basically mirrored 
the other LRA. So I used the rotate -r -os 180 180 180 command on the right joint_ear1 LRA and it 
almost worked – I then had to do it again with rotate -r -os 180 0 0 and then it was right and the ears 
now rotate in unison via the GUI!! I still had to re-do the SDK on the right ear though, because now the 
right ear rotates in the opposite direction to the other ear (via the GUI) as I had to reverse the rotation 
values when I initially did the SDK (so to rotate the ears back, the left ear joint rotates positive +70 in 
the Z and the right ear joint had to rotate +70 in the Z. Now the values need to be the same (except the 
X).  
 
A small amount of X rotation is generated with SDK on the GUI translate X and Y, so that when the 
ear is pricked up (Y translation of GUI slider), the ear rotates forward (X rotation) about 36 degrees, 
and when the ear goes back X translation on the GUI slider), the X rotation goes back the other way, to 
turn the ear in (about 52 degrees).  
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Then I made another GUI slider for Ear Sync, to move the two ears in unison. I created an expressions 
to drive it:  
Ctrl2_EarRt.translateX = Ctrl_EarSync.translateX;  
Ctrl2_Ear_Lt.translateX = Ctrl_EarSync.translateX;  
Ctrl2_EarRt.translateY = Ctrl_EarSync.translateY;  
Ctrl2_Ear_Lt.translateY = Ctrl_EarSync.translateY;  
 
The ears move really well now, but I wonder if a jiggle deformer on the ears might add to the realism? 
Of course, now you can only move the two ears together, and not separately. The only options I could 
think of for moving ears separately is to break the SDK connection from the individual ear GUIs 
completely for these occasions so that you can use the individual ear GUIs. I wish there was a way to 
temporarily de-activate these. or to select and rotate the bones directly in the viewport.  
 
The reset GUI control  
I thought it would be pretty easy to create an expression to run off a Boolean attribute on the 
HeadCTRL that would reset (via setAttr command) all of the GUI sliders to their zero translations. 
However, given my limited MEL knowledge, I couldn’t manage to succeed. So I created a Float 
attribute called GUI_reset on the HeadCTRL and used SDK to get this attribute to drive the translation 
values on all of the sliders. When you enter a value of zero into this attribute via channels panel, all the 
GUI sliders now return to zero.  
 
 
The nostril flare shape 
I made another duplicate of the head, being careful to make sure that all of the GUI controls were reset 
to zero before duplicating the base head. I did the nostril flare, and isolated only the faces of the nose 
area that I needed to work on so that I couldn’t accidentally select other parts of the head. I tested the 
nostril shape out by creating a blend shape node and dragging the slider up and down. The other Blend 
shapes would not work while this one was operating, so I knew that I had to try and add this new shape 
to the existing FaceShapes set. I noticed at this time that the chin area (which has given me trouble with 
the smile and lower lip shapes and also with the existing Smooth Node) was moving a bit. I have 
absolutely no idea why, because when you look at the base head and the target in side view, where they 
are exactly in alignment, all of the edges match. Anyway, I though that maybe adding the shape to the 
existing FaceShape set might fix the problem. So I added it (by the way, I had trouble figuring out the 
Deform>Edit Blend Shapes>Add window to get this to work – select the target, then shift + select the 
base head, go to the Add Blend Shapes window, tick the Specify node check box, type in FaceShapes 
in the entry field just below the specify node box, and click Apply. You should be able to see the new 
slider in the FaceShapes set in the Blend Shapes window). OK so I added the nostril flare shape target, 
and tested the slider, and then the bloody ears started moving around! I guess that was something to do 
with the GUI I made for the ears? I don’t know. So then I decided to import the base head again from 
an earlier scene and make a blend shape with that. With this new target the ears don’t move, and the 
chin area doesn’t move as much. Go figure.  
 
No winking  
I can’t get Bernard to wink only one eye – both of them wink and because set driven key is controlling 
the X rotation, I can’t manually rotate the clusters. Maybe I could set up left and right eyes like I have 
with the ears, and have one control to move them in unison (like the ears). It’s a lot of trouble though, 
especially as I don’t foresee the need for him to wink at any stage during the film. Also, you’d probably 
only see him from one side, so would only see one eye anyway – if the other eye was winking closed at 
the same time you wouldn’t see it. Ctrl2_Eyelid_Assym expression is included in the expressions for 
the squints – it doesn’t operate on the upper lids. 
 
Wed Jan 14, 2004 
Making scene objects and modifying facial controls on character 
Today and yesterday I worked more on the Bernard the Camel project in Maya®. I made some more 
objects for his environment, and also worked some more on his eyebrow controls on the custom GUI. I 
felt that his emotions weren't clear enough with the existing set-up. Since making the 3DMax human 
model over Christmas, I learned more again about creating face targets. It's hard trying to translate the 
recommended human facial targets to this camel, because their heads are completely different. So I 
went by my gut instead of the face target pictures and guidelines that I had from books etc. When I felt 
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that the camel looked 'mad' or 'sad' I trusted that I was on the right track for creating the target 
correctly. After all, as a human, I am interpreting people's emotions and messages through their facial 
expressions all the time; perhaps not always accurately!  
I also made a lattice around Bernard's torso to make a breathing control. There is now a slider on the 
GUI panel to make him breathe in and out - the ribcage area inflates and deflates with the slider.  
 
Fri Jan 23, 2004 
Preparing for trip overseas 
Everything on my to do list that I absolutely had to get done is now done. Tonight I am leaving for the 
UK and will be away for a month. I go to Middlesbrough for an animation festival (Animex) then to 
London, then to Paris, then to Oslo, then back to London, then back to Australia.  
Au revoir! 
 
Mon Mar 22, 2004 
Limitations of rigging – can’t achieve desired poses 
For the past couple of weeks I’ve spent time working on the 3D shot layout for the film. I noticed while 
trying to pose Bernard’s head today for some of the 3D layout shots was just awful. I started to panic 
because I thought “if I can’t even pose it for a still shot, how the hell am I going to animate it?” The 
main problem occurred when I wanted to control the direction of his head. I couldn’t just grab his head 
and move it – the spline IK on his neck just didn’t allow it. So I thought I should experiment. I opened 
an older file and I tried replacing the spline IK with one that went in reverse. That worked fine – you 
could select the end IK goal that was now on his head instead of on his shoulders and you could just 
pull the head around easily. AND I didn’t get the stretching bone problem between the top of the spine 
and the neck chains. The locator at the top of the spine with the constraint on it to hold these chains 
together could now go. I could also select and move the control points on the resulting curve to control 
other areas of the neck.  
I thought I could now do it on the newest version of the character. So I repeated the process, but on the 
newer model, I found that I was blocked from being able to move the IK goal itself – the message 
“some items cannot be moved in the 3D view” appeared when I tried this. I couldn’t understand it at 
all, because the previous file worked OK and it was virtually identical to this newer file. So I tried 
again, and again. Then I examined all the attributes for the IK chain, to make sure that nothing was 
locked etc. I re-opened the other file that DID work, and I think some strange buggy thing might have 
been happening, because sometimes the curve and control points were no longer visible in the 
viewport, and when I tried to select them they’d disappear. I could still select and move the neck IK 
goal though. So I thought, well, the way that this neck in the first file is working it’s virtually the same 
as regular IK. So I opened the newest version of the character again, removed the old neck IK and 
replaced it with a regular IK chain starting from the top of the head and ending at the base of the neck 
(I realised later though that it doesn’t matter whether you click on the bottom bone or the top bone first 
– it will always create the IK goal at the head bone, I guess because of the direction of the bone chain).  
 
This type of IK chain, while not providing the control handles along the neck to control individual parts 
of the neck, DOES allow me to translate the whole neck from the top of the head. It is a much better 
action than the previous setup on the neck. It feels like how a long-necked bird should move, and I 
guess the camel’s neck is very much like the bird’s. I noticed though that when I translated the 
character with the Hips_JNT, the bones did not stretch away like the IK chains on the legs and arms do, 
as they try to remain with their handles. That’s when I remember sticky IK – it has to be turned on in 
this version of Maya®, in the IK handle attributes. I might have to turn it off sometimes, and it also has 
reminded me that I need to research the IK/FK switching too, before I start animating in ernest.  
 
I also made a hip control too, as for some reason, one had never been made. That would have meant 
that to block out the main moves of the character I would have to select HIPS_JNT all the time. I also 
need to create another custom attribute for the new neck IK so that I can access Twist easily.  
 
I have an assistant 
I have an assistant working on the film too now. She is starting off with some modelling as she 
familiarises herself with the interface – mainly furniture bits and pieces. She may do some texturing 
too. Then she will start to animate when the shot layout is done and the final bugs are ironed out of the 
character. That’s if she doesn’t find a job first! I want to use her as a research subject, which she is 
quite happy about, but I know that I can’t count on her being available to do this in the future, as she is 
looking for 3D work.  
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Sunday March 14 2004 
Back from Europe and Animex 
Well, the trip to the Animex festival in the UK was great – I’ve taken many many notes, and now it’s 
back to work… 
 
Referencing and file structure for Maya® project 
I started the 3D shot layout of the Bernard film. my studio supervisor explained how I can reference my 
scenes to economise on space etc, and he also showed me how to organise my files and directories in 
the Bernard Maya® project folder.   I got about 15 shots done before I discovered that the GUI controls 
on Bernard were no longer keyable. They worked in that they still moved the corresponding blend 
shape etc, but they would not key. my studio supervisor traced it back through the Hypergraph and 
found that it was caused by the GUI_reset attribute that I put on the Head control to clear all the GUI 
controls to zero. I will delete that attribute to fix this problem, as it was just a gimmicky control 
anyway. 
 
Preparing interview questions 
I am also preparing some questions for studio interviews, as we are almost ready to start the practical 
research. 
 
 
Wednesday, April 21, 2004  
Spline IK and skin weights problems 
More problems have identified themselves through the process of creating the shot layout of my film. I 
noticed that the back spline IK kept getting left behind when I moved the hipCTRL, so I have now 
parented the back spline IK to the hip ctrl so that it would move with the back. I've also noticed some 
skin weight problems that need to be looked at too. 
Continuing the 3d shot layout  
This whole process of creating the shot layout has been really, really helpful. It has helped me to 
identify problems before they create too many dramas, so that the animation process can go ahead 
without too many interruptions. It helps me to plan the composition - things like poses and camera 
angles can be sorted out, and if something doesn't work, then that shot has to be re-thought. Doing this 
while you're animating would be an incredible wasted of time, as changes to one shot can flow on to 
changes into following shots, and even changes to the dialog. So getting these issues sorted out now is 
great, and fine-tuning to the audio track can be completed before the animation starts. Also, I'm doing a 
fairly comprehensive layout, with lots of poses per shot being created, rendered out, and placed on the 
shot layout timeline. I really like doing this kind of pose test so early into production. I think that this 
will streamline the animation tremendously.  
 
More problems have been revealing themselves with the rig, like the finger curls. Some of the fingers 
intersect when Bernard puts his fingers around the phone receiver. I will have to go back to the 
expressions on these finger joints and try to sort it out. The eye rotations are still a problem. In the 
scenes where he really throws his head around (which requires a lot of head joint rotation) the eyelid 
controller detects a big change in rotation on the eyeballs and closes the eyelid. In these scenes I will 
have to disable the eyelid GUI expressions and just rotate the lids on their own so they are not reacting 
to the rotation of the eyeballs. Anyway, there's not too many problems with the rig thankfully.  
 
A new tutorial for my web site - production strategies  
I created another tutorial for my DVA website today, to document the 3D shot layout, file management, 
scene referencing etc - basically all the production strategies for my film at the moment. I am really 
anxious to start animating the film, but I still to complete a few things, like the beetle model and of 
course the shot layout. I am starting to realise that I will probably not finish the film this year. I had 
planned to do some 3DS Max® animation next year to complement my research, as I wanted to 
investigate both Max and Maya® in my project. However, I can compromise with this by using the 
max model and animation that I made this year for the students that I teach to use in their practice and 
assessments.  
 
 
Sunday, May 02, 2004  
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Creation of new web pages for 3DS Max® tutorials, and modified plan for DVA studio project 
 
Today I've created a big section for my web site which contains 9 tutorials on the "Ivy" 3DS Max® 
polygon character that I've made. I've been getting a bit stressed about how much time I've had to 
spend working on this character and making tutorials specifically for the students that I teach. The 
original reason I made this character was to use in class demos and assessments because the students 
did not have characters of their own to use. The whole process of making her and troubleshooting the 
rig and preparing the textures and tutorials has pretty much mirrored the process that I went through 
last year for the camel character in Maya®, except that I was not using her for a studio project, and I 
was already familiar with Max (with Maya® it was a case of learn-as-I-go). I spent much of my 
Christmas break and many, many nights and weekends since just working on stuff associated with this 
character at the expense of working on the Maya® studio project. The end result is that I have fallen 
behind in my Maya® production schedule, and I started to panic. 
 
Now I have come to a solution, and I think it is quite a good one. My original intention with my DVA 
project was to finish the Maya® film this year, and next year I was going to investigate animation in 
Max (specifically using character studio's biped) so that I can compare the two packages and 
investigate the efficacy of the animation tools in both. This would have meant that I would need to 
model, rig, and texture a character in Max for this purpose anyway. So what I will now do is extend the 
deadline for the Maya® film to the end of 2005, and use the Max model and all of the animation that I 
am doing with it in my teaching work for the Max content of my studio project. As part of my teaching 
I am currently animating in Max and documenting the process anyway, so it makes very good sense to 
incorporate all of this into my DVA studio project. It means I will have to re-rig the character with 
Biped, but I don't see that it will take up a significant amount of time anyway. The Maya® and the Max 
content of my studio work is now overlapping rather than (as previously planned) being performed as 
two independent units of production.  
 
As a result of this I have used all of my teaching notes to create new content for my web site - the Max 
tutorials and example animations as mentioned at the start of this post. I can't post these new pages to 
my on-line iinet site because I have used up all my space, so I will simply have a big comprehensive 
web site to contain all of this new content and also more animations which I can keep on CD or on my 
computer for viewing by my supervisors and assessors. It will also help to organise my whole project, 
because it has become a MASSIVE beast. Now that I don't have to worry about size limitations, I am 
going to use this extended site to include all manner of things relevant to my work. For instance, I will 
make another page which has links to all the articles and relevant sites that I am referring to in my 
research. I don't have to just have them piled up in my Explorer Favourites menu anymore. This 
method of organisation will alleviate much of the stress on my time and my memory. 
 
Tuesday, May 04, 2004  
Test of Camtasia screen-capture software  
Today I tested out the Camtasia screen-grabbing software that we will be using in the workplace to 
capture animators' workflow, tools, methods etc as they animate with their 3D software. I am very very 
impressed with it. It does a beautiful job of capturing the audio from both the screen and from the 
microphone, and the video is really clear. At 15fps it is still really smooth and you can see all of the 
menus and tools that it grabs very clearly. The size of the resulting .avi files are not that huge - about 9 
to 10 MB per minute. A half-hour 15fps session captured at full-res (1280x1024 on my monitor) was 
214MB. Camtasia uses its own proprietary codec for this, but if you bring it into the associated 
Camtasia Studio editing program, you can save the session in different formats and codecs - even .swf. 
I noticed that it didn't capture the visuals of .avi files that were playing during the capture - you could 
hear the audio on the .avi but the picture came through black in Camtasia. Quicktimes came through 
fine. I have had similar problems with .avi files when projecting them onto a screen via the computer at 
uni - and the fix is to launch the diaxdiog.exe in the system 32 folder and disable directX features in the 
display tab. I did another Camtasia capture after making these changes and found that the .avi appeared 
OK. When I tried to launch Max after that though, it spat up a warning message saying that it could not 
locate the Direct X functions it requires to display Max properly. I must have had the display driver set 
to Direct X, so I changed it to Software and Max would then run.  
I realise that Camtasia has so many uses for this research project and for my teaching - it is a fantastic 
tool for documentation of my work, because it is so much more detailed (and faster) than having to 
type up a tutorial or write notes. I love it! I'm going to use it heaps.  
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Tuesday, June 01, 2004 
Creating a shelf button 
 
Today I am working through the "TO DO" list of things I need to fix up on my 3D character and also 
making some more textures. I had started animating the character but my studio supervisor (my 
supervisor) said that it probably wasn't a good idea to start doing this until all of the modifications to 
the audio track have been completed. Of course he's right - I wouldn't want to have to waste time re-
animating some shots. I just like animating and I am anxious to start. 
Anyway, after performing some of the animation I realised that I often need to select the head joint to 
animate it, and selecting it was a pain in the bum because I had to keep making sure that joints were 
visible in the viewports and I didn't always have that active. Just about everything else I was animating 
was either a locator or a selection handle, so I didn't always need to have the joints viewable or 
selectable. Therefore I wanted to work out a way of automating the selection process for this particular 
joint. I tried creating a new attribute on the HeadCTRL object and create an expression for it that would 
select the joint if the value of the attribute was 1. However, I couldn't get this to work properly. So I 
thought maybe I could create a locator to parent to the head joint and then just select it and use the 
arrow key to pick-walk up the chain to the head joint to select it. Then I thought, no, there's too many 
locators in the scene already, and I don't want to add any more. Then I found by accident the EASIEST 
way of doing it, and that was to create a shelf button. 
All you have to do is select the joint in the viewport, and the command is listed in the Script Editor 
window. With the window open, you select the command and drag it up to the shelf (I used the 
animation shelf). The button is created there, using a generic MEL icon. I replaced this icon by making 
a new one from a snapshot of the head joint, reducing its size to 32 x 32 in Photoshop, then saving it as 
a bitmap. I placed this into the icons folder in the Maya® program folder, then using the Shelf Editor 
option that you can get by clicking on the shelf menu (black arrow) I was able to replace the generic 
icon with the new one.  
So, while I am at home, I have this new shelf button to use. At uni I can make another one, but of 
course it gets wiped every time the computer is re-booted due to Deep Freeze. 
Automating procedures like this makes it so much more efficient to work in the 3D space, and I think 
that all animators need to have at least a basic knowledge of how to automate things. Of course in a 
studio, there would be staff who perform these tasks for the animators.  
 
 
Monday, June 14, 2004 
Fixing mesh smooth and other rig problems 
There have been some problems in the last week or so with the way that Bernard’s skin on his fingers 
is deforming when he curls them. The problem has only just revealed itself since I started animating 
Bernard. His fingers are way too skinny when Mesh smooth is applied, so I wanted to be able to fatten 
them up a little. I had a meeting with my studio supervisor about it a week ago and he said that due to 
the fact that a tweak node is created on the mesh when Skin is applied (this happens automatically and 
you can see the tweak node in the channels panel and in the hypergraph) I am able to edit the original 
mesh and scale up the fingers.  
So, I started making these changes, but found that when I turned the smooth node on and curled 
Bernard’s fingers, the finger mesh completely flattened out at the tips of the fingers! 
So at the last meeting that I had with my studio supervisor he tried various means to fix it – one by one 
he removed all of the Body Mesh inputs from Bernard in order to eliminate each one as being the 
problem node. It went all the way back to the original Shape node on the geometry. my studio 
supervisor was really great to be able to troubleshoot this, and I really don’t fully understand how he 
managed to fix it, but basically, he made a duplicate of Bernard’s Mesh (body_mesh1 node) 
(body_layer is the name of the layer that the original mesh was on). The duplicate’s body_mesh1Shape 
shape node feeds into  
This new, duplicated body mesh is parented to the Geometry node, just like the original body mesh is. 
Its shape node is plugged into the Tweak node on the original body mesh and the original mesh is no 
longer plugged into the Tweak node.  
MORE PROBLEMS…In the end, after I started fattening up the fingers on the new duplicated mesh, 
I noticed to my horror that one arm (the right one) was no longer lined up with its bones! I guess that 
when my studio supervisor duplicated it there must have been some animation on it or one or the arm 
was translated up or something…I don’t know. So I had to manipulate the vertices on the duplicated 
mesh for that arm and had and get the hand and arm mesh back over the bones. It was hard work. 

 221



Appendix VIII 

Anyway, at least now the fingers deform properly when mesh smooth is active and they don’t flatten 
out any more.  
 
There's more detail about how the problems were solved, but I have documented that and some relevant 
screen captures into a more permanent file. 
 
Thursday, July 15, 2004  
Conducting interviews with animators in Brisbane and Melbourne 
Lots has been happening – I went down to Melbourne for a week during the mid-year break and 
interviewed the directors of an animation studio and talked to them about their business and their 
production processes and stuff – all relevant information for my research. I also interviewed an 
animator and a shader writer who has been working at a large commercial studio in Melbourne and also 
for himself and who has just accepted a job at Pixar.  
Today my research colleagues and I went to an animation studio here is Brisbane (they produce a 
children’s TV series in 3D animation) and interviewed the director. Very interesting.  
The rest of the time during this break has been spent finishing off stuff for the environment of my 
studio project, and also preparing work for my DVA review which is tomorrow. I’ll be ready for a cold 
beer after that one!  
 
Wednesday, August 18, 2004  
Working on scene objects and textures  
It’s been a while since my last BLOG… I’ve been very busy – I wanted to get as much work done as I 
could over the mid-year break, so I have been working on all of the objects and assorted 3D 
environment props, lighting, textures etc. I had my review, and it went OK – just OK mind you. 
So there has not been a lot to BLOG about, because a lot of the time I BLOG my technical issues or 
other problems and discoveries. All of the texturing and modelling stuff for the environment has been 
going well, and is really quite enjoyable because I can actually make headway and not encounter too 
many ‘brick walls’ as far as technical issues go. The main issue that I have with the textures are the 
texture maps on Bernard’s face. We see him close up in a number of shots, and it is apparent that the 
resolution of the current texture map is not high enough res. It looks too blurry and kind of indistinct on 
his face. I still had the very high-res scans that I did of the watercolours that I originally constructed the 
maps from, so I went back to these and reconstructed a higher-res version for the head map. It ended up 
being 4096 x 4096, and it took ages to load into the Hypershade. When it did finally load, I could not 
view the texture on the model in the viewport – it simply viewed as grey. I went back to the Maya® 
help and discovered that Maya® does not support maps of this size. What to do? I guess I could split 
the head texture up into a few separate ones and cleverly match up the UVs so that there are no seams. 
my studio supervisor says that I should not need one that big anyway, and that I should look at some of 
the filter settings etc in the map’s attributes. He also suggested that I double-check the UVs on the head 
to make sure that they are properly spaced over the map. 
 
Field study and screen capture status 
On the research side of things, we have taken some of the latest Camtasia sessions and showed one of 
them to our research methodologies guru. He said that we can get a lot of data off these captures, and 
he advised us not to do too many studio studies, otherwise we will be overwhelmed with data. So we 
were all relieved, as this will mean that we won’t have to keep begging studio after studio to participate 
in the research. After some discussion, my fellow researchers and I decided to probably restrict the 
Camtasia studies to 3 studios – web, TV, and games. 
 
Interviews status 
We have done a few interviews some local animators and then there are the ones I did in the UK and in 
Melbourne. Our research guru says that we need to now transcribe all of the interview data so that we 
can start to segment and code it. We also need to do follow-up interviews with the animators who 
participated in the studies. 
I am to attend training in Nudist research software at Mt Gravatt campus on Saturday. 
 
Sunday, August 22, 2004  
Blend shape problems 
I spent from 7 am this morning until 4pm this afternoon working on a new blend shape to give Bernard 
a round “o” shape in the centre of his lips when he makes and “oo” sound. After doing some lip-sync, it 
became apparent that some of his mouth shapes were not clear enough for the audience, or just looked 
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vague and bland. I studied some Monsters Inc lip sync very closely, especially the creatures with quite 
large noses and mouths like Randall, and I noticed that they were making definite “o” shapes. I had 
shied away from doing this after reading and following Jason Osipa’s book. It may be that it is because 
he has based his technique on a human face, which is flatter, that his recommended technique does not 
translate so well to long-snouted creatures such as Bernard. I talked to my studio supervisor about it, 
and I showed him my lip-sync so far, and he said that I would need to do the ‘o’ shape and probably a 
more definite one for the “v” and “f” type sounds. 
 
Anyway, I started this morning at 7, and duplicated Bernard’s default head, making sure that I had set 
all the GUI sliders to zero, except for sync, which I kept in the extreme narrow position so that it would 
I would have the lips in a good starting position which might save me some work (I later realised that I 
was wrong to start with Narrow, because for starters, I neglected to take into account that I was meant 
to make changes to the narrow shape as per my studio supervisor’s instructions because he said that I 
needed to bring the corners of the mouth further forward). Anyway, I exported the head into a scene of 
its own and worked on the shape in there, and then when I was done I imported it back into a main 
Bernard scene to create the new Blend shape (following the instructions I’d put in tute 8.1 blend shapes 
on my web page). 
Initially, I just created a new blend shape, which by default was placed at the top of the INPUT list for 
the default head. It became apparent that this was not going to allow the original blend shapes to work 
properly, because the teeth just went through the bottom lip wh en I used the jaw control in the GUI. So 
I thought that I’d try Adding it to the existing FaceShapes blend shapes node, and I tried this but then I 
saw that the ears moved around considerable and other bits around the eyes less so when I used the 
newly-created slider in FaceShapes’ sliders in the Blend Shapes editing window (Window>Animation 
Editors>Blend Shapes). 
So I undid that and created a new Blend Shape again but this time I used the All Inputs… option under 
the inputs button in the main toolbar while the head was selected, to move the new Blend Shape further 
down the list of inputs to make it lower than Face Shapes. The problem with the ears and stuff moving 
still occurred. I then spent until 4pm trying to figure out why it was happening and how to stop it. I 
nearly gave up and got really frustrated, but I was also extremely stubborn about it and wanted to fix it. 
That meant I spent about 7 hours just fixing this thing. I could have just left it until I spoke to my studio 
supervisor later in the week, but I really wanted to fix it now because without these new shapes I 
couldn’t keep animating, and that ‘s what I really want to do this week. 
I went back to notes that I’d made in a previous BLOG ('the nostril flare shape:' ) where I’d noted that 
the ears etc moved after I’d made this shape. The fix for that one was to start off with a default head 
from an earlier scene, but I could not locate one here at home (I think I’ve burnt my old scenes onto a 
DVD and taken them into work for safe-keeping in case my house burns down) so I had to try to figure 
it out. I tried everything EXCEPT turning off/disabling some of the other inputs in the inputs list. I 
realised that there was some sort of influence on the mesh in the ear and eye areas that must be 
affecting the head when I duplicated it, so I activated one of the dodgy blend shapes I’d been trying to 
get to work, and started turning off inputs in the list until I noticed that the ears and eyes moved 
snapped into the proper positions. This worked – it wasn’t long before I’d pinpointed a few items in the 
list that were affecting the Mesh. 
These were SkinCluster4 (affecting the ears) and cluster26_rt_boteyelid and cluster24_lt_bot_eyelid 
(both affecting the eyelids). 
So to make my bloody blend shapes I wanted I made them all Has No Effect in the list of Inputs and 
then took a duplicate of the base head again and made my blend shape, added it to the FaceShapes node 
and turned on all those inputs again and it worked fine – no ears or eyes moving. I needed to duplicate 
two default heads to make a new ‘oo’ and a new ‘f/v’ shape, and one more as a duplicate of the old 
narrow one (I dialled up the sync value then took the snapshot). This narrow one would have the 
corners of the mouth moved further forward and would replace the old narrow. 
 
Sunday, August 29, 2004  
Adding more blend shapes for ‘ff’ and ‘oo’ sounds 
 
As I mentioned in my last BLOG, I needed to add a couple more blend shapes to my existing set 
(FaceShapes) for the phoneme shapes for F, V and OO. I made them, and when I used them I noticed 
that there was some movement of vertices around the chin area. They weren’t moving a huge amount, 
however it was enough to be noticeable. I realised that this was also happening on the existing blend 
shapes, but I must not have noticed it until now. The only time this didn’t happen for the new shapes 
was when I made a separate blend shape node for them rather than add them to the existing set. Of 
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course I couldn’t do it this way because with the influence of a blend shape at the top of the input list 
the other ones wouldn’t work. Also, I had to stop the existing blend shapes from having this chin 
movement too. 
So I figured that it must have been something else in the input list above the FaceShapes node. There 
were some PolySmooth entries, a Poly Planar proj, 3 Poly Tweak UV entries, and 2 Poly Tweaks. 
I wanted to try to disable these one by one until I found which one was causing the chin movement. In 
the Inputs list some of the entries have Has No Effect as one of the Node state options, but Poly Tweak 
and most of the other ones that I just mentioned do not.   So I selected one of the Poly Tweak in the 
inputs list, and opened the Attributes Editor – this made this node the active tab and in the Node 
Behaviour rollout there is a pull-down menu for Node State and you have access to the Has No Effect 
option here. I used this to test each of the poly tweaks, and found that Poly Tweak 9 was affecting the 
chin – while it was de-activated the blend shapes worked fine with no chin movement.  
So I figured that this node needed to go below FaceShapes in the inputs list. I tried dragging and 
dropping it, but it would not budge. So then I tried moving the FaceShapes above Poly Tweak 9 but it 
wouldn’t budge either. I tried doing it in the Hypergraph but this wouldn’t work either (mind you my 
hypergraph skills are not up to scratch). However by chance I discovered that after I’d created a new 
blend shape node (which was now at the top of the inputs list) I could move FaceShapes up to the top 
of the list. I noticed that the types of nodes that had the option to use Has No Effect in the inputs list are 
the ones that you can re-order in the list. After I’d moved FaceShapes I could then delete the new blend 
shape node that I’d made and FaceShapes remained at the top of the list OK. 
Once I’d moved it, the blend shapes worked fine without any chin problems, but the eyelids’ controls 
in the GUI would no longer work. So I was able to fix this by moving the eyelid cluster entries and the 
skin entry up the inputs list and they worked again, but later on I noticed when I opened a referenced 
version of Bernard in one of my animated scenes there was mesh pulling down from his right eyelids. I 
realised that I’d neglected to pay proper attention to the order of these nodes when I moved them and 
Skin was no longer above the eye cluster nodes. I moved Skin back above these and all was fine.  
I tested everything and found that the polysmooth expression that I’d made was not working properly 
on Bernard’s ears any more, and I couldn’t re-order this in the stack as it was the type of node that 
doesn’t seem to allow you to move it. I tried once again in the Hypergraph to no avail, so I’m just 
going to de-activate that smooth node for the head and make another one and update the Smooth 
Expression that I made.  
 
In the end the new blend shapes worked fine, and I will edit some of the existing lip-synced scenes to 
utilise these. The shapes may need further tweaking, so I have left the target shapes and the clusters 
that I used to modify then in the scene with Bernard until I’m satisfied they’re OK – by having the 
target heads in the scene any changes I make to them are immediately updating the blend shapes that 
they affect. In fact this time when I made the shapes I was so paranoid that the end result on the base 
shape would be corrupt, that I added the blend shape before I’d modified the target at all, so that I 
could see all changes on the base shape as I worked.  
 
 
Sunday, October 03, 2004 
Lattice problem mentioned in the last BLOG entry now solved 
In the last BLOG I mentioned that I couldn’t move the control points on a lattice if it was referenced. 
Well, out of curiosity I posted a question to the Maya® forum at Highend 3D. I stated that the problem 
was that if I put a lattice on my character, I couldn’t move the control points in the scene when I 
referenced my character into it, but I could still move the ones on the character that I’d put there in 
version 5 (I’m now on Maya® 6). “Mr Maya®” replied and said that he tested it in version 5 you you 
can’t move them in 5 either. So I tested it too, on version 5 that I had on the laptop, and he was right. 
So why did the other ones work? The only things that were different about the other lattices that DID 
work, was that they had clusters on them, and some had SDK on them so that I could use a GUI to get 
them to deform without selecting the clusters. So that answered that – in any case, the influence object 
that I used instead worked a treat anyway. 
 
Once I’d made an influence object for each of Bernard’s feet, I wanted some easy way of selecting 
them, as I wanted to be able to have them as templates in the viewport so that I could see his feet 
properly (the influence objects come out of his feet a bit). 
So I made a character set for Bernard, with just two sub-character sets; for his toes and influence 
objects on each foot. However, this didn’t help things at all – the idea was that it would allow me to 
select the objects easily, but although the channels panel displays all the keyable attributes on each foot 
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when you select the subcharacter object, the names are too long and you can’t identify which attribute 
is which in the channels panel!  
In the end, I decided to take the feet out of the character set out and make shelf buttons for them. I did 
that, and made some custom icons for them too. Unfortunately though, I realised later, that these 
buttons won’t work when you’ve referenced Bernard, because the objects’ names are now preceded 
with the string Bernard. I had to change the command in the shelf editor to incorporate this string. It 
worked OK (obviously only in the referenced version of Bernard), and I also found out the hard way, 
that if you need to edit the shelf command you must also go into the Edit Commands panel in the 
Shelf editor and input the new command, otherwise the command won’t get changed properly. 
 
I animated the new toe bones that I made, but geez it was hard to get the animation right on these! 
You’d think it would be really simple, and I just wanted one of the toes to tap, but it just looked 
wooden and mechanical no matter how much I anticipated and cushioned it and played with the timing. 
In the end, the solution was to animate both the toes of the foot, so I have them both tapping, and the 
tapping of one overlapping the tapping of the other.  
 
 
Field work – animators laid off 
On Tuesday 5th, Kelvin and I are going over to one of the studios that were are studying to do some 
Stimulated Recall and to collect the last Camtasia sessions. There’s some urgency about it, because the 
studio in question has just sacked all their 3D animation (and many of the other) staff, so we need to 
get in there quick before they all disappear. I spent the last couple of days going through the Camtasia 
sessions and the transcripts that we’ve had typed up, preparing questions to ask the animators when we 
visit them. I’ve also prepared a proposed coding model (for the protocols) to my research partner to see 
what he thinks, so that we can sort out our data in Nudist. I’ve also been studying how to use Nudist, 
and it’s hard work learning it, but it’s kind of a good thing too because it’s forcing me to get a focus on 
the aspects of the study that we need to produce data on, and to be specific about what kinds of 
questions we need to ask the animators. I’m not entirely sure what to do with the interview data at this 
stage, in terms of how that will fit in with the coding model for the Camtasia sessions. But anyway, it’s 
a start. I’ve also transcribed a couple of animation movie tutorials that I have on DVD (by George 
Maestri) and I’ve told our typist to transcribe some chapters from my Gnomon animation DVD too. I 
haven’t asked my principal supervisor if I can do it, but I hope it’s  OK with him. He’s in 
Czechoslovakia until Wednesday 6th.  
 
 
 
Audio – some urgency 
I’ve contacted the guy who’s recording/composing the audio on my film, to tell him I need my final 
audio now – he’s been busy over the last couple of months, so I’ve not pestered him about it, but it’s 
getting urgent now. 
 
 
The animation needs work 
I’ve animated approximately the first 60 seconds of my film. This included the bug and also Bernard. It 
was time to show my studio supervisor the work that I’d done. In my mind I knew that some of it 
looked a bit stiff – it wasn’t appealing in a way, but I didn’t know what to do about it. I felt that I’d 
done as much as my current skills and knowledge would allow.  
my studio supervisor liked the bug OK, and there’s one shot of Bernard where he rummages around in 
the grass snacks box that he liked too. But the other shots, of Bernard’s feet while he’s talking on the 
phone, and two extreme close-ups of Bernard talking on the phone, my studio supervisor said weren’t 
good enough. The criticisms were that the animation wasn’t extreme or exaggerated enough – it was 
too understated and restrained. The movements needed to be loosened up, and he recommended that I 
think about how I’d act in these circumstances if I was put in Bernard’s place. He said that in the 
opening shot where we get our first glimpse of Bernard (just his legs), the legs look lifeless, and they 
should be moving more, and show weight being shifted from one leg to the other.  
 
I thought I’d acted out the scenes sufficiently 
It was very frustrating, because I had spent time acting the shots out, plenty of time actually, and I had 
a mirror beside me as I did the lip-sync shots. I had addressed the shifting of weight from one foot to 
the other while Bernard was on the phone – I stood in front of the computer many, many times, with 
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the phone in my hand, saying the words and watching my body movements and taking note of them. 
What more could I do to get it to look right? I felt stupid, because I knew all of these things that my 
studio supervisor was telling me, I say these exact same things to my own students in class, and I felt 
like I would never get any better, and who the hell was I to think I could teach others how to animate? I 
felt like a fake, and I really hate these times because they are confronting and I think I want to give up 
and I tell myself I should have done landscape gardening instead of animation, because at least I’d be 
outside and the only limitations I’d have would be my physical strength and fitness – it would be much 
easier than dealing with never-ending technical hurdles, and now the possibility that I have absolutely 
no talent for animation at all:(  
 
Developing a strategy 
As usual though, I got over it and started to develop a strategy to fix the immediate issues of stiffness 
and lack of exaggeration on Bernard. The bug seemed to work fine, and my studio supervisor was 
happy with it. The bug was comical, with it’s scurrying, jerky walk. I played back the first scene again, 
and looked at Bernard’s feet. They looked hard and ungiving – my studio supervisor had said that we 
would expect to see the flesh squeezing out a little when his feet press on the floor, and I had said to 
my studio supervisor that in horses, the pastern bone acts as a kind of shock absorber,  and the fetlock 
drops as the feet hit the ground. He suggested that I set up the rig so that we can get that type of action, 
but it seemed too too hard for me, and there were so many custom attributes and reverse hierarchies on 
the bones in the foot that I was scared to start mucking around with it.  I thought “I wonder what Sully 
and Mike’s feet are doing when they’re just standing around?” So I put my Monsters Inc DVD in the 
computer and scrutinized some of the animation of the feet, and saw that there was definite spreading 
of toes, and some deformation of the flesh on the feet as the weight was shifted. Bernard doesn’t have 
separate toe bones, so I decided to put some in. I had to research how to include the new joints in the 
existing skin, and when I did this I found out about influence objects, and I realised that that would be 
perfect for squishing the flesh around his feet too, so that was a happy discovery. Initially I had 
intended to do the deformation with a lattice, but I’d had many technical difficulties with this in 
Maya® 6 because for some reason the control points on the lattice are locked when you reference 
Bernard – the reference comes in OK, but you can’t move the lattice control points (my studio 
supervisor thinks it’s a bug). Interestingly, the lattices that were put on there in Maya® 5 (like the ones 
on the arms) are OK! 
 
Making the new toe joints and adjusting the weighting 
I made new joints (I froze transforms on them, but it didn’t work, so I didn’t worry about it). I added 
the new joints to the existing Skin via the Add Influence window –  to do this, select the mesh, go to the 
bind pose, select the mesh again and then shift-select the new joint (you can only add one at a time I’ve 
found), Skin >Edit Smooth Skin> Add Influence. I used the defaults, which included Geometry, but that 
could probably be turned off because bones don’t have geometry anyway. This was a happy accident 
because I realise that using an influence object will give me the foot deformation I want on the feet 
anyway. Then you can paint skin weights on it as usual – you’ll see the new joint in the list of joints in 
the Influences list in the paint weights attributes.   
 
Make the influence object for the foot squish 
The influence object was just a sphere that I positioned, and scaled to fit the foot better – it was sticking 
out of the foot a bit but the instructions said that it didn’t matter anyway. You have to be in the bind 
pose, and probably (if there’s any animation on there) you’ll need to go to Modify>Evaluate Nodes and 
turn off IK so that the mesh will go to bind pose. I froze the transforms on the influence object, but you 
don’t have to. Select the body mesh, then shift + select the influence. Go to Skin>Edit Smooth Skin> 
Add Influence. Use the defaults here. Then parent the influence to the nearest bone. Test it out by 
scaling the influence. In my case the other foot was being affected, so I used Paint Skin Weights to fix 
that (the influence appears in the bones list in the attributes with all the other bones when you paint). 
There’s supposed to be a drop-off value and other properties on the influence object but I couldn’t see 
anything in the attributes, so that’s why I just used paint instead. The influence for the other foot I 
made by duplicating the other one and positioning it in the other foot. I tried to freeze transforms on it 
but I got a warning message, so I didn’t worry about freezing and the influence worked fine.  The 
influence objects don’t render, so don’t worry about that. Careful though, with the skin painting, 
because it will take away weighting from some of the other nearby joints, so animate these other joints 
so that as you paint you can keep testing them to make sure that they are deforming OK still.  
 
Introspection on these events 
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This whole scenario with my crappy animation made me realise that having someone else critique the 
animation is vital – otherwise I would have thought that there was no better way of doing his feet 
animation. Prior to showing my studio supervisor, I had looked at the feet animation in shot 1 and 
thought it was a bit ugly – but I had a mental block about it. As soon as my studio supervisor said that 
it wasn’t good enough it kind of opened my eyes to the fact that it wasn’t. Was I in denial because it 
would mean extra work? Was it that I couldn’t imagine how it could be improved?  
Isn’t it strange that just when you think you’ve got all the controls set up on the character to create 
realistic animation, you then do the animation and see that your setup needs more. Why do we see that 
it needs more? If it were stop-motion animation that I was doing would I be making the same 
judgements or would my analysis be based on the fact that I can’t make the feet squeeze when they hit 
the ground etc, so I’d then be happy with the results? 3D is such a tough medium – the expectations are 
always increasing. Is this because of Pixar and the Dreamworks’ productions where they strive strive 
strive for perfection, and the rest of us who don’t have resources like theirs have to spend our lives 
trying to match that? It’s a sobering thought.  
 
 
Sunday, October 10, 2004 
Some more fix-ups: Blend Shapes, finger curls, skin weights, audio 
Still fixing stuff on Bernard. Today I replaced his tongue blend shapes with bones, and made a GUI 
controller to control the tongue bones via SDK for stretching the tongue out (scaling the bones), 
twisting the tongue left and right, also for the “LL” sound with the tongue curled up. I had to also make 
some adjustments to the skin on his calves, which weren’t weighted very well. I noticed that I’ve made 
an error in the mesh in this area – there needs to be some edges joining up better at the back of his 
calves and down over the ankles – for some reason I’d never joined them up. Too late now – the bloody 
skin won’t incorporate the new vertices, and I can’t re-order the input stack to get the new edges below 
the existing skin, so I’m just going to leave it. The mesh still deforms OK, but when Mesh Smooth is 
on it pulls a bit it this area, distorting the mapping. Doesn’t matter too much, because with Bernard’s 
texture the distortion is not noticeable.  
I also fixed the finger curls so that the fingers don’t intersect when they curl, and I increased the Y 
rotation values on the first and second joints of the fingers so that they can get some more drag on them 
– the SDK operating on these joints prevented them from being rotated too far back in the extended 
position – obviously there needs to be some joint rotation limits here because you can’t rotate your 
fingers back. But after watching a George Maestri animation DVD I realised that you have to 
exaggerate this rotation to some degree to get plenty of drag on the hands. To increase the value of the 
rotation at the -10 limit on the finger curls, I just opened the Curve editor for the joints involved and 
increased the Y key at -10. You can see the SDK curve in the curve editor for these. 
 
Tom is finishing off the changes to the audio this weekend. He will send the final mix to me on CD this 
week.  
 
Fieldwork issues 
A couple of animators have reneged on their previous promise to do Camtasia sessions for our 
research, citing lack of time. Keith will now ask another animator he had in mind to do a session for us. 
 
Gave free Maya® lecture at QUT 
I did a free Maya® lecture at QUT the other week, and it was OK except I couldn’t get the laptop to 
work with their projector. Then I found out that I had to change the screen settings and press the 
Function key and the CRT key on the laptop and it would work. Damn! I had to use the little laptop 
they had provided with Maya® 4.5 PLE installed on it. My three days of preparation and making a 
Power point presentation were all for naught… 
 
 
Monday, October 11, 2004 
Copying animation data – camera pan scene 2 
I just wanted to note down how I got the animation of my camera pan in this scene onto the camera. 
This is a long long camera pan, and I (for some stupid reason) decided to split the scene in two, half 
way through the pan (idiot). I think I did this because the animation of the beetle was in the first half, 
and it was really really tricky to animate. By the time I’d done the animation I realised I’d started 
animating Bernard (who comes in at the end of the scene) in a different file. I couldn’t be stuffed trying 
to reference the animated Bernard into the animated bug scene. So anyway, I ended up making 
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adjustments to the camera in the one with Bernard animated in it, so that meant that the camera pan in 
one no longer matched the other. 
So I transferred the camera animation curves from the file that had the new camera animation by 
selecting the camera in scene 2 part 2 and then went to File >Export Selection. In the Export dialogue 
box, I turned off both of the reference boxes (otherwise you get all the referenced objects in the 
exported scene) and then just have channels active in the Include These Inputs area. This Saved the file 
to the Clips folder. This file only contains the camera. Then I opened the scene 2 part1 file and 
imported the camera file (I turned off Preserve References in the import dialogue box, but it probably 
wouldn’t have mattered). The camera came in along with all its animation data. It worked fine. 
 
Sunday, October 24, 2004 
Filming an actor performing scenes from my film 
I spent yesterday (Saturday) morning filming an amateur actor friend of mine (one of the QCA 
animation graduates from last year) performing as “Bernard” - the character my film. He has a real 
talent for acting, and he did some of the voices for the characters in my film, so he was familiar with 
the story and the scenario. He acted out the shots for me, and it was a very helpful and insightful 
experience. It made me realise how very important acting ability and knowledge is to the animator, and 
how the animator has so many choices about how the character would act in any shot, how the 
character would stand, emote, how fast/slow the character would move etc. I had my friend get into the 
character as much possible, and gave him room to interpret the character as he saw fit, and we re-
recorded him doing the same shots but with various interpretations, mannerisms, body language etc. 
The voice track was already done, so he had to work to that (he couldn’t add any further dialogue or 
change the existing dialogue so I had the laptop with us and we played back the 3D shot layout so he 
would know what the content of each shot was. He had the script printed out, but he didn’t actually use 
it – he just watched the shot on the laptop, and we would discuss what Bernard was doing in that shot, 
and what was motivating him and emoting him at that point, and my friend would take it from there. I 
added suggestions, and as I watched him through the camera as he acted out the shots, I would give 
him further suggestions about his acting and things like his position in relation to the camera/audience.  
He suggested that Bernard’s scene where he is on the couch going insane and kicking his legs about 
could be equated to Bernard kicking out of his mother’s claustrophobic embrace/influence, because he 
said that while he was on the couch it was like he was cocooned in an embrace. The shot which follows 
the couch shot actually shows Bernard kicking the picture of his mother away, so my friend’s 
interpretation was fortuitous.  
He also suggested some poses, motivations, body language etc for Bernard that I hadn’t already 
discovered, so we recorded those, and as I am working on the animation I can refer to the video 
material that we took and decide if these are appropriate and if they make the animation more 
interesting or give it some extra depth and texture to the character.  
 
Monday, October 25, 2004 
Issues with batch renders for Global Illumination and motion blur 
I had a really puzzling problem with a couple of my scenes when I tried to render them. The ones in 
question were the two shots for scene 5. In this scene there is a close-up of the snack box on the buffet 
and then we pull out for a longer shot. So the camera is animated, and the tangents are stepped so that 
the camera cuts from one position to another. When I rendered with GI on and Motion Blur on it would 
take absolutely ages to render and the render would be really really blurry. This also had another 
problem where if I turned motion blur off sometimes the whole scene would render out black and all 
you could see were the metal handles on the buffet. In this instance it would still render out OK if you 
rendered directly in the render view window, which is reminiscent of the problems I had rendering 
Muchomondo. 
I asked my studio supervisor why there would be problems with the rendering and he didn’t really 
know. So I investigated and eventually traced it to the camera. When I rendered from a different 
camera it was fine. It appears that the huge blurring that was going on in the renders from the original 
camera were being initiated by the keyframing on it – even though they were step tangents. So I 
replaced the camera with a new one, got it into position, but I did not keyframe it. It rendered fine.  
 
 
Wednesday 27 OCTOBER 2004 
Changing the order of the attributes on main character’s wrist locators 
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I asked my studio supervisor how to do this – I wanted the listing of all the finger curls and things on 
the wrist locators to be in a logical order, and I wanted both wrists to have them listed in the same 
order. They were all over the shop, which made it difficult to animate them because you spent half your 
time trying to find the channel you wanted to key! 
 
My supervisor re-saved the Bernard file as a .ma format file. He opened it in Word pad, and searched 
for the “addAttr” command – there was too many of these, so he then searched for “pinkyCup” which 
was one of the attributes.  This took him to where the addAttr commands for the wrist attributes were. 
It was then simply a matter of cutting and pasting the lines of code so that I got both wrist locators’ sets 
of attributes in the order that I wanted them in. This is how it looked in word pad for the Left 
wristlocators attributes: 
 
createNode transform -n "L_wristlocator" -p "bernard"; 
 addAttr -ci true -sn "indexCurl" -ln "indexCurl" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "middleCurl" -ln "middleCurl" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "ringCurl" -ln "ringCurl" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "pinkyCurl" -ln "pinkyCurl" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "thumbCurl" -ln "thumbCurl" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "thumbRotX" -ln "thumbRotX" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "thumbRotZ" -ln "thumbRotZ" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "pinkyCup" -ln "pinkyCup" -min 0 -max 10 -at "double"; 
 addAttr -ci true -sn "fingerSpread" -ln "fingerSpread" -min -10 -max 10  
  -at "double"; 
 addAttr -ci true -sn "twist" -ln "twist" -at "double"; 
 addAttr -ci true -sn "forearmTwist" -ln "forearmTwist" -min -10 -max 10  
  -at "double"; 
 addAttr -ci true -sn "wristSide" -ln "wristSide" -min -10 -max 10 -at "double"; 
 addAttr -ci true -sn "wristUpDown" -ln "wristUpDown" -min -10 -max 10 -at "double"; 
 
Then all I had to do was resave in .mb format and it was all good.  
 
 
Wednesday 3 November 2004 
Changes to the lighting 
I have spent the last 5 days sorting out my lighting. I have given up on Global Illumination and Final 
Gather. I was really methodical about testing and trouble shooting this method of lighting and 
rendering, but there were too many problems with it. I went back and did some more reading and 
research about lighting, and I watched Monsters Inc for the 100th time and took note of what was going 
on with the lighting in their scenes. If it’s good enough for Pixar to not use GI and FG then it’s good 
enough for me (of course having RenderMan and highly skilled lighting staff may help them just a little 
bit!). I liked the way that their scenes were bathed in light of many colours and patterns. I noticed that 
there were lots of complimentary colours going on in their scenes – pinky-yellow lights and blue 
shadows. The scenes were really interesting to look at, and all the background areas were kept either 
dark and blurry or a big wash of blue – this prevented the background elements to interfere with the 
foreground. The characters and areas of interest were often in the spotlight, but it is only noticeable if 
you look for it because it is so subtle.  
I had books by Dan Ablan, Jeremy Birn, and by Darren Brooker and they mentioned tips like warm and 
cool used together complement each other and create vibrant and interesting scenes (Ablan p. 64). 
Ablan talks extensively about the use of coloured lights, and using them to simulate the look of 
bounced reflected lights. This was of particular interest since I was no longer using GI.  
 
Initially, I wanted the environment to look dirty and neglected and probably not very colourful, because 
I wanted to give the impression that Bernard is a bachelor and a bit of a loner and a sad case. So I had 
kept the colour pretty cool and bland – greys, blues, greens and white lights. Then I  started 
experimenting with washes of coloured light and shadow, and all of a sudden the scene was way more 
interesting! I also started using “Shadow platters” to place under things to simulate the shadowing you 
get with GI, and this helped tremendously. I came to see lighting as almost a painting tool, and I really 
enjoyed using the lights in this way. I also started using texture maps on the colour channel of the 
lights, and also black and white maps on the intensity channel to get fake shadows too. It really appears 
that the lighting has to be re-assessed on a shot-by-shot basis, so that you can place them and link them 
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appropriately according to what is in the camera frame for any particular shot. So I did many many 
tests, and saved rendered stills and kept notes about the settings in a big word file so that I would waste 
as little time as possible. 
 
All these changes to the lighting meant that the scenes I’d done needed to be re-rendered. I am due for 
a review in 2 weeks time and I wanted to have the lighting organized and as many scenes re-rendered 
to show at my review. Of particular problem was scene 2…  
OK, I had two parts to scene 2 – this is one long camera pan – the beetle is in the first part and Bernard 
is in the second part and both are animated and interacting with other scene objects. I had made all 
these changes to the lighting and to some materials in the first half of the pan – I had to get the second 
half of the pan and the first half together into one scene so that the lighting across the first and second 
parts would match. The first part is called 02_A_21.mb and the second part is called 
02_part2_A_09.mb.  
I couldn’t copy the animation data in the same way that I had done for the camera for this scene on an 
earlier occasion (see blog dated October 11 2004) – this method did not work. I needed all of the 
referenced Bernard plus his animation to import into the first part of the scene 2 camera pan. This 
meant that I had to get Bernard into there along with all of his animation but none of the other 
referenced scene objects that were in the scene with Bernard. This is how I did it: 
 
I opened 02_part2_A_09.mb and went into the Reference Editor and unloaded everything in the scene 
except Bernard. I chose a viewport and Showed All and selected all of Bernard. I also opened the graph 
editor and chose View>Frame All and selected all the curves and keys. I really don’t think that this step 
was necessary but I didn’t want to take any chances (I had already tried it once without selecting the 
keys and without ticking some of the boxes in the Export selection dialog and the resulting file had 
Bernard in it but the animation was not working).   
I chose File>Export Selection and ticked these boxes: 
Default File Extensions 
Preserve References 
Include these Inputs 
History 
Channels 
Expressions 
Constraints 
 
The I pressed the Export Selection button. I opened the scene and checked to make sure it was working 
ok. Then I opened the first part of scene 2, 02_A_21.mb, and chose File>Import and chose the exported 
file. The only thing I ticked in this window was Preserve References. I needed to keep Bernard as a 
reference so that new changes to him can be incorporated into this scene. Anyway, it worked!:) 
 
 
Tuesday, November 09, 2004   
Rendering issue with batch render rendering incorrect camera 
Just a quick BLOG to document the fix of a problem with batch render where it would render out a 
different camera to the one I'd specified in Render Globals. This was happening with a couple of 
scenes, and I couldn't figure out why this was happening - I could render the correct camera in the 
Viewport Render window without a problem - it was just giving trouble in Batch Render. I had made 
sure that the camera had the Renderable attribute active, and I chose that camera in Render Globals and 
it had (renderable) written beside it in the list. But as my studio supervisor pointed out, so did another 
camera in this list, and this was the camera that was rendering when I ran a batch. He said that I can 
only have one renderable camera in the scene or Maya® would probably try to render all of them. If I'd 
kept the batch render running he said it was quite possible that Maya® would end up rendering the 
camera I wanted after it finished rendering the other renderable camera. So anyway, I turned off 
Renderable in the attributes for the other camera and then Maya® batch rendered the scene from the 
camera I wanted. 
 
Motion Blur at frame 1 
One other thing to mention while on the topic of rendering - I am stupid because I couldn't figure out 
why frame 01 of one of my scenes kept having this huge motion blur in the rendered frame. I forgot 
that of course with motion blur (I was using 2D Motion Blur in this case) will take into consideration 
the frame before the one that it is currently rendering - when I checked in the graph editor, there was 
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some animation on the character keyed before frame 1 which I'd set to Stepped interpolation - in this 
one frame, the character snapped from a very different position into the pose I started at this frame, 
hence the huge motion blur. D'oh! 
 
 
Wednesday, November 10, 2004 
Cloth issue – the sheet was no longer on the chair in the set_long_shots.mb file or in the 
bondage_chair_proxy_with_anim.mb file. 
I encountered a problem today that I haven’t had before – when I opened a scene, the cloth covering 
the chair wasn’t on it – it was flat on the floor. I checked in the original file (bondage_chair) that it was 
referenced from, and it too was flat on the floor in an un-simulated state. This was on my desktop 
machine. When I looked at the file on my laptop, it was fine – the sheet was draped over the chair as 
usual. I closed off Maya® and rebooted my desktop machine and then when I opened the scene again it 
was fine – the sheet was over the chair as usual. 
 
Preparing for my end-of-year review 
I am in the throws of preparing my work for review on Dec 9. The last review was not good, so this 
time I think it is necessary to show the animatic so that the reviewer is clear about the animation that I 
have done and where I am going with it. At the mid-year review I concentrated on showing/discussing 
the documentation and my findings that I have put on my web site. So this means lots of updating of 
the animatic. I have prepared a schedule of things that need fixing, and that includes replacing many of 
the stills on the animatic timeline with fresh ones, as I have made adjustments/additions to the set since 
I created the animatic in my first year. I have also had some revisions done on the audio track in the 
last couple of months, and made some notes of ideas of changes that I want to do to my shots, camera 
moves etc – so I am going to refresh the animatic. This will also help to get me clear on my next 
immediate moves on the animation that I will complete over the Christmas holidays.  
 
 
Monday November 29 2004 
Getting ready for end-of-year review 
I am preparing for my end-of-year review, and I only have about 10 days to get ready. I have been flat-
out at work, preparing the graduate screening (it’s done now) and marking stuff and just generally 
being way too busy. I have had to neglect my studies for a short time while I attended to this work 
stuff. Anyway, I can now spend this week almost entirely on my studies.  
 
Fixing the eyes again – they close when you turn the head too far to the left. Complicated and 
technical. 
I intend animating a few more shots (just roughly) for the review, but I got distracted because there has 
been something niggling at me – Bernard’s eye setup. This has been a problem from the start, and I 
have struggled to come up with a rock-solid solution for the setup. I still haven’t solved it entirely, and 
I thought I’d found a solution by using an orient constraint rather than the original aim constraint. The 
problem that is occurring is that if you pull Bernard’s head too far to his left, the eyelids close. It 
doesn’t happen when you pull his head to the right. If you look in the top viewport, you will see that 
during the head turn to the left there is a critical point where the cluster handles suddenly flip to the 
other side of Bernard (the clusters rotate the eyelids). It is only the upper eyelid clusters that do this – 
not the lower ones. There is a really complex expression acting on the upper lids – the lower lids have a 
less complex one.  
Basically though, the eyelids’ rotations are being controlled by the rotation value of the eye ball 
(eye_white object). And I should also mention that the rotation of the upper lid clusters on the right eye 
are being controlled by the left eye in the expression. 
This setup allows the eyelids to stick in their relative position on the eyeball. This means for example 
that the ‘sleepy’ eyes-half-closed look is maintained no matter where the character is looking – the 
eyelid remains half-covering the iris. It means that when the character is angry, and the eyelid is raised 
to expose some white above the iris, then this relative position of the eyelid is maintained no matter 
where the character is looking.  
 
The eyes’ orient constraint target object is a locator for each eye situated in front of the character. 
Remember this is not an aim constraint - the rotation of the locator controls the rotation of the eye. I 
don’t have to rotate the locator directly in the viewport (although I can if I want to) because I have a 
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custom GUI control to do this. The X translation of the GUI slider uses Set Driven Key to control the 
Rotate Y (side-to-side) rotations on the top and bottom eyelids (the eyelid clusters in this case).  
 
The rotate X values on the eyelids (eyelid clusters) are being dictated by expressions, clamped by 
values on the eyelid sliders, and clamped by values on the rotation of the lower lid clusters (so that the 
eyelids don’t overlap and stuff) but mostly their values are controlled by the rotation of the eyeballs 
(eye_white objects). 
 
The eyeballs are flipping, causing the eyelid clusters to flip 
The eye_white objects are also flipping (although visually this is imperceptible – you can’t tell by 
looking at the eyes that they are doing this because the pupil appears to be always in the right spot,  but 
you can tell by checking the rotation X values on the eye_whites – all of a sudden they jump 180 
degrees).  There is a field called Constraint Rotate in the attributes for the orient constraint that shows 
you the rotation value of the constrained object at any particular time, which is helpful in the trouble-
shooting process. You can view this field by selecting the constraining object (the target – in this case 
the locator_eye_left) and open the attributes and look in the constraint tab in the Orient Constraint 
Attributes rollout. 
Anyway, I can’t stop this flipping of the eye from happening – I have tried everything I could think of 
– including limiting the rotations (via the attributes panel) on the eye_whites (this didn’t have very 
good results – the eyes didn’t flip but they would respond very stiffly and jerkily to the eye-direction 
control like they were fighting the rotations it was giving them). I have looked at the attributes on the 
orient constraint, and there was this hopeful attribute called No Flip in the Interp area. However, this 
had no effect and then I read that this Interp area is only for when you have more than one target 
object. When the head is pulled to the side, the eyes are aiming at the locators the whole time, and so 
therefore they are rotating to compensate for the movement of the head. I thought maybe I could 
constrain or parent the locators to the head, but of course this is stupid as it negates the purpose of the 
orient constraint, as the eyes need to be looking at the target as the head moves, and if the targets move 
with the head, then the eyes are looking at them as they move.  
 
Can’t stop the flip 
In the end, I decided that I could not stop the flipping. Some time earlier, Brad Kachel had suggested 
that I use quaternion rotations on the eyes, to stop that Euler flipping. I thought I’d try that, as in 3DS 
Max® you can change the animation controller from Euler to a number of other types very easily. I was 
disappointed that in Maya® it was not that easy. The only way to change to quaternion was to animate 
the rotations of the eyeball on all axes, select the curves in the curve editor, and then change the interp 
type to quaternion that way. But with animations generated from expressions, there is no curve, and 
you cannot change the interp type. So that was a no-go.  
 
Live with it and work around it 
My solution then is to leave the eyes the way they are. In scenes that require Bernard to move his head 
past that critical distance, I can choose from these options: 

1. try using the Eye Direction GUI control to rotate the eyes – sometimes this will return the 
eyeballs to a rotation value that allows proper control of the eyelids. It won’t work for 
situations where Bernard has to have a fairly extreme eye direction where he looks right into 
the corner of his eye. 

2. For other shots, where you can’t control the eye via step 1 above, more extreme measures are 
required. You will need to select the top eyelids clusters and break their connections to the 
Expressions via the channels panel. Then, use Set Driven Key to hook up the Eyelids GUI 
control to the top eyelid clusters. The Ctrl1_eyelids Trans Y is the driver and the 
CLS_lt_topeyelid Rot X is the driven. Using this method, you can still use the EyeDir GUI 
control, but you will need to animate the rotations on the top eyelids manually using the 
Ctrl1_Eyelids GUI control. The EyeDir GUI control will still give you the automatic rotation 
of the bottom eyelids’ X and Y rots, and will still give you the automatic Y rots on the top 
eyelids. So if you want the character’s eyelids to maintain the same relative distance over the 
eye you will need to keyframe the Ctrl1_Eyelids. There is no problem breaking connections 
and applying SDK on a referenced object, so this can be done on the referenced Bernard in 
whatever shots require it. I was hoping that there might be some way of keyframing the 
expression so that it would be disabled for a specified amount of time, and then be enabled 
again. I could not find anything that would do this. I could find only two ways of disabling an 
individual expression is to break its connection. One is to do it in the channels panel, and the 
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other way I found was to locate the cluster’s EXP tab in the attributes for it and make the 
Node State of the Expression Has No Effect. If you want to be able to rotate the cluster by 
hand in the viewport, then use the Break Connections options in channels, because if you use 
the Node state option, you still can’t rotate the clusters by hand – they’re locked. The node 
state is an interesting option though, because you can keyframe it in channels. It’s difficult to 
find in the Attributes, and the only way I could find that Exp tab was to go to the Focus menu 
and choose CLS_rt_topeyelid from the pop-out HUGE list. It’s there in channels though, 
which is where you want to key it anyway. The way it works is described in the Maya® help 
as this: 

 
• Disables any effects on the node so that fewer calculations are necessary at the time of redraw. 

The effect does not render until you reset the Node State back to Normal. Maya® evaluates 
the nodes in the node's history, but not the node itself. For example, if you translate a cluster 
to deform a geometry, then set the Node State of the cluster node to HasNoEffect, the 
geometry appears undeformed, as though the translation had not occurred. To view the effect, 
change the Node State back to Normal. 

 
So in a test I did, I translated the head past the point where the eyes go stupid. Frame 6 the eyes 
were fine, and at 7 they went stupid. At frame 6 I set a key for the Node State to be normal At 
frame 7 I set it to Has no Effect. That kept the eyes open after frame 6, and it kept the rotate X on 
the eyelid at the same rotation value that it was at frame 6. But anyway, like I said, it may not 
always be the answer because you cannot rotate the clusters directly in the viewport to get the 
eyelids’ rotations correct.  
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OTHER STUFF 
IK on the head is stuffed up on the referenced Bernard in old scenes 
I’ve found that in some of the earlier layout and animation shots that used Maya® 4 or 5, that the 
referenced Bernard comes in with his head IK way up in the air. At first I was pulling this down 
manually, but some of these older layout files have animation on this node, and I need to make sure it’s 
retained. I’ve noticed that I was able to fix this in layout 19_L_01 (resaved as 19_L_02) by opening the 
graph editor for this node and selecting an entire curve (especially Y) and pulling it down so that the 
first key (at frame 1) was positioned at a value of zero. The Z curve also needed to be pulled down so 
that the first key on the curve was lined up at a zero value. The X axis seemed to be OK – it was 
already on 0. 
 
Ear issues: (see also entry for Friday March 18 2005) 
For some reason, the ear sync GUI control was not working properly in Bernard.mb. The left ear was 
rotating in the opposite direction to the right ear – I don’t know why this was happening – I opened an 
earlier Bernard and it was working fine. The ears’ rotations are driven by the left and right ear sliders in 
the  GUI, which are in turn controlled by the ear sync slider. I checked out the joint rotations on the 
ear1 JNT and found that the right ear’s rotation values needed to be the negative of the values on the 
left ear joint. I used the graph editor to change these values on the right ear joint, otherwise it would 
have meant re-doing the SDK which I couldn’t do without deleting or disabling the expression on the 
ear sync slider (I couldn’t translate the individual ear sliders in the GUI because the ear sync slider 
expression locked the translations on them). 
 
 
 
New Hip swing control 
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I have made a controller for the hips swing. The original rig had a hip control that rotated the hips and 
tilted the back. I made an additional one that just swings the hips without tilting the back.  
Using the hip control that tilts the back has been a bit of an issue – I know that I need to rotate the back 
bones to compensate for the tilt, but I haven’t taken to the back’s setup of spline IK and clusters  - I 
find FK more intuitive. Anyway, I’ve explored the current setup, and I can use the cluster at the top of 
the back to be the major control to compensate for the rotation of the hip control. Then I can move the 
next cluster down on the back and it seems to be OK. If this ends up driving me mad then I’m going to 
chuck out the spline IK and clusters and just use FK on the back bone. If I do this, then I would 
consider applying some expressions on the joints so that the joint directly above the one that you rotate 
will rotate too, but less than its parent.  
 
 
Wednesday December 8 2004 
Some referencing problems – objects not rendering, not casting shadows, textures batch-
rendered incorrectly but OK in Viewport Render window 
When I was preparing and rendering the patch panel scenes for the film, I had a couple of referencing 
problems. The first one was that the little red LEDs would not show in the render in the referenced 
scenes, yet they rendered fine in the original patch panel file. In the referenced scenes, they would 
render in the Render View window OK, but when I batch rendered, they would disappear! I couldn’t 
figure this out, so I ended up making new LEDs (it was only the red ones that wouldn’t render, not the 
green ones) and importing them into all of the referenced scenes to replace the dodgy LEDs. They then 
rendered OK. 
The other issue was with the texture on the side panel of the equipment rack – the surface on it when it 
was rendered looked wrong – it had banding on it like it was posterized, yet in the original file it was 
fine. I tried importing the whole patch panel from the referenced file so that it was not referenced in the 
file and I still got the same banding in the render. I also tried putting on a new planar projection on it to 
try to get the texture to fit properly. Then I sussed out the lighting in these referenced scenes. The side 
panel was illuminated by a shadow-casting blue light that was not in the original scene. I wondered if 
the bump map in the side panel texture may have not liked where the light was positioned or 
something. As a test, I turned off depth map shadows on the light and voila – the problem was fixed – 
no more banding.  
Note that the patch panel in 17_A_02.mb is no longer referenced (I experimented trying to fix the 
texture and accidentally saved over my original one – 17_A_01.mb). So any changes that I make to the 
patch panel will need to be re-done on that scene as it will not update.   
One last issue – I wanted to cast a shadow on the back wall behind the patch panel, so I duplicated the 
side support and pulled it away to the side and set up a light just for the side support so that it would 
cast a shadow. I could NOT get a shadow to cast from it – really strange. I inspected everything – all 
the obvious things like light –linking and stuff, but in the end I put another material on it (just one of 
the ones that were in the Hypershade – I think it was the grey patch panel material) and then the 
shadow cast properly after that. 
 
 
Friday January 7 2005 
Outcome of DVA review Dec 9 2004 
My review went well – I had someone from Animal Logic (Sydney) as my reviewer. He came up with 
numerous suggestions and ideas as to how I can improve my film – I ended up with pages of notes 
from my review session with him, which I’ve documented fully in my own records. As a result  of this 
review, I have spent the weeks since making major changes. I have (at my reviewer’s advice) shown 
my 3D shot layout/animatic to a few of my colleagues, and they too have given me great feedback and 
have confirmed most if not all the recommendations that my reviewer made.  
So I have now shaved off 1 minute 40 seconds, have created a new character (Bernard’s mother) and 
have booked a Melbourne-located comedian (aka Ethel Chop) to voice this part. I have re-scripted the 
rest of the dialogue, and have organised new voices for this. I am not keeping the existing dialogue, as I 
am no longer going with the American accent formula – no need to now. This was a tough decision, as 
I have paid close to $2000 all up for the voice track that I have. But in the end I want a great film, and I 
am very, very confident that the changes that I am making are improving it greatly.  
The review and subsequent showings of my 3D shot layout/animatic to colleagues has revealed that I 
have inadequate knowledge of cinematography. The positions of the camera in my shots was very 
arbitrary, and I was not giving enough consideration to how the location of the camera, the composition 
etc can contribute to the story. Very embarrassing – it is glaringly obvious that the animation degree 
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program and post-grad anim programs are not addressing this aspect of filmmaking for animators. So I 
have had to undertake research of my own to try to patch this gaping hole in my knowledge.  
  
Books that have helped my studies in Cinematography 
One of my colleagues has lent me a book SETTING UP YOUR SHOTS: Great Camera Moves Every 
Filmmaker Should Know, by Jeremy Vineyard. This simple book gives helpful, concise descriptions of 
various camera moves and techniques and how and why they are used. Also, another book I found at 
the Griffith library is The Five C’s of Cinematography: Motion Picture Filming Techniques Simplified, 
by Joseph Mascelli, 1965 CINE/GRAPHIC PUBLICATIONS, Hollwood. This book is very 
comprehensive in it’s coverage of Camera Angles, Continuity, Cutting, Close-ups, and Composition in 
live-action film. I realize now that the camera in 3D animation should for best results, be treated 
similarly to the camera in live action.  
Another book I’ve found very helpful (and since purchased) is Dan Ablan’s [digital] Cinematography 
and Directing, New Riders, Boston, 2003. This is specific to 3D, and the chapters on Digital Directing 
and Staging were particularly helpful. 
  
A new method of using storyboards or shot layouts 
In order to test out and apply the changes that I’m making to my film (including new dialogue, camera 
positions, composition, poses etc) I’m using the 3D shot layout as a kind of testing ground. I go so far 
as to do pose-test type animation and animate camera moves (simulating depth of field too) and place 
this on timeline in Premiere and play it back and see how everything is flowing. This process is 
amazingly helpful to me. My supervisor tends to disagree with my approach, and feels that I am putting 
too much work into what is essentially supposed to just be a layout of the film. However, I feel that I 
really benefit from using the layout as an in-depth visualization tool, and it also helps me to 
communicate my intentions to others whose opinions I am seeking. In this way, I guess I can no longer 
call my timeline a 3D-shot layout. It has become something else entirely. So perhaps I have invented a 
new tool. However, I have since read an interview with Brad Bird (Digital Media World issue 66 pp 
12-20) in which he talks about his work on The Incredibles. He explains that he employed storyboards 
in a rather non-traditional way. He says “I am much more willing to expend extra resources than the 
storyboard to make them more cinematic, to actually use programs like After Effects to mock camera 
moves through space and I spend more money and resources on getting my storyboards to be very 
visual and very elaborate because I feel that if I cannot try things and if I’m going to make a mistake I 
want to make it in the cheap  part of the process.” He says a lot more about how he likes to get camera 
angles in early, “because that’s the way I think” and that things are pretty well planned before it goes 
into production. In another interview he gave in 3D World issue 60 pp 26 – 33, he says that by doing 
such detailed storyboards time was not wasted building sets and props that would never be seen behind 
the camera, unlike Lassetter’s approach where a huge environment would be built before deciding 
where in that environment the camera would be pointed.  
  
A new animation principle required to deal with 3D cameras? 
One of the things that I’ve noticed is that because it’s easier to put the camera wherever you want it in 
3D, it’s easier to put it in the wrong place, or use moves that are crap. With 2D animation however, 
moving the camera around is so time-consuming, that my guess is that it doesn’t tend to suffer from 
over-exploitation of movement to the degree that 3D does. It takes so long to draw the scene, that the 
potential to get it in the wrong place somehow seems to be lessened. I found through my own 
experience that although I knew very little about the finer points of camera placement and composition, 
my 2D work never fell victim to poor placement or bad camera moves to the extent that my 3D work 
has. I would argue that we need more development of animation principles specifically to deal with 
camera placement and use. I had to re-write my script and storyboard, and perform further study in 
cinematography to patch this weak area. I was placing the camera relatively randomly, and not paying 
enough attention to continuity of camera placement, or to the composition of a shot to emphasise the 
important points of that shot. I think that the Disney principles are inadequate to deal with the freedom 
of camera movement which 3D provides. I’d like to come up with a new principle.  
  
About copying entire poses 
While I have been utilising this different method of using the 3D shot layout, I have found a need to 
copy a pose and paste it to another part of the timeline. Perhaps I need to create a pose that is similar to 
a previous pose and it would be just easier to copy that pose and adjust it to suit rather than create the 
pose from scratch. In the George Maestri 3DS Max® animation DVD, he uses a great method where he 
works in the negative part of the timeline and creates the key and breakdown poses that he imagines 
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he’ll need int the timeline for that scene. So he might fill frames -10 to 0 with ten poses… Then, he 
copies and pastes some or all of these poses to other locations in the positive area of the timeline. If any 
of these poses need to be slightly different, he can just adjust the pose with minimal effort.  
He is able to copy the pose for the entire character by double-clicking on the top node of the skeletal 
hierarchy (the mesh is not included in this part of the hierarchy) to select all of the nodes belonging to 
that hierarchy – all of the bones and controls and IK etc I don’t think the morph targets would be 
included because they are part of the head mesh, which is not included in the selection. With all these 
nodes selected, the keyframe marker on the timeline contains the keyframe data for all of these nodes. 
Then, by copying and pasting the key, you are effectively copying the keys for all parts of the character 
– you can paste the entire pose. If you only want to copy and paste just one part of the pose (say the 
right arm) then by double-clicking on the wrist controller (for models with an IK setup) or on the upper 
arm (for the FK setup) then you are copying the keys for the arm and its children (fingers etc).  
With Maya® though, you can’t double-click to select the an object and it’s children. If you use the 
hierarchy selection tool, you can select an object and its children (leaves) or the top of the hierarchy 
(root) but strangely it is not necessarily a multi-selection. In other words, if I have Leaf active with the 
Hierarchy mode active, and click on the hip joint, all the legs will select in the viewport (they turn 
green, just like they would with Object mode active), but it doesn’t behave the same as a multi-select 
where you shift-select objects and they turn white as they are added to the selection. What you CAN do 
to multi select relatively quickly is to have either Select by Object type (object mode) or Select 
Hierarchy (hierarchy mode – make sure leaf is chosen in the hierarchy mask) and then click on a parent 
(say the upper arm) and then go to Edit>Select Hierarchy which will then make all the children and 
their parent a multi selection. Then all the arm and finger keys will appear in the timeline (if display 
Key Ticks>Active is on when you right-click on the timeline) and you can then copy the entire arm 
pose from the timeline. 
I prefer using Quick Selection sets. I made a quick selection set of all Bernard’s controls (feet, wrist 
locators, head joint, head locator, hip controls, back handles, back IK, knee controls, toe bones) so that 
I can easily select all of the animatable parts and copy and paste poses. Hold down Ctrl + Shift as you 
access the selection set from the menu and it will be added to the currently-open shelf, for even easier 
access. 
I created another selection set of the face GUI controls too. 
  
So my method now when I start a scene is to set up the poses in the negative part of the timeline. At 
each of these frames, as you finish each pose, use the Quick Select Set to select all of the animation 
controls and press the S key to set a key on all selected objects. When you are ready to copy one of 
these poses to a frame further along the timeline, go to the frame of the pose you want to copy, use 
Quick Select Set to select the controls, then copy and paste the key from the timeline. If you just want 
to copy say the arm’s pose and nothing else, just select the hand locator and copy and paste that 
keyframe from the pose to the new pose you want to paste it to. In Bernard’s case, all the finger 
attributes are available through the wrist locator, but if you had say an FK setup, you would need to 
select the whole arm chain, including the fingers, to set all keyable attributes. So you could select the 
shoulder joint, and go to Edit>Select Hierarchy to get a multi-selection of the parent and its children so 
that you can set, copy, or paste keys for the entire arm chain/pose. 
 
 
Thursday January 27 2005 
Recording of new character finished 
I have been to Melbourne and recorded the dialogue for one of the characters in my film (Bernard’s 
mother) using a Melbourne comedian whose on-stage personas include Ethel Chop. She did a great job, 
and I provided her with a script in advance and encouraged her to suggest dialogue changes and 
additions that might suit. I figured that she would have a better idea of suitable words and sayings and 
responses etc for this character because she writes scripts for the Ethel Chop character who is so similar 
to Bernard’s mother’s character. Anyway, she made a few minor changes, which was fine by me, and I 
was really happy with the recording I got – she didn’t need to do many takes at all – very professional. 
 
This afternoon I will be recording one of the admin staff here at QCA for the character Diane in my 
film, and my sound guy Tom will record the last remaining character voice (the phone operator) using 
a woman that he knows who works as a phone operator in real life, so her voice would be perfect.  
   
Leximancer Research software 
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The other thing I’ve been working on lately is the coding and analysing of our research data 
(interviews, camtasia capture sessions etc). Initially we had been using some software called Nudist. 
However we were put onto a piece of software produced by the University of QLD called Leximancer. 
It produces a visual representation of the relationships of concepts in the data, and automatically 
locates what these concepts are. This visual representation is called a concept map, and it is a very 
intuitive way of viewing the relationships in the data. I find it very useful, but of course it takes some 
time to nut out how to use it effectively, and I’ve probably spent about 20 hours on it and I’m starting 
to feel like I’m reasonably confident with it. I have received another Camtasia session to transcribe, 
and once that’s done I’ll include that in our research data and produce another concept map. 
 
People using my on-line tutes 
In recent weeks I’ve been getting emails from people telling me that they’ve been using my tutorials 
that I’ve put on my web site. They’ve been asking for advice and general help, tips, and info. It feels 
good to have helped people with their work, but it’s very frustrating that I just have no more room left 
on the iinet server. They give you 30MB, and it’s just not enough. I’ve pulled off all my avi and mov 
files but it’s still chockers. I am investigating setting up my own remote server at home so that I can 
have what I want on there.  
 
 
Wednesday Feb 16 2005 
Updating web pages 
I have been spending some time doing some maintenance on my site. I’ve had more queries from 
people trying to access my stuff, and pictures not loading, movies missing etc. So Gary (my partner) 
has created a little web server for me here at home where I can put all my animation that is linked to 
my iinet pages. 30MB space is not enough for an animator! So that’s all done, but as Gary explained, 
the bandwidth to access these files is small (I wasn’t listening to his explanation; I drifted off as usual) 
so download times for people trying to get them will be slow. But better than nothing. So today I tried 
re-exporting these mov and avi files from the original source files into a streaming format (from 
Premiere). This is the first time I’ve tried it, and I had a few ‘issues’ which I’ve tried working around, 
but it doesn’t seem to work (I suspect I need more sophisticated web server, but if I do it with iinet you 
can follow their instructions at http://archive.iinet.net.au/support/homepages/real01.html however I 
think this is for RealMedia files, and not quicktime). So anyway, I gave up on the streaming idea. 
There was a lack of instructions in both Dreamweaver 2004 MX and Premiere Pro I thought. 
There were some pages that wouldn’t display the graphics. I looked at these and found that these were 
html pages that I had made in Word rather than in Dreamweaver. Word has given me troubles with this 
before – for some reason I end up with double copies of all the original graphics I placed into the 
document, all renamed “image001” etc. Then, although all appears OK when I preview the page, when 
you access the page across the internet, there’s no graphics. Anyhoo, when I examined these pages in 
Dreamweaver, there were “comment” icons beside all of the images on the page. I deleted all of these 
and uploaded them again, and it fixed the problem. I’ll never use Word to generate HTML again – it 
does some weird stuff behind the scenes. 
 
Animation progress – new schedule, and new beetle rig 
I’ve made up a schedule in Excel to keep my on track with progress on my film so that it will be 
finished in time (October1) and I’ve made schedules for the remaining production tasks – textures, 
fixing existing models, making some new ones etc. The first scene I’ve started is the opening shot (I 
might as well start from the first shot and work linearly) and that requires animation of two beetles and 
also the camel’s feet. The beetles are rolling their dung balls, so to do that they need to bend their legs. 
The bug that I’d already made didn’t have a joint in the knee – it was pretty basic and OK for the walk 
cycle. So I had to rig another beetle, replacing the leg joints and the IK. I tried to find some sort of joint 
tool in Maya® (similar to a tool that’s available in 3DS Max®) that would split the existing leg joint 
into two to give me articulation at the knee joint. But I could not find one, so just started the leg joints 
from scratch.  
 
Rigid bind 
I used rigid bind on these legs, and I had some problems with double-deforming when I parented the 
legs’ geometry to the root node. So I tried turning on Relative in the Joint Cluster attributes on each of 
the joints on each leg that I’d bound. I still had double-deforming issues, and I discovered that with 
rigid bind each joint can have more than one Joint Cluster attribute tab, and each of these cluster tabs 
that appear in the attributes of each bound joint needed to have Relative activated (except the last joint 
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in the chain, which does not have a cluster attribute on it). So I did that, and found that the geometry 
was still doing weird stuff – when you rotated one of the leg joints individually you’d get only parts of 
the leg mesh deforming. Anyway, I ended up turning relative off again for all of the Joint Cluster 
Attributes, and then unparenting the leg geometry from the root node. I grouped all of the leg geometry 
under one node, so now when you look in the outliner you will see the locator (which you can use to 
re-position the entire character) and the leg geometry node. If you try to group them both together to 
make things neater it gives the double-deforming problem again. When you reference the beetle, and 
choose Group in the Create Reference options, it appears in the outliner grouped under a locator. Once 
again, if you move that locator you’ll get double-deforming, so use the locator that you made to move 
the bug around. When you choose to Group the reference, if you’ve also got Locator ticked, it will 
create an annotation - a text label with an arrow pointing to the selected object. You can delete it and it 
doesn’t delete any other part of your file. When you adjust skin weights for rigid bind, you can do it 
with the component editor, or with the Deform > Paint Set Membership tool. You can also utilise the 
Deform>Paint Cluster Weights tool for making creases, but I haven’t done this yet. In the Paint 
Attributes area of this window, hold down the button at the top that has a cluster name on it to expose 
all the other clusters (associated joints) that you can edit.  
 
Parent constraints and alternatives to using them 
One of the bugs jumps on top of a dung ball and kind of balances on it before he falls off. I’ve parented 
the beetle’s locator to the dung ball so that the rolling of the dung generates movement of the beetle on 
top. When the beetle falls off, I just animate the centre joint on the beetle, and the leg IK rather than 
muck around with the parent constraint on the locator. I find working with the parent constraint a pain 
in the arse. After he falls off I want the dung to roll away, so I’m just going to duplicate the dung ball 
and turn off visibility until I’m ready for it to roll, then make it visible, and the original one invisible, 
and animate that way. It’s what I’d rather do. 
 
Memory – more required (me, not the computer!) 
I am sick and tired of having to constantly look things up – for example, the parent constraint. I have 
applied parent constraints many times, but I still refer to my notes to know which object to select first – 
the constrained object or the object you want to act as the parent. So while the notes are helpful, I really 
don’t want to have to use them as a crutch for everything. I am taking steps to improve my memory. 
I’ve started researching it. It appears, basically, that the key is to concentrate, and to have the intention 
to remember, and then utilise visualization etc tools that aid you to remember. I think that basically I 
have been lazy. It seems that although memory is not one of the animation principles, I think it’s an 
area of skill that no-one ever gets any training in, and with the operation of complex software you 
really must take steps to remember how to perform operations. Looking up stuff is so time consuming. 
I get really impatient with other students who are too lazy to look things up and just ask me all the 
time, how to do stuff.  Anyway, I will make further notes about strategies to improve my memory, and 
I will also investigate memory when I examine the animation data that I am analysing in the research 
software Leximancer.  (note to self – in case I forget where I put this stuff! – memory notes are in 
E:\DVA\studio_project stuff\camel_scripts_misc_files\scripts_misc_text improving memory.doc).  
 
 
Selection Sets 
I like to use Selection Sets for the characters. So for the beetle, I made a quick select set for all its 
controls and I create key poses on the timeline and use stepped keys or linear keys to get the timing 
right and then go in there and put in the breakdown poses. I really like the pose test method of working, 
but with the beetles there’s a bit of an exception – all those legs – and often I will do some straight-
ahead animation on them. It feels intuitive for these creatures. Bernard’s different – he’s got to have 
definite poses.  Something I didn’t give enough thought to was creating the quick select set in the 
original model’s file. I had made a quick select set for Bernard (in one of my shot files, where Bernard 
was referenced in it) and I couldn’t find the select set for him later on when I was working on another 
scene. I realised that I probably should have made the selection set inside the original Bernard model 
file, so that it would be available in any file that he was referenced in. So I made sure that with the 
beetle the quick select set was made in the beetle file. Then when I was animating the referenced 
(actually I imported the beetle in shot 1) beetle the select set was available. So yeah, once I’ve got the 
selection set available, I can block out the shot using stepped tangents, and selecting the set and 
pressing “s” to set a key on all selected controls. What I then do is turn on Auto Key and make 
adjustments to the pose and check the timing. I can then slide the key in the timeline to a different 
frame to adjust the timing of the entire pose (while the set is selected).  
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Using Set Driven Key on the wheels of the vacuum cleaner – more technical, mathematical stuff 
I modelled a vacuum cleaner for my opening scene, and as Bernard vacuums the room and is pushing 
the head of the vacuum forward, he pulls the vacuum cleaner along behind it. So I created a rig that 
would allow the body of the vacuum cleaner to be pulled along be the handle-hose where the character 
is gripping it. I also wanted the wheels to turn as the body of the vac moves forward. I figured I could 
use an expression to get the wheels to turn the correct distance depending on the distance travelled by 
the vac. I did the calculations and worked out how much to rotate the wheel depending on how much it 
translated etc, but found that the wheels didn’t turn (they did as soon as I created the expression, but 
they didn’t turn in response to the translation of the vac). I could not figure this out – it seemed pretty 
straight forward to me, but I couldn’t solve it in a reasonable space of time, so I just used Set Driven 
Key instead. The wheels rotate one full revolution each time the vaccy advances 4.396 units – the 
circumference of the wheel. It works for 10 revolutions (3600 degrees) before the SDK no longer 
works. I don’t expect I’ll ever need to rotate it more than that.  
Anyway, SDK did the trick, but it annoyed me that I couldn’t get the expression to work. A couple of 
days later I came across a tute on the web that describes how to create an expression like the one I was 
after – it appears that my sum was not structured properly. The tute that I found is on 
http://student.vfs.com/~m07goosh/rigging101/free/cart/index.htm The authors of this site are Javier 
Solsona and Lluis Llobera. There is some other wonderful Maya® tutes (mostly on rigging) that are 
available here, and you can download the famous IK Joe rigs here.  
Additional note July 1 2005 – I have been working on the textures on the vacuum-cleaner and noticed 
that the wheels weren’t turning any more. They turn ok when I select the vaccy_group node (the node 
whose Z translations input via SDK to give the rotations to the wheels) but when I move the root node 
of the rig to pull the vaccy along the wheels don’t turn of course because the vaccy-group node’s Z 
value doesn’t increase in this case because it is only moving in parent space – the root node’s value 
increases instead. So maybe I didn’t finish testing this properly in the first place – I can’t remember. So 
I fixed it by using the expression (as per the web site shown above) wheel1.rotateY = 
(locator_vaccy_group.translateZ / (2 * 3.14 * 1)) * -360; and now it works fine. So now the wheel 1’s 
rotation is being provided by the Z translation of the root node (locator_vaccy_group) 
 
Friday March 18 2005 
Working more efficiently in Maya® 
I’m really becoming aware of the need to employ efficient work practices in the process of animating 
in 3D software. I have seen both good and bad practices in the Camtasia captures of professional 
animators at work that we have collected as part of our research project. 
When I catch myself working inefficiently, it is often because “I can’t be bothered” looking up the 
keyboard shortcut etc or investigating other options so I just continue working the long way. For 
instance, I noticed that as I was animating, I was moving back and forth between animating in the 
viewport, and editing in the graph editor. If I was working with 4 viewports visible (as I often do, so 
that I can check poses at different angles) I would have to keep activating the viewport I wanted to 
view the animation playback in all the time, because after working in the graph editor, only the graph 
editor’s viewport was active, so playback would not be seen in any other viewport. This was giving me 
the shits enough to motivate me into investigating how I could get all the viewports to play back the 
animation. It wasn’t that hard – in the Animation Preferences window you go into Timeline settings 
and in the Playback area you activate the All button.  Yay! – problem fixed. It’s funny, but I often see 
students guilty of the same offences, like moving the mouse all the way to the navigation controls and 
back again in order to arc rotate or pan the viewport etc. because they can’t be bothered finding out 
what the mouse/keyboard shortcut is. Those sorts of operations, like moving to a remote corner of the 
screen to pick up a tool, may not seem especially inefficient, but when it’s an operation that is 
performed continually, the inefficiency quotient goes up appreciably. In our Camtasia captures, which 
were transcribed into text format, I have coded all of the instances where a tool has been used. The Arc 
Rotate, Truck, and zoom functions get heavy, heavy usage. It really is vital that the animator 
familiarises him/her self with the most efficient way of engaging these tools, and of course the software 
developers have to address this too by providing easy shortcuts for their users.  
 
Working in the Graph Editor 
This eye on efficiency has also been focussed this week on Maya®’s Graph Editor. My work requires 
me to use both 3DS Max® and Maya®. I have to say that I have come to appreciate the plethora of 
tools that Max provides in the Curve Editor window, especially the navigation tools, and also the key 
info window. The key info window is great because you can use the arrow keys to skip from one key to 
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the next. This ability to jump to the next or previous key is something that I think is a thoughtful 
inclusion to the animator’s toolbox, that may not seem like a big deal, but in my case contributes to the 
overall efficiency of the animation process. Usually, if I am editing my function curves, I will need to 
edit not just one key, but a few. I like the way that you can easily jump to another keyframe and edit 
values, tangents etc all in the one little window (Key Info). I now find it onerous (my supervisor thinks 
I’m being ridiculous!) to have to manually drag-select a key on a curve in Maya®’s graph editor just to 
select the next key. In other words, it annoys me. 
 
Of course, I have a responsibility to investigate what alternative methods of doing things exist in the 
interface, to make sure I am utilising the most effective method available. I had to do some 
investigating (with my supervisor’s help) into the Insert Key etc tools in the Graph Editor. I was 
finding it annoying that when I wanted to drop a key onto a curve the very act of middle-mouse-
clicking to create the key would push the new key out of position (if I wanted to just  place a key 
without changing the existing shape of the curve for example). It turns out I was using the wrong tool 
for the job – I was using the Add Keys tool instead of the Insert Keys tool. If you use the Insert Keys 
tool and middle-mouse drag you get a marker that appears on the curve that displays a little ‘target’ 
square on it that drags along the curve as you drag the mouse. When you let go of the mouse a key is 
placed where the target is, without disturbing the existing shape of the curve. I take the blame for not 
using the right tool in this instance – I should have done my homework! 
my studio supervisor also demonstrated why you would use Breakdown keys. I have not used these in 
my animation, and was wondering if I should be. It appears that they maintain the shape of the curve if 
you drag a key either side of it. They maintain their relative distance from the key that you move too.  
 
Blend Parent 
My studio supervisor also helped me find a solution to some problems I’ve had with parent constraints. 
In one of my scenes the character’s hand comes into shot, picks up a box, and places it on a book, then 
moves his hand out of shot, leaving the box behind. The method I’d tried, of keying the constraint 
weights and activating the Rest Position option just wasn’t working in this case. I would need 2 rest 
positions to get it to work, and you can only specify one. So my studio supervisor demonstrated how 
you can create and use the Blend Parent channel to work with the constraint. I practiced his method, 
and made notes about it in my Maya® notes on Parent Constraints. I keep notes on everything, as I 
often refer to them as I work. 
 
Ear Sync GUI control for my character 
This ear sync control is very flaky – sometimes it works fine in a scene, other times no, and other times 
it works in reverse! The latest scene I have been working on had this reversing problem, where the ears 
rotated in opposite directions to each other when you used this control. Bernard is referenced in the 
scenes, and once again I checked how it was working in the original model file and it was fine, so I 
fixed it in the offending shot by selecting the Bernard_Ctrl2_EarRt slider and right-clicking on the 
TranslateX channel and choosing Expressions. The expression for the slider was there – I put in a 
minus sign in front of the translateX part: bernard_Ctrl2_EarRt.translateX = - 
bernard_Ctrl_EarSync.translateX; 
I noticed in a scene where the ear sync wasn’t working at all, that there was some animation keys on 
the individual ear controls – when I deleted these the ear sync worked OK, but in reverse of course. 
Don’t know how the animation keys got there in the first place, but anyway, it’s ok now. 
 
When the controls don’t work: 
With Bernard’s ear controls – sometimes when you select them and try to move them there’s no 
response in the ear itself. if you want them to work, select each of the ear control gui controls and in the 
channels panel, make sure that the EarSyncEXP has a 1 value next to it. 
 
 
Saturday April 9 2005  
Premiere Pro crashing on Export  
I have been plagued this week with problems with Premiere Pro. The major one is the fact that when I 
try to export a Movie from the timeline, Premiere crashes and gives me an error to the effect that “it has 
experienced a serious error and will attempt to save a copy of the project”. Right from the start, 
Premiere Pro has given me this error on export, but only on some occasions. Now it is doing it every 
time, so I needed to work out what was wrong. I performed some tests, starting with deleting sound 
clips from entire tracks in the timeline, and found narrowed it down to two tracks that I had locked in 
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the timeline. As soon as I unlocked those tracks, I was able to export successfully. As soon as I locked 
them again, Premiere crashed on export. I repeated this test three times, with consistent results. Those 
tracks will now remain unlocked.  
 
Rendering out to a widescreen resolution in the Hardware Render Buffer in Maya® 
After some discussion with my supervisor, it’s been decided that I should change to a widescreen 
project (I have until now been working to PAL 768 x 576), and render from Maya® in a widescreen 
aspect ratio (haven’t decided on the final resolution for this yet). I have already performed some 
preliminary test renders from some of my Maya® scenes at 16:9, using the Render Globals preset for 
PAL HD 1280 x 720.  I rendered these using the Hardware Render Buffer window because it is so 
quick, and I just wanted to use them as a test, to bring in to my Premiere project to see if I was sure that 
I really wanted to change to 16:9.  
 
Problem was, these Render Buffer rendered frames did not render to 1280 x 720, even though that is 
the resolution that I had set in the Render Buffer Attributes. They were rendering to a smaller size, 896 
x 504. I couldn’t figure this out, but finally found an explanation – the Scale Buffer setting. Apparently, 
because the Hardware Render Buffer renders images based on your monitor’s display (using screen 
captures) if your monitor’s resolution is too small to display the resolution of the rendered frame/s 
(which you’ve set in the Render Buffer Attributes) then Maya® will scale that resolution down to a 
smaller size; one that will fit. In the Hardware Render Buffer’s Render pull-down menu you can find 
this Scale Buffer option. Here you can scale the size of the rendered image to 100%, 79%, 50%, 30%, 
or 10% of the Resolution. If 100% is greyed out it means that your monitor’s resolution is not high 
enough to display the image at 100% of its size. That’s why my renders that I had set to 1280 x 720 got 
scaled down to 896 x 504.  
 
 
What’s interesting though is that I tried rendering on my laptop, which has a res of 1920 x 1200, and 
the renders still got scaled down. Strange. I thought that maybe though this scaling is more dependent 
on the size of the area that you are rendering from. In other words, if you are rendering from the 
perspective view it might help to maximise that viewport and close off any other panels in the interface 
that might take up screen space. I tested this theory out on the laptop, by adjusting the interface so that 
the perspective view took up all of the screen. Still scaled the render buffer to 70% though. 
Anyway, at least now I understood why, when my screen saver kicked in during a hardware render 
buffer render, or when I tried working in other windows while the render buffer window was rendering, 
that the rendered frames would contain the image of the screen saver or the other program that I had 
active – it’s taking images from the screen itself. 
 
 
Hardware rendering as opposed to Hardware Render Buffer rendering 
I got confused with these two hardware render options – I thought that they were the same thing, but 
they are totally different animals. I figured that maybe I could get around the screen size limitations by 
just choosing the Hardware Renderer to render a batch rather than do it in the render buffer window. 
However, I soon found out that they are definitely not the same thing. The Hardware Renderer renders 
really high-quality frames, and it appears that it’s required or at least recommended for rendering 
particles. It harnesses the power of your graphics card to perform the render, so not all graphics cards 
can handle it. I tried it with my card (Quadro FX 500) but after waiting 5 minutes and seeing in the 
feedback line “0 percentage rendered” I gave up and cancelled the render. I’d already received a 
“running low on memory” message. I tested a much smaller scene later on (the bug model) and it 
rendered quickly and looked pretty good actually. When I tried to render all of my scene’s environment 
(the ‘set’ file that references a zillion objects) rendering ground to a halt again. I performed a short test 
of unloading references until I got to the point where hardware rendering would actually work, but 
basically this point was reached once virtually all of the referenced objects were unloaded! I noticed 
though that the Feedback line was giving me a message “Baked textures are being re-evaluated – 
please wait” so maybe there’s some issues with my current textures for hardware rendering. Dunno – I 
will have to read up on this but it’s not a priority; I was just curious about hardware rendering and 
thought I should have a quick look. 
 
 
 
Animation production strategy 
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After all my recent work observing the working methods of animators in industry and recording which 
tools they use and when etc, I have started recording my own methods of working as I complete my 
film. I guess after a while you get into a groove, you discover a comfortable, familiar strategy that you 
pretty much follow as you go through the process of animating a scene. I like to start by blocking the 
major poses – just hips, head, hands for example -  and then changing the tangents to Step so that I can 
perform what Cameron Hood from Gnomon calls a “pose test” to help me work out the timing of 
where I want the poses to be.  Once that’s done, I estimate how long I want the transition 
(inbetweening time) between each pose to be, then I’ll copy the first pose’s key up to a frame before 
the next pose (say 5 frames before it if I want a 5-frame transition) to hold the pose then return the 
tangents back to flat. Now that Maya® is in-betweening the poses, I go to the graph editor and work 
directly with the curve to put in some ease in and settle on the two poses. So about 3 to 4 frames 
preceding the first key and 3 to 4 frames following the end key I use the insert key tool to put a key on 
the curve without changing the curve – so the value on these new keys are the same as the first and last 
key around a pose. Then, I select the first key and use its tangent handles to create an anticipation to the 
curve between the first and the new key I inserted before it. Then I select the last key and use its 
tangents to give the curve some overshoot between the last key and the one I placed after it. The curve 
ends up looking like an S shape. It seems to give me a good starting point for further refining the keys 
with overlap and drag etc.  
 
 
More about working in the graph editor 
In a previous BLOG entry that I made, I commented that I wish that Maya® allowed me to select keys 
on a curve via some sort of keyboard shortcut so that I could quickly jump from one key to the next the 
way that 3DMax does with its key info window.  Someone very kindly responded to that and said that 
you can in fact do this, and told me to look in the hotkey settings for the next/previous key shortcut.  
 
The hotkeys for this are the comma , and the full stop. Using these shortcuts you can jump from one 
key to the next in the curve editor and in the timeline. I got very excited as the timeline marker jumped 
to the key frame markers on the curves, and at first I thought that the keys were being selected, because 
when I clicked on one of the tangent buttons the key changed to that tangent and I thought “fantastic” 
and I wrote to this guy and thanked him. But later on I realised that in fact the keys weren’t being 
selected, and the tangent change that I got so excited about earlier had actually been applied to ALL of 
the keys in the graph editor; I just didn’t notice that that had happened at the time.  
 
So yeah, the hotkeys simply move the timeline it doesn’t select/activate keys. So when you change 
tangents by pressing on one of the tangent buttons it changes ALL the keys on ALL of the curves that 
are currently displayed in the graph editor.  
 
 
Last entry for today – invisible locators 
I deleted some visibility and scale keys from a locator on my Bernard model to try and keep things tidy 
in the graph editor and then realised that the locator had disappeared from view – it was gone! I could 
select it in the outliner, and I could see that the visibility channel was on, so I couldn’t understand why 
I couldn’t see the bloody thing in the viewport. I ploughed through the display settings in the attributes 
editor and stuff, and noticed in there that the scale values were all zero – it WAS being displayed but it 
was zero size! Once I returned the scale values back to 1, it appeared no probs. Hmmm, I will need to 
be more careful when deleting excess keys in future. 
 
 
Wednesday June 15 2005  
Goodbye Semester 1 2005 – trying to clear schedule so that I can animate 
Finally semester 1 is over. I’ve done my marking (of the classes I taught this semester) and I have an 
(almost) clear schedule so that I can catch up on the thirty approx seconds that I am behind in my 
animation. There is one work-related thing that I need to do during the break before semester 2 starts 
(present a conference paper I wrote) but other than that I can animate nearly every day. I haven’t had a 
day off really since the beginning of semester1, so every day sees me in front of my computer, either 
working on my animation, research, preparing teaching lessons, or marking. Until about 4 weeks ago I 
had been able to complete my target 10 seconds a week of animation, but recently there’s been a couple 
of un-planned jobs that I have had to do. One of which was research Pre-viz software for my boss at the 
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Griffith Film School. He is considering incorporating training in at least one type of pre-viz software as 
part of the Film School curriculum and wanted to know what was being used in industry. 
 
Beetle character had to be imported (rather than referenced) into one scene 
OK, so I’ve now completed 3 mins 55 secs of animation of my film. That means I’m over half-way 
there. Mostly it’s been fairly smooth sailing in terms of technical issues, but there’s been one or two 
things I need to Blog. One thing is the beetle model. I’ve been referencing all my characters and sets 
into the scenes, but on one scene (22_A_09) where I have the bug on Bernard’s foot and Bernard is 
trying to shake it off, I’ve had to actually import the beetle and no longer reference it. This is because I 
am doing some fairly wild animation in this scene, where the bug is flapping out of control as Bernard 
kicks his foot back and forth. The camera is parented to Bernard’s foot, so we see the bug close-up 
during the kick. I needed some additional node in the hierarchy that would allow me to rotate the bug 
from the tip of its nose. I couldn’t create the additional control on the referenced bug in the scene, so I 
experimented with creating a locator and parenting it to the root node of the bug in the original beetle 
file so that I’d have the control on it in the referenced version to use. However when I tried this, it 
stuffed up some of the previously-animated scenes that reference this beetle (the beetle was 
repositioned int these scenes etc). So that’s why I came to the decision to import the beetle. I don’t 
think it will be too much of a nuisance – I still haven’t finalised the texture for the beetle, so if I don’t 
go with the one that I currently have on there then I’ll have extra work mapping the texture to both the 
original beetle and the imported one. However, mapping isn’t too much work I suppose. The rest of the 
beetle is well and truly finished, so that’s OK. 
 
Referenced objects issues: scale and position 
On the topic of referencing, from time to time I’ll open a scene to work on it and find that some of the 
referenced objects are in slightly the wrong position or are out of scale. For instance, in scene 
22_A_03, the noticeboard and picture of Bernard’s mother were too large and they were in the wrong 
position. The phone was also wrong. The sets_long_shots.mb file (which is the set file that has all the 
environment objects) has them in the correct position, so I thought that these objects must have been 
repositioned in this scene (and yet I started this shot from the previous shot I had completed, which was 
in the right place). Anyway, it was all weird – the translations and scale etc of these objects were 
showing in channels with all values zero (the group nodes). I closed it and re-opened it again and it was 
OK then. Strange.   
 
Crashing and referencing issues 
Every now and then Maya® crashes on me out of the blue. In one instance I was able to retrieve the 
scene (Scene 21C) via the emergency save that Maya® had performed before it crashed (in documents 
and settings/Local Settings etc). I was so glad that it was saved, because I had done a lot of animating. 
So I re-saved it and kept going. It wasn’t until I finished the scene that I noticed that the file size was 
huge. I realised that the models and characters I’d referenced were now permanently placed in the 
scene – the referencing had been lost during the crash. The previously-referenced objects were now 
embedded into the, and also renamed these with a different prefix What had also happened was that I’d 
started and almost finished another scene, based off the 21C scene. So that scene also lost its 
referencing. It didn’t matter about the scene objects – I could just delete the imported ones and re-
reference them again. But for the animation I would have to do something else.  
 
Exporting animation 
So the fix according to my supervisor my studio supervisor, was to export the animation from the 
characters in the scene, get rid of the embedded characters, reference them back into the scene, and 
import the animation back onto them.   
So using the beetle as an example, I had animated his head, central ‘hip’ joint, the IK chains on his 
legs, and also the locator that was the parent of the rest of the rig. There was a group node above this 
locator in the hierarchy, but it was not animated – it just existed to contain the rig and the geometry.  
To export the animation, I had to first select the root locator of the beetle, then from the File>Export 
Selection menu, I chose these settings: 
Note that the Below option was important so that the animation on objects below the locator in the 
hierarchy (IK chains, head and hip joint) was exported too. 
my studio supervisor also tried to do all this fancy stuff by opening the .ma file in notepad and trying to 
re-name all the nodes so that they were the same as the reference path, but it was a complete pain in the 
arse – very complicated for my limited brain! I much preferred the import animation method. 
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Additional note on exporting animation July 27 2005 (related to lattice no longer working on 
right elbow) 
Again, I came across a situation where I had to export animation that I’d done. This arose due to some 
inexplicable error with the skin around the right elbow – I noticed all of a sudden that the skin had 
moved away from the joint. I couldn’t figure out what it was, so I went back to the last couple of 
versions of that scene (scene 32?) that I’d saved, and the elbow was stuffed up on these too.  The 
problem seemed to be related to the lattices and associated clusters that were deforming the elbow 
when it bends. It appeared that the lattice was no longer influencing a group of vertices around the 
elbow, but other vertices were still influenced. I checked the weightings, the SDK etc that operates on 
the lattice, and I also tried reloading the Bernard reference file etc but I could not locate the problem. 
So I decided to export the animation that I’d done from the scene and then start with a fresh reference 
of Bernard. This fixed the problem. However, during the animation export/import operation, I realised 
that I’d neglected to include a couple of important instructions on the process in the earlier BLOG note 
(above) about this process. – So, additional to the instructions above, be aware that when you want to 
import animation you must first load the animexport/import plugin via the plugin manager.  In my case, 
because I had animated both my character’s body, and also his face (via the custom GUI controls) I had 
to export as two separate exports – one from the root node of the character and one from all the 
selected GUI controls. 
Once I had done this I deleted the character from my scene, and referenced it again, then positioned 
him where I needed him in the scene with the root node. Then, with the root node selected, I imported 
the animation onto it, then selected all of the GUI handles and imported the GUI animation onto them 
(it wouldn’t work unless I had the handles selected – the NURBS circles). Spent 1 and a half hours 
fixing this problem with the elbow, but it could have been worse if I’d had to re-animate the scene 
(which is quite a long one I might add). I had to go through this animation export/import process twice 
because of little glitches, such as the GUI panel coming in to the scene flipped when I created the new 
reference of my character, (the GGUI is in the same scene file as the character is obviously) and 
another glitch where the facial animation at one keyframe pulled half his face off.  
  
 
More eye issues on main character 
Once again, I am encountering problems with the eyeballs flipping as I animate Bernard.  As soon as I 
rotate or move his head or body too far, the eyelids flip. It’s a pest. I can get around it to some degree, 
as I can often fudge an eye-blink on some occasions to cover it up. Reason being that the eye-flipping 
often occurs on head-turns, which conveniently is where an eye-blink often needs to be inserted 
anyway. However, in some instances a blink is not appropriate, so I looked at how I could try to get 
around these issues by rotating the eye ball manually. Basically, the only way I can do it is to key the 
orient constraint that is operating on the eyeballs off so that I can rotate the eyes manually. The orient 
constraint can be found under the eye-white object in the outliner. I key it off (0) so that it doesn’t 
operate for a certain period of time where I want to key the eyeball manually. During these times, I can 
rotate the eyeball and set keys for it directly. The eyelids don’t respond though – their automatic 
rotations to keep them positioned relatively to the eyeball no longer works, so the eyelids on these 
manual keys also need to be keyed manually using the eyelid GUI controller.  Interestingly, the keys 
that had been previously set via the eye direction GUI control that I made still work OK after manually 
rotating the eyeballs – so in other words, all the animating of the eye that I did before turning off the 
orient constraint is still in place. Once I’ve keyed the eyeball manually, the GUI controller no longer 
keys or affects the eyeballs (even in the timeline regions where the orient constraint is on). So it’s 
important, as a working method, to perform all of the eye direction animation with the GUI control as 
normal, and then fix up any flipping later with the manual method. The only way I can get control back 
to the GUI again is to delete the manual keys that I set on them. Of course the GUI only works while 
the orient constraint is on (value of 1).  
 
I am starting to develop a more clearly-defined working method with my animation now. It is definitely 
pose-to-pose. I like the security of having those poses and timings worked out in advance – then doing 
the transitions between the poses is pretty routine. It’s still not a no-brainer by any means! But I do like 
working this way, although I understand it’s not for everyone.  
 
 
Sunday June 26 2005  
Initial findings from literature review 
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This part of our research involves performing a literature review on books, web tutes, and training 
DVDs on the topic of 3D animation. Our research assistant has been performing this review and has 
arrived at these early findings: 
 
Available training materials don't show enough about creating rigs that allow you to stretch and squash. 
The books that refer to principles tend to be the 'generic' ones that don’t refer to specific software. This 
means that although you are aware of the principles and where they are used, you are not shown 
specific tools or processes that allow you to apply the principles. No books adequately address function 
curves and how to use them. At best, you might get three pages, but again, there is a lack of specific 
instructions as to what tools to use and how to use them to affect the timing and employ other 
principles. One book came close to meeting our expectations (3DS Max® 6 animation) of blending 
software-specific with generic knowledge about the animation principles (p.318 Zoe character walk, 12 
principles of animation). Animation books don’t adequately address the problem of arcs and IK. 
There’s gaps where they don’t show how using IK causes straight inbetweens with no arcs – they’ll say 
that you have to force arcs with IK and they don’t say why or how, or they don’t explain how you can 
turn off/disable IK so that you can use FK for some movements so you don’t have to worry about 
forcing arcs. The George Maestri DVD is the only one that comes close to explaining this process, but 
certainly we didn’t see any material in books that covered this subject adequately.  
 
Video based versus book tutorials 
Both these forms of training have advantages and disadvantages. Ideally, we would like to see more 
incorporation of the two mediums. So for example a book should come with tutorials and on the CD 
there should video versions of the tutes so that you can see exactly how those function curves (for 
example) should be manipulated and used to obtain the ideal results. 
So maybe, as you are completing a tute in a book, markers in the text could prompt you at certain times 
to “insert CD now – view file x to view example of function curves being edited to achieve the results 
explained in this tutorial “ In other words, have video examples supplementing and illustrating the 
book. Darren reckons that animation, being a time-based medium, doesn’t lend itself well to still-shot 
examples (as you would see in a book-only tutorial). Also, as I pointed out, the function curves looks 
different depending on how you’re currently zoomed. So students may get confused if they see long, 
gentle slopes in a still shot, but their own view of the curve editor is showing high peaks on the curves. 
The difference being simply their view, not the values on the keys on the curves, then they change their 
function curves to look like the ones in the stills in the book and then find that the animation doesn’t 
work out like it should. Darren says he prefers to have the hard copy in the form of a book to work 
with, whereas I like the video training best. For well-rounded training we need to provide both forms of 
tutorage. 
 
Catching up on the studio project animation during the mid-year break 
Now that the mid-year break is on, I’ve been able to animate nearly every day, and I’ve caught up quite 
a bit. Only 1 minute thirty seconds to go! Everything is going quite smoothly, with a minimum of 
technical issues, so I’m happy. Darren, the research assistant who is currently helping out on our 
project, has just completed a book review and has confirmed that no animation books out there 
adequately explain or provide training in the use of the curve editor/graph editor. We know from 
observing test subjects working in studios, and also observing our own working methods, that the 
Curve Editor is central to how we animate. I use it constantly as I am animating, to 
insert/add/delete/move keys, refine timing, obtain smoothness to the movement etc. When I work in 
Maya® I have the Graph Editor open in one of the viewports at all times so that it is always accessible. 
Another tool I use a lot and which is not adequately addressed in the materials that I’ve seen is Motion 
Trails (Maya®). I use motion trails a lot, to refine the path of movement that the various parts of the 
character’s body take as they are being animated. Not just IK stuff like arms, but also on the head and 
hips too. So when a character moves from one pose to another, I try to get a dip/arc to the movement. 
The motion trail shows you just how straight the inbetweening really is – it’s just a straight line, and 
nothing organic moves in a straight line like that. So I go in and set extra keys to change the shape of 
the trail to something more loose and organic, and it really improves the animation a lot. I would love it 
if Maya®’s motion trails worked like 3DMax’s trajectories, where you can manipulate the trajectory 
itself to change the shape of the curve. I like that. 
In George Maestri’s 3DS Max® training DVDs (the animation one) he shows how you can adjust this 
trajectory to force arcs, and I am surprised that this topic is not covered in animation books that I’ve 
examined. Kyle Clarke’s book “Inspired 3D Animation” does discuss how you should force arcs for IK 
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movements, but this is one of the rare references to this topic that I’ve seen, and even then it doesn’t go 
on to explain how you can do this with motion trails or trajectories. The idea that you should force arcs 
for other areas of the body (such as dipping the hips down when you transition from one pose to the 
next) comes from the wonderful tutes that I have been subscribing to on the Keith Lango web site 
(www.keithlango.com). These video tutes (on the topic of posing) discusses the importance of using 
Motion trails. Apart from these few sources, arcs and motion trails do not seem to be included in tutes 
and books on 3D animation. It’s an important area to cover I think.  
About the cable on the wall lamp in scene 26: In this scene Bernard has ripped the wall lamp off the 
wall and is holding it in his hand and yelling into it. I wanted to have light still coming out of it even 
though he’s ripped it off the wall because it is a good excuse to change to dramatic up-lighting for the 
following scenes where Bernard has changed to a very dark mood. So in that case I had to make an 
electic cable to run from the lamp in his hand to the mount on the wall where he ripped the lamp away. 
To make the cable, I used Extrude on a curve. This is how I did it: 1. Create> NURBS 
Primitives>Circle to act as the profile for the cable. 2. Draw out a CV curve running the length to act as 
the path. Reposition its CVs etc to get it the shape you want for the final cable. 3. Position and rotate 
the circle right at the tip of the path at the start and scale it in to the diameter you want for the cable. 4. 
Select the profile (circle) then the path and then choose Surfaces>Extrude. 5. Activate Tube and At 
Profile in the options. I didn’t have enough CVs in the curve so the resulting extrusion looked too 
angular, I undid the extrusion and added more CVs to fix this problem. I did this by selecting the curve 
and going to Edit Curves > Insert Knot. Choose Curve Point (CV) as the component selection type and 
click in multiple areas on the curve where you want to put in another knot (each time you click a little 
yellow box gets placed on the curve). Activate At Selection in the Insert Knot options. Then press 
Apply and you’ll get new CVs at those locations on the curve. The cable is connected to the lamp in 
Bernard’s hand, and so that means that that end of the cable needed to move with the movement of his 
hand. So I made a Cluster for the CVs at the hand end of the cable (the very last row), and parented the 
cluster to the cone tip of the lamp in Bernard’s hand. I made another cluster for the next row of CVs 
and also parented it to the cone tip of the lamp, and then reduced the weight on the CVs for that cluster 
with the paint cluster weights tool. Finally, I created another cluster for the 3rd row of CVs below the 
hand and animated the cluster by hand rather than parent it to the lamp cone tip. This arrangement 
meant that when Bernard moved his hand up and down while holding onto the lamp, the cable moved 
with it, but there was a falloff as to how much the cable followed. Animating that third cluster by hand 
was necessary to get the level of subtlety that was required at this location. Only 5 frames were 
involved, so it was easier to do this than to have to work out how to do springs, rigid bodies etc. Jiggle 
didn’t work either. Of course, the lamp cable has to appear in this pulled-out state in every scene after 
this (26E). So I am going to put a fresh cable into the lamp-on-wall scene for referencing into the sets 
reference scene, and just hide it in those earlier scenes where the lamp is still on the wall. Finally, by 
pressing 3 you can smooth out the display of the NURBS surface extrusion, so the cable now appeared 
nice and smooth. 
 
 
Friday July 1 2005 
Solution regarding the eyes being out of whack 
I’d mentioned in an earlier BLOG entry that the eyes of the camel have been a bit problematic. One of 
the problems has surrounded the fact that even though the rotations of the eyeballs are identical, so that 
they are looking in the same direction, it often appears that they are not focused on the same things. 
This seems to be an optical illusion that is generated by the type of face that the character has – a long 
nose and the eyes are on the sides of the head rather than on the front of the face as with human faces. 
So it means that when Bernard’s face is turned to the camera so that you can see both eyes, the right 
eye (in this case) doesn’t seem to be looking at the same thing that the left eye is. The right eye is the 
one that usually looks wrong, because the camera is usually positioned to see mostly his left side, so 
the left eye always tends to be the one that we look at the most – it is the left eye that I’m looking at 
when I’m rotating and animating the eyeballs (via the GUI eye controller).  
The eyeballs have an orient constraint on them, which keeps them focused on locators in front of the 
face, and the rotation of these locators is controlled by the Eye custom GUI Control (via SDK). While 
it is possible to rotate the locators manually, as soon as you move the GUI eye control, the eyeball’s 
rotation just pops back to it’s original position. The adjusted rotation does not key. To make it key you 
have to break the connection to the GUI control, and that is something that you can’t animate. So 
anyway, these sorts of solutions were just too painful, so I looked into it again today, and realised that 
in the Attributes for the orient constraint, there are XYZ fields for offset values (which you can key 
incidentally). So what I’ve decided to do is to just enter values here (for the right eye orient constraint) 
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to adjust the right eye’s rotation. The orient constraint can stay turned on of course, and the GUI  
control still works too. It’s a great idea and I feel stupid that I didn’t think of it before. The offset 
values I’ve used so far are rotate X -5, and Z 30. I can do this to a scene that I’ve already animated and 
it doesn’t stuff up any of the eye positions or disrupt the GUI control. It’s all good.  
 
 
Saturday July 9 
Camera resolution gate fix-up – in scene 35_L02, I could not get the field gate on the camera to show 
widescreen – it kept displaying as 4:3. The scene had been set up in the render globals for 768 x 576, 
which I changed to HD. However, the field resolution gate still showed 4:3. The same thing occurred 
for all the other cameras in the scene. I could not figure it out – but eventually realised that in render 
globals I didn’t have Maintain Width/Height ratio active when I changed from PAL to HD. So I ticked 
the box, but the resolution gate was still 4:3, so then from the Presets camera drop-down list just above 
the checkbox, I chose HD 1080 then chose HD 720 again. It must have refreshed things, because then 
the resolution gate display changed to 1.77 – widescreen.  
 
 
Animation progress 
I’m now up to 3 minutes 55 seconds. Only another minute to go and I will have the animation 
completed on my film. I’ve been working for a while on a scene (30) which I actually thought would 
be easy and quick to do. It is an extreme closeup of Bernard while he is talking on the phone. It is SO 
close up that I don’t even have to do lip-sync, but it is still taking ages. The main reason being that I am 
finding it a challenge to get smooth motion on his long nose. His head position is controlled by an IK 
handle at the top of his head. Then the rotation of his nose is affected by the long head bone. I animate 
some follow-through on the nose by rotating it after I’ve done the translations on the head control. It 
takes some co-ordinating, and is very tricky. Sometimes I generate a motion trail from the little bone 
right at the tip of his nose, so I can get some visual feedback on the trail that his nose is following. 
Often the nose motion looks jerky. I also routinely put the motion trail display on the head control, but 
even when the head control is moving smooth-as, the nose can still be jerking around (so to speak). 
There was one section that was being a real bitch, and the nose was jerky no matter what I did. Finally 
realised that the handle on one of the back spline IK points that I was animating was out of sync with 
the head, and was rotating the head bone in the Z. I wish I had a dollar for every time I’ve blogged the 
words ‘finally realised’! Anyway, the animation is progressing OK, although time is pressing in on me. 
AND despite the fact that I have moments where I see a completed scene and say to myself “this is 
awful – I can’t animate!” 
 
Final audio changes 
Last weekend I recorded the Diane (operator) voice with yet another person. I had not been happy with 
the last voice, which was kindly donated by one of the admin staff here at QCA. She’s got an excellent 
phone voice, but like she said to me “I’m no actor!” But I recorded her anyway, and put her voice into 
the 3D shot layout/animatic. It felt too weak – this character needed to be a bit of a dominatrix, so I 
realised that I would need to find someone else. Anyway, a friend of mine who works at a web 
animation studio in Brisbane, recommended an actor that she knew, who had done voice-recording for 
this studio before. So I went over to the studio and recorded this actor and she did SUCH a great job. 
She needed minimal directing, and really got into it. She must have been exhausted by the end. I was so 
relieved that I got such great material. I paid her $100, which was the least I could do. Apparently was 
not expecting payment, but I think that is insulting, to get a professional to do work for free all the 
time. It was money well spent. I also gave my friend and her partner $50 and some scratch lotto tickets 
to say thanks for being there and helping me with the recording. Now the only dialogue I need to get is 
from a QCA colleague of mine (another animator) – for one line that Bernard speaks that I want to 
replace. He has to make a special trip in to QCA to do this, so I will pay him $50 as well. Once the 
animation is done, I will need to go down to Melbourne again and work with my audio engineer to do 
the final mix. If the worst comes to the worst, I can use the rough mix for the VHS tape I need to 
submit to Animex by October 1. If they accept it, then the Beta version can have the final sound mix on 
it, as I will have had some extra time to get it right.  
 
 
Thursday July 14 2005  
Problems with the facial expression bump maps – they’ve moved! 
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Big problem was discovered today. The bump maps on the right side of the face (the ones that are 
generated by animating the facial expression GUI controls) were no longer positioned correctly. For 
instance, the crows feet lines around the corner of the right eye had moved up onto Bernard’s forehead! 
I realised I had been very silly – I had made changes to the UVs and textures on the head some months 
ago but had failed to realise that the bump maps also now need to be moved to line up over the edited 
head texture.  I’d never noticed it until now, because I have been animating and doing other work that 
meant that I never needed smooth to be turned on. Additionally, all of the renders that I had been 
performing after animating the scenes were all generated from the Hardware Render Buffer window, 
which is nice and quick for animation tests, but of course they don’t render the facial expression 
bumps, so I never knew that these were stuffed up.  
 
I really should have thought about all the other attributes etc that would be affected when I moved the 
UVs at that earlier time. I can’t remember why I’d moved them anyway, because looking at the UVs 
and the head texture, they weren’t very neatly or evenly spaced – the right side of the head covered less 
area of the map than the left, and it had actually spilled over the top of the map too. Never mind, I’ve 
learned the hard way. So fixing the problem involved a couple of things. Firstly, I edited the UVs in the 
Edit UVs window in Maya®, so that the two sides of the head were now evenly covering the texture 
map (see “Problems with the Smooth attribute distorting the texture” below to read about the distortion 
problem that I caused by doing this!)  
 
After I adjusted the UVs I took a snapshot of the map and brought it into photoshop and superimposed 
it over the .psd head master file (headbig2.psd) that I had, so that I could adjust the head texture to fit 
the newly-edited position of the UVs. This involved moving the right side of the face to get it centrally 
to the canvas so that both sides of the head were evenly split between the top and bottom halves of the 
canvas. 
Once this was done, I saved a JPEG copy of that to put on Bernard’s head to replace the older map. I 
also wanted to use this as a template to reposition and re-size the facial bump maps. That meant that I 
reduced the resolution of this JPEG to the same size of the bump maps so that when I was adjusting the 
bump maps in photoshop they would be exactly the same size as the template. I can always go back to 
the head master .psd file and generate another JPEG at the higher resolution later. 
 
OK, so I used the head map to act as a template to fix up the face bump maps. Many of the bump maps 
had left and right side versions of them, so for those, I re-created them by cutting the resized main 
symmetrical map (like brows out up) into left and right sides and then copied and pasted those layers 
onto the left and right original versions of those bump maps and flattened and resaved them. (Note that 
these are all IFF format, but sometimes photoshop does NOT like saving in IFF format, and will just 
crash. When this happens I am forced to use other formats like JPEG etc, which explains why that head 
texture was saved as a JEPG).  
 
Just an important but easily-overlooked tip in photoshop: once the bumps are resized over the head 
texture map, you need to select the bump map layer that you’ve resized and Select All to select that 
layer and Copy and then Paste that layer back into the original bump map file that you now need to 
write over. If you just drag the re-scaled and repositioned bump map layer from the template file onto 
the original un-scaled bump map file, you won’t get the new layer in the right spot, because it has been 
resized and the new size is larger than the original, so when you drop it, that layer is larger than the file, 
so it doesn’t snap to edges properly blah blah. Use copy and paste instead. Then you can Merge Visible 
in the bump map file and save over the original. 
 
 
 
Problems with the Smooth attribute distorting the texture 
Also, I noticed that when I activated the Smooth attribute on Bernard’s main controller, the texture on 
that right side of the head was distorted. Moving the right side of the head’s UVs in the UV texture 
editor (head unsmoothed at the time) to fit better over the image meant that when I later activated the 
smooth attribute on the CTRL helper distorted the texture. When I looked at the UV window while the 
texture was in this distorted state, I could see that the extra UVs which were visible now (due to 
smooth being active) were still in the old location over the map, in spite of the fact that the unsmoothed 
UVs that I moved were over the new location on the map.  However, I found that if you activated 
smooth and then moved the UVs in the UV window, the texture did not end up distorting. You have 
extra work of course, to move the extra UVs, so it’s not something that you’d want to have to do very 
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much. OK, so to fix that, I undid the UV translations that I made so that smoothing the polys by turning 
on the Smooth attribute no longer distorted the texture (note that applying fresh Smooth Polygons did 
not distort the texture of course – only the existing Smooth Poly attached to the Smooth custom 
attribute that I made caused the problem, because it was in the History). 
Anyway, so I undid the translations on the UVs blah blah, and this time, when I moved the UVs in the 
UV Edit window, I did it while Smooth was turned on, so that they would not distort. That’s a lot of 
UVs to move, but it wasn’t too much trouble because basically I only needed to move one bog block of 
them, which I could easily select with the lasso select tool.  
 
Final Trent recording 
I recorded Trent on July 12 and gave him $50 for about 30 mins work. There was one line towards the 
end of the film that I decided had to be changed. my studio supervisor also said I should change it. The 
reason being it was a widely-recognised line that people would think I’d ripped off from Pulp Fiction 
“And I will strike thee with great vengeance and furious anger…” So I picked a different line and 
recorded that. 
 
 
IK/FK Blend 
While animating one of the scenes (31 I think) I used IK and FK blend instructions for Maya® 6 (as 
shown in the on-line help files) so that I could animate Bernard’s left arm freely. I really needed to get 
plenty of overlapping snappy action happening and couldn’t do it with IK. I found that at step 3 of the 
instructions, Select Animate>IK/FK Keys > Set IK/FK Key did not work because apparently one of 
the joints was locked in the referenced file. The error I received was “Error: The attribute 
'bernard_left_shoulder_JNT.preferredAngle' was locked in a referenced file, thus the keyable state 
cannot be changed.” This step is supposed to set a rotation key on all the joints in the IK chain I 
believe. However, the joints could still be rotated and keyed, so I could set keys on all the joints 
manually if I wanted. So yeah, I don’t know why the error appeared.  Note that the hand controls and 
everything still work OK. 
 
Wednesday July 27 2005 
Using live-action footage to obtain key poses 
I tried a different method with scene 32 – a very long dialogue scene – where I filmed myself 
performing it (a number of takes with different variations on the gestures etc) then brought the video 
into Premiere and cut it on the timeline so that I had all the different takes separate on the timeline. I 
scrubbed the material to locate the ‘keys’ of the poses, which were mostly on each word. The poses 
represented the contrasts in poses and gesture basically – eg lean forward changes to a lean back etc. – 
the opposites in poses. Then, I looked at all the different takes I took, and exported frames for each of 
the poses that I identified, choosing frames from the takes that I thought looked the best. So in other 
words, for the pose on the word “hell” I looked at all the takes and chose a pose from all of those takes 
that I thought looked the best and exported that frame. Once I had exported the best examples of poses 
from the takes, I assembled these images in sequence on a video track above one of these takes and 
reflected on whether they worked OK or not, shortening, lengthening and repositioning them as I saw 
fit to get a good flow of the poses with the dialogue. So I had plenty of contrast in the poses, as Keith 
Lango recommends. In filming these takes, I mimed it in front of the camera to Trent’s dialogue. I 
exported an avi off the film’s timeline, and just looped it in Media player so I could hear it through the 
speakers on the computer as I filmed myself miming to it.  This method seemed to be pretty effective 
for getting a series of poses that I could then use as a guide as I was posing Bernard. The timing was 
easy to experiment with in Premiere with the images on the timeline.  
 
 
Monday Aug 8 2005 
Texturing issues and finishing off last scene 
 
Some texture file paths appear to be absolute and not relative 
I experienced some issues with the textures not appearing on the noticeboard pictures when I opened 
my files at uni. It had been happening for a long time, and usually I would navigate to the file’s 
location again to bring them back – it was always the same textures, and I couldn’t figure out why it 
was happening. I just continued to ignore it until I ended up just getting the shits with it. When I 
investigated further, I noticed that in the Hypershade that the path to those textures was not relative – it 
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was showing the path to be an absolute path, for example: 
\\Spawn\niobe_share\DVA\Bernard\sourceimages\furniture\noticeboard_pics\to_do_list.iff  
I don’t know why these textures had absolute paths – I am sure I would have applied these texture files 
the same way as I have done with all the other materials – clicking on the folder to browse to the files. 
Whatever. So what I did was take out the full path from the path field in the attribute editor so that it 
would only show sourceimages\furniture\noticeboard_pics\to_do_list.iff and then pressed the Reload 
button and it was fine after that – the texture path changed to a relative path. Note that you have to 
press Enter to affect the change in that path entry field before you press reload or the path will go back 
to how it was before. 
 
More troubles with absolute and relative paths – this time in Dreamweaver 
As I only have 30MB space on my iinet site, I have had to shift all my mov and avi files from the iinet 
server onto a server at home (my partner has set this up as a “home DNS” arrangement) so that I could 
create some space on my main iinet site. This meant that the paths to the avis and movs are now 
absolute URL addresses which point to our home server. I forgot about this, and when I had to do a 
presentation this week on my laptop (for some industry people) I copied my web site onto my laptop so 
that I wouldn’t need the internet to show them my site.  
Problem was that of course the links to my movs and avis were not working. So I edited the links in 
Dreamweaver to point to a local location. When I previewed the pages the links still did not work - a 
blank html page would appear with no quicktime movie on it. The link in dreamweaver appeared to be 
right, but here’s the crucial thing – when you create the link you need to make sure that you specify 
Document as the relative address. When you use the “pick whip” style tool in the Properties panel, you 
don’t see this option because the necessary window doesn’t appear in this case. So you need to use the 
Browse folder link (folder icon) in the Properties panel and when the navigation window appears, use 
the little pull-down  “relative to” menu at the bottom to choose Document instead of Site. Otherwise it 
will make the linked location absolute and not relative. You can also bring up this window by right-
clicking on the link text or image directly on the document in Dreamweaver and choosing Edit Link 
from the pop-up menu. 
 
Missing images on one of my web pages 
The other day I spent an hour trying to figure out why the images on my “beautiful eyes” tutorial would 
not show up on the web page (someone emailed me to alert me that they could not see some of the 
images). When I looked at the page, there were three pictures missing. I put the page again and then 
there were no pictures at all! Thing is, they were all there when I viewed the page with Mozilla, but 
they were all missing when I viewed in Explorer. I edited, deleted, reloaded that f*%^$#ing page for an 
hour – still no pictures when viewed with explorer. Then in dreamweaver I had an “ah-ha” moment – I 
noticed all the little yellow anchor markers surrounding the pictures and remembered having a similar 
problem that was related to this. It appears that when you save a word doc as html, it places all these 
little ‘anchor’ point things everywhere around the pictures and for some reason disturbs the way the 
page loads. So I deleted the ones I saw around the pictures, saved the page and put it again. Then 
e\Explorer showed the pics alright. I had also had problems uploading the page again because there was 
no space left, so I deleted my “current studio project page” because it was pretty ordinary anyway. 
 
Deforming the Diane character 
This character, because she is only ever seen in shadow, has been created by duplicating and modifying 
my Bernard character. I shaped face, boobs and hips with lattices. But there was a problem with this 
deforming when I started animating her. I noticed that when I referenced her into the scene I was 
animating, her boobs and girly hips, and girly narrow face that I had given her in her original file (using 
latticed to create these features) were gone – she was flat like Bernard when I referenced her. I checked 
the original file, and found that when I moved her location in the scene, although the ffds would stick 
to her (because they were parented to her) the mesh would go all screwy and then would revert to the 
flat Bernard boy shape. I experimented with deleting history and parenting the lattice to other parts of 
her rig, and also turning off Freeze Geometry in the attributes of the lattices (which actually stops the 
lattice from working), but I could not get a satisfactory result – she was to be animated so it was 
necessary that the ffds worked the way I needed them to. So in the end I created blend shapes from the 
girly head and body and then deleted the ffds and used the blend shape slider to get her girly shape 
back. It didn’t work at first though - I had to change the order in the history’s inputs list on her 
geometry for the head and the body though, putting it below the Skin entry, because otherwise the 
mesh would not respond when I transformed her. 
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Creating the shadows of the characters on the wall in the final scene 
In the shadows scene (sc34), where we see the character’s shadows on the wall, I decided to map a 
texture to a spotlight which is illuminating the wall. So that meant I could animate the characters in a 
scene by themselves, render out the animation in black and white, and map the sequence to the light via 
a texture. This texture is created with a regular file texture, but in the File attributes in the attributes 
editor you tick a box for Sequence. It’s important though, that you have the timeline slider at frame 1, 
or whatever frame you want the sequence to start on, when you navigate to the sequence that is to act 
as the texture. 
When I first generated the shadows from the scene with the two characters in it, I figured I could just 
render it out normally and use the alpha channel to create the images to map onto the light (as I needed 
black and white for these images). I tried that but couldn’t get the images to show up when I test 
rendered the scene afterwards. In the end I decided to forget about alpha channels and just put a black 
texture on the characters and the other necessary objects in the scene) and put white in the background 
behind them.  I replaced all of the objects’ textures with a black lambert material, and put a plane 
behind them onto which I placed a white lambert material (although putting white onto the background 
of that camera would have worked too I suppose). I had to turn up the Ambient property of the white so 
that it wouldn’t shade, and I removed the specular then rendered the files out from the hardware buffer 
to end up with a series of black and white images to map onto the light. I added a little blur to the 
images by activating Pre-Filter and setting the value to 2.  
 
 
Sunday August 20 2005 
Crunch time – getting the film rendered 
Well, it’s crunch time at the moment – I am desperately trying to get all of my scenes rendered out to 
meet the October 1 deadline for entry to Animex in the UK. I’ve really got my heart set on entering my 
film into the student competition, so in order to get there by October 1, I reckon I’ll need to complete 
the rendering and final edit by mid-september. It sounds easy to the uninitiated, but in reality it’s very 
time-consuming. Although I have set up some of the lighting and performed some tests with the 
lighting set-up some months ago, I still have to basically set up the lighting for each shot. Each 
different camera angle, each close-up, long-shot etc all require a slightly different setup, so the lights 
must be tweaked constantly.  
When I performed the lighting testing a while ago, I tested out using Global illumination, but decided it 
was not worth the trouble. Results were mixed, and of course it takes ages to render. I am rendering out 
to 1024 x 576 and on average most of my scenes take one-and-a-half to two minutes each. I am using a 
lot of ‘shadow platters’ around objects to create tight ground shadows under objects, which is 
something that global illumination would have done automatically. They work really quite well. 
Anyway, here are some notes that I’ve made about the process to remind me of the problems and fixes 
I’ve had to deal with while preparing the lighting for the scenes and for things that have come up 
during the render process.  
 
Swimming 3D textures 
The leather texture was ‘swimming’ on the vacuum cleaner when it was animated. I looked up “3d 
textures” in the Maya® help, and found a list of solutions for this in “troubleshoot: textures on 
deforming surfaces” and the fix that I used was to tick the “Local” check box in the leather texture 
attributes Effects rollout. Applying a planar projection did not protect the texture from swimming, so 
that’s why I still had these issues. Anyway, in the end I put a custom leather texture map onto the 
vacuum cleaner because when my supervisor saw the render he had a go at me for using the standard 
Maya® leather texture (and quite rightly) saying that “anyone who knows Maya® will recognise it 
straight away). I didn’t want people to laugh at me for my common textures, so I changed it. It looks 
better.  
 
The lid of the rubbish bin will not render (it used to!). It renders OK in the original file but not in the 
scenes where it is referenced. It renders OK when you put a fresh Smooth on it. I noticed though, that 
the next time you try to render that scene (where you’ve put a smooth on) that it doesn’t render again, 
and you have to put another smooth on to make it visible. You can’t keep putting smooths on all the 
time, and I fiddled with the divisions setting in the top-most smooth in the history and just by 
refreshing that channel by typing in 0 in the divisions channel and then selecting something else in the 
scene and then going back to the rubbish bin lid and typing 1 in the divisions channel again you will 
get the object back in the render.  I noticed today that the ceiling in the room has also decided to be 
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invisible in the render. You can see it in the viewport, with it’s texture on, but nothing in the render. I 
put a mesh smooth on it and it was OK after that. Strange. 
 
Grouping and parenting the objects contained in the individual furniture (and other object files) 
in preparation for referencing 
my studio supervisor (my supervisor) says to group the objects rather than parent them – I mean when I 
prepare an object like a chair, to be used in the environment as a reference, group them all together and 
don’t parent separate pieces of the chair under a root node, because if you find yourself in a situation 
where you might need to use Background Shader (for example)  and you only want to apply it to an 
arm of the chair, you can’t, because when you select the arm, the rest of the chair selects, or other parts 
of the chair selects too. You can’t unparent referenced objects – you have to go back to the chair scene 
and do it there, so just something to remember for future. 
 
Upper eyelid penetrates eyeball when character mesh is smoothed 
I noticed on a closeup shot that I’d fully rendered, that when Bernard looks down, the eyelid skin is 
visible where it penetrates the transparent iris region of the eye. So I created a transparent lambert 
texture in the Bernard scene and placed it onto a couple of faces on the inner lower eyelid, while the 
smooth node was active (so I placed the transparency on the faces while smooth was set to on and the 
head was smooth). If you are super closeup and looking down on the lower eyelid you can now see a 
square piece missing, so in some shots you might need to select these faces (in smooth mode) and put 
the head texture back on them. 
 
Eyelashes slightly out of position 
I noticed when I was fixing the eyelids problem, that the top eyelashes weren’t quite in the right place – 
they were a bit too far out across the eye so there was a gap between the eyelashes and the eye. It’s not 
too bad, except during the more extreme eye-brow poses, where the eyelid gets pulled around a bit. So 
I selected the top eyelash group node and moved them in the Z (and a tiny bit in the Y and X). Their Z 
value before was 0. I did not have time to piss fart around with the weighting of the clusters on the 
eyelashes.  
 
Evening out the texture on the main character 
I had to do some cleanup work on Bernard’s texture, which had obvious join lines everywhere where 
the UVs met.. I evened up the texture map, so that there was more likelihood of the joins not showing, 
by creating one texture of even colour and pattern, sourced from part of the head painting. So I tiled 
and cloned it until it was large enough to cover the entire texture maps for the head and body and then I 
used layer masks on all the layers of the separate arm, torso etc texture layers in photoshop to wipe out 
all the untidy white bits, and make some areas (expecially hands) semi transparent to expose more of 
this ‘blending layer’ through to smooth it out. The end result on Bernard is much better, with no joins. 
 
Shadow platters and Motion blur 
I noticed in scene 05_A_10 that the shadow platter underneath the Turkish delight box was making the 
area behind it distort (you couldn’t see the platter, but you could tell it was there because that area was 
distorted like looking through lumpy glass). It didn’t do this in the tests, but in the final render I turned 
on 3D motion blur in the render. So to fix this, just turn off the Motion Blur flag on the shadow platter 
in its render stats in the attributes editor for it. 
 
Shadow Platters material not working when applied to new plane 
I found that when I was constructing the shadow platter for the wall lamp, the bloody material that I 
made for it was not rendering out – I thought it was something wrong with my material, or the normals 
might have been facing the wrong way – wasted about 45 mins trying to sort it out. Finally realised that 
I needed to planar map the bloody plane – I assumed it would already be created with mapping 
instructions 
 
Getting the light effect working properly in the wall lamp 
OK, I mucked around for a few hours with this one. I’ve got two lights inside, parented to the globe. I 
had to have shadows turned off on these, and use no decay. I’ll need to use the incandescent value for 
the inner cone (inside the light cover) material, to make the light look like its glowing.  
 
 
Shadow casting on the floor boards 
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I noticed that the shadows being cast by the buffet legs onto the floor were very very faint. I noticed 
that the angle and distance of the spotlight casting the shadow affected it, so when the light was at a 
greater angle to the angle of the ground, then shadows were darker. But I had more useable results by 
changing the specular eccentricity on the floor board material. 
 
 
Thursday September 15 2005 
Rendering all day every day and compositing scenes – very full-on: 
Haven’t had much time for blogging lately. In my last post I mentioned that it was ‘crunch time’ as I 
rendered my film so that I could submit it to Animex festival in the UK by the October 1 deadline. I 
have been too busy to post a blog about my progess on this, suffice to say that on Monday I posted off 
the tape to the UK. So yes, I got the film rendered, but there’s some polishing that still needs to be 
done. The main issues are lighting – it’s looking a bit inconsistent from shot to shot. I did what I could 
to rectify the problem in the short space of time I had, but it still needs further work. There are some 
aliasing problems in some shots, some ‘flickering/crawling’ textures in some camera moves blah blah. 
I intend to work on these remaining issues over the next few weeks and also take a trip down to 
Melbourne on the 30th to finalise my audio with Tom McGregor of Media Dogs. That means that I’ll 
have a better film to submit to AEAF by Oct 31 (their submission deadline) plus if my film is selected 
by Animex, then the broadcast tape which I’ll give them will be a cleaned-up version of the DVD I’ve 
sent them. 
 
Getting the film rendered to a reasonably OK standard meant that I’ve had to spend all day every day 
(weekends included) at uni. I have been very lucky, because the computer lab that I use (a post-grad 
students’ lab) has been having very little use by students this semester. We don’t have many Post-grads 
doing animation this year, and the ones that are doing it tend to be working at home I think, and they’re 
not ready to render their projects yet. That meant that I had the lab to myself nearly all the time, so I 
just took over and used all the computers, and had plenty of privacy so I could concentrate on what I 
was doing. I would get there by 8am and leave somewhere around 9pm. I couldn’t stay too late because 
my trip home on public transport can take up to two hours. But anyway, I’d leave the computers 
rendering all night and then composite the results the next day and prepare more scenes for rendering 
and just basically kept the computers crunching away 24/7. At the moment the IT department here are 
working on setting up a render farm for Max and Maya® users, but it is only in the testing stage right 
now and there are plenty of problems to sort out with that before it’s usable.  
 
It was very, very tiring work, and I have been pretty exhausted for a while, with a very sore back and 
twitchy eyelids happening. I’d like to have a break, and things have slowed down somewhat, but 
there’s still lots of work to do. It would have been great if I didn’t have things to do at home too, but of 
course clothes need to be washed and dishes need to be done etc. So there is not much time off around 
here! 
I tried to be really organised with the rendering process, and prepared big spreadsheets in Excel to track 
the progress of the scenes, frames, layers etc that were being rendered and any fix-ups that needed to be 
done. I think around 80% of my shots I split up into passes for Background (colour pass only), 
foreground passes for characters, and a shadow pass plus also a Z-Depth pass for long-ish shots so that 
I could use that depth info to create a bit of haze and darkness and blurriness in the background. The 
rest of the shots I rendered as one full pass, and the decision about whether to break a render up into 
layers was made on a shot-by-shot basis. If a shot was very short, then I’d just do a full pass, and if 
other problems emerged in the compositing process after I’d rendered a shot in layers, then I’d re-
render as a full pass. That didn’t happen a lot, but there were a couple of shots where the shadows were 
just not rendering and/or compositing properly, and the results of the comp were not as good as that as 
a full pass. I performed all my compositing in After Effects, and it worked really well. In some 
instances where maybe the lighting of the scene wasn’t quite matching up with the other surrounding 
scenes on the timeline, I could fudge it a bit in after effects to make it match. I could also darken or 
lighten shadows and stuff – it was a quick fix but ok in some instances rather than tweaking the lights 
in a scene and re-rendering. I had a separate AE project for each shot I comped, and the resulting 
renders of these comps and of the full pass renders I did in Maya®, I assembled in Premiere (6).   
 
Anyway, here’s some more specific info about the other happenings, issues, workarounds etc that I 
have been experiencing over the last 4 weeks or so… 
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Film Titles 
I paid my friend who created the titles for the film $600 for doing that work (Aug 31). I had promised 
him $500, but he did a fantastic job and I know he put a lot of effort in. I felt pretty scabby giving him 
so little – I’m so happy with what he did. 
 
Fixing flickering eyelashes on main character 
Early on in the rendering process it became apparent that the on the character eyelashes were 
flickering, especially when there were shadows from shadow-casting lights filtering through them. I 
figured that it must be because they are just so small, and when I searched for a solution in the Alias 
Rendering book it mentioned this particular problem with small geometry. The fix that they 
recommended was to activate Geometry Anti-Aliasing Override in the Render Stats in the attributes of 
the offending object. They suggested an Antialiasing Level here of 2. In addition, I decided to de-
activate Casts Shadows and Receive Shadows too. That fixed the problem. I had four hundred 
eyelashes to edit, and stupidly I sat there and one-by-one selected the eyelashes and changing their 
attributes in the attributes editor. I knew that there must be some quicker way of doing this, maybe a 
script or something, but I didn’t know any other way at the time. I asked a colleague (Darren) and he 
couldn’t suggest anything. At my next meeting with my supervisor I told him about how I nearly got 
RSI from this experience and he said to use the ATTRIBUTES SPREADSHEET window, available 
under Window>General Editors. Joy oh joy, I’ve used this spreadsheet on many occasions since. In its 
rendering tab you have access to the attributes I needed to change. You can also use the options to filter 
out the tabs/columns that you don’t need to see. By selecting a whole column at once you can enter a 
new value for all of the selected objects’ attributes that you want to change.  
 
Importing Lights 
In an effort to create some continuity and consistency with the lighting, I set up one shot and got the 
lighting the way I wanted it, then exported all the lights and for subsequent scenes I imported those 
lights and hid any existing ones. That meant that all of the intensity, colour etc settings were intact 
when they imported. BUT, for any lights that had had “illuminates by default” deactivated when I 
exported them originally (which I did when I linked a light to specific objects) they were not linked to 
these objects any more when I imported the lights. Similarly, any lights that had 
“Illuminates by default” active, but were only linked to specific objects in that originating scene, then 
when I imported those they illuminated everything in the shot, as they appeared to lose their link 
information (I need to explain that each shot takes place in the same environment, which is referenced 
into each shot, so all the objects in that environment that were linked to these lights when I originally 
set up and exported the lights, are in each shot). And stupidly, when I was first setting up my lights, I 
thought that de-activating “Illuminates by Default” would turn the light off – it doesn’t.  
 
Issues with artefacts and aliased edges on renders of the foreground elements (characters etc). 
I found that on some renders of foreground elements, for instance my camel character Bernard, there 
were quite obvious artifacts and aliasing around the edges (where the colour met the black). I had better 
results by using 3D motion blur instead of 2D, as it reduced the aliasing. Using no motion blur at all 
resulted in no aliasing. 
OK, important update on this one… I told my supervisor about the aliasing problem, and he said “no, 
that aliasing is wrong – it shouldn’t be there” so he checked my Render Globals setting and identified 
that when 2D motion blur is activated I need to set the Smooth Value in the motion blur settings to 0 – 
the default value of 2 was causing aliasing, although he felt that values above zero should actually be 
making it smoother, so it was all a bit weird.  Now I think it’s only important when rendering separate 
passes for compositing, because the aliasing arises where the object meets the black (alpha). So for full 
passes I’m not worrying about this setting at all, and I haven’t noticed any aliasing on previous full 
passes using 2D Motion Blur and the default Smooth Value of 2. ADDITIONAL NOTE: while looking 
through Maya® troubleshooting for flickering textures I came across mention of this very problem – 
they said specifically that “to fix outlines around 2D motion blurred surfaces, you should set the 
Smooth Value in the Render Globals to 0 and turn on Alpha/Color”. 
 
Flickering, crawling textures, and gritty artefacts on 3D Motion Blur renders 
I’ve also had some flickering and crawling and bits of grit and artefacts problems with the 3D Motion 
blur renders. For instance, during the opening pan past the bins there is flickering on the wall texture 
and the cross-stitch picture-frame texture, and also on the little poos in the poo bin. This scene had to 
be rendered with 3D and not 2D motion blur because the vacuum cleaner kind of ‘joined up’ with 
Bernard’s legs in a very bizarre way with the 2D Motion Blur. Anyway, my supervisor says that the 
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problem with the frame texture could be to do with its size, because if it is overly large (it’s 2048 x 
2048) then it could cause problems. He said to also check the textures’ Filter and Filter Offset settings 
in the Effects rollout for the texture map. He’s always recommended I lower the filter value from the 
default of 1.0 because that can make the textures look too blurry. So in this case I might need to 
increase the filter value to make them blurry or put a small amount of Filter offset to make it blurry. 
So I reduced the map size by half, broke the connection to the bump map, increased the filter to 1.0 
(was 0.5). I didn’t use Filter Offset because even at 0.001 it blurred the texture badly. (I also fixed 
some of the repeating parts of the frame texture map in photoshop, as my studio supervisor noticed 
some repeats in the texture on the frame).  
 
For the flickering poos’ texture, I noticed that Filter was set to 0, which is very naughty – it should 
always have a value, even if only small (default is 1.0), otherwise Maya® will ignore the internal filter 
size computation and force the renderer to use the highest level of the Mipmap (the full resolution of 
the texture itself). I reduced the resolution of the map to 256 x 256. The poos are in the Sets_long_shots 
scene and they are not referenced into the scene as are all the other objects.  
 
I noticed that the wallpaper was already at a filter value of 1.0, so I didn’t increase that, and I had to 
throw out the idea of using the offset filter value, because even at tiny values the wallpaper became 
very aliased.  
 
I came across another possible fix for the flickering, grainy problems with the 3D  Motion blur renders 
– while I was reading in the Maya® help about troubleshooting crawling textures, I noticed that they 
mentioned that there was a fix for jagged or sharp edges on 3D motion-blurred renders. I’d noticed 
some very sharp artefacts around the picture frame, which my studio supervisor had noticed too, and 
the troubleshooting said that you can often fix this by choosing 3D Motion Blur Production from the 
drop-down list in the Anti-Aliasing area of the software tab of the render globals. I’d always kept this 
at Production Quality, so I also tried this fix. The end result of all of this was an improvement in the 
behaviour of the textures in the opening pan. There is still some amount of flickering, but it has 
improved a lot. The setting for 3D Motion Blur Production in the render globals is one that I will use 
later when I re-render some of the other shots, as I noticed some of these little gritty artefacts appearing 
in other renders too, like around the camel’s ears, even on frames when he’s not moving his head or 
ears.  
 
One more note about fixing this opening pan (scene 1): the trash_can_bin_spotlight tripped me up…the 
wall behind the bin was noticeably brighter in the test renders I did of this revised scene 1 to the 
original renders, and as I noticed an additional shadow on the wall from the bin, I traced the problems 
back to this trash_can_bin_spotlight. It was illuminating both the wall and the pot plant in addition to 
the trash can, so I unlinked these (left the trash can linked of course). And I also turned the light’s 
intensity down from .5 to .4. 
 
Other Motion blur related problems and fixes 
I’ve blogged previously that in some renders the bloody ceiling would be missing. My fix up till now 
was to put a mesh smooth on it, but it got to the stage where individual polys of that smoothed ceiling 
started disappearing; however I’ve turned off Motion Blur from the ceiling and it appears at this stage 
to be fixing the problem. I will keep an eye on it. 
 
 
Setting up false shadow lights: 
On numerous occasions I’ve had cause to darken up shadows or cast shadows from objects without 
wanting to lighten these areas. So I made use of a solution I found in “Essential Lighting Techniques” 
by Darren Brooker (p.52). In 3DS Max® it is easy to create a light set to just cast shadows and not 
illuminate, but in Maya® you have to perform a bit of a workaround where you create a light, get it 
into position, set it to cast shadows then clone it and give the clone the same intensity value as the 
original but the value should be negative and not positive – shadows should be turned off on the clone. 
You have to make sure thought that the same objects that are affected (linked) by one light are affected 
by the other. Also, if the shadow is too dark, as often happens, you can turn down the value of the 
shadow colour, but you should first try lowering the intensity values. I’ve found that 1.0 and -1.0 are 
too high and make the shadows very dark, especially in the tightly-focused parts of the light cone (near 
the centre). In one instance where I had major-ly dark shadows appear in the comp of a scene  I had 
further tweaking to get these false shadows operating effectively. For instance in one shot (24_A_22) 
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the After Effects comp revealed problems with the shadows, which I tried to fix by making them 
virtually transparent in the comp. The Bernard shadow on the wall was OK, but the shadows in the 
background behind the couch and the vase on the mantelpiece were WAY too dark. This was puzzling 
because in a full pass the shadows looked great. When you looked at the alpha channel of the shadow 
render though, these background areas of shadow were almost full white – no wonder they were 
coming out so black in the comp. Other shots where the camera was in a similar position also had these 
tremendously dark shadows in the shadow pass. So after some investigation and testing I found the 
offending lights -  the first problem one is the spotLight6, which is pointing at the couch. Even when I 
turned the shadow colour way down to white, it still showed bright shadows in the shadow render. The 
only thing that changes that shadow’s value effectively is to lower the intensity value. It was 3000, now 
I’ve got it on 800. This light also has a gobo mapped to it. Breaking the connection to the gobo makes 
no difference to the brightness of the light or to the darkness of the shadow it casts.   
Because I turned down the intensity of spotlight 6 as to reduce these dark shadows in the shadow 
render, it was no longer illuminating to the intensity I required. So I duplicated it (including its input 
connections because I wanted to keep the gobo on the duplicate) and I set the intensity to 2200 so that 
it and the original (which I’d turned down to 800) would both add up to the original’s value of 3000 – 
the couch wasn’t getting enough illumination with the light down to 800. Of course, on the duplicate I 
turned shadows off. So when setting up false shadows you don’t necessarily need their intensity values 
to be the opposite of each other (i.e; -1 and 1). 
 
The other lights causing problems are the Vase ones, one negative and one positive, making the vase 
cast a shadow on the wall. These were on No Decay, but I changed this to quadratic and set the values 
to +180 and -180. The shadow colour was set to a mid grey. I also changed the way I was rendering out 
the shadow pass. Up till now I had been dropping a Use Background shader onto all the background 
objects, and turning off primary visibility on all the animated foreground objects (my characters). 
Instead I just dispensed with the Use BG shader and left the background objects’ materials alone, and 
activated Use Global Passes in the render globals and activated shadows. The resulting renders of the 
shadows were now OK, (although I don’t think changing to Global Passes did anything to help – it just 
made my job setting up renders a bit quicker). So the renders gave me the shadows that Bernard was 
casting on the wall beside him and the ones on the back wall from the vase and couch. Of course I still 
had to turn off Primary Visibility in the attributes for all of Bernard’s geometry (I hid the eyes and 
eyelashes, tongue and teeth though because they wouldn’t be contributing to the shadows noticeably 
anyway).   
For the background of my scenes I activated the color pass in Global Passes, which results in you get 
the lighting and self-shadowing on everything, plus specular info. The shadow pass just gives you the 
shadows cast onto objects, not the self-shadows.  
 
After a few forgetful moments, I eventually remembered to activate the Alpha channels button in 
render globals when triggering a shadow pass render, and to make Bernard visible in the viewport!  
 
 
Shadow receiving/casting on shadow platter objects 
To simulate global illumination type shadows, I used little shadow platters (I think I’ve blogged this 
technique in earlier posts) under some objects, such as the phone and the pictures on the wall and under 
books and things. I found pretty quickly that these could look ugly in the renders where shadows from 
other objects fall on them and where shadow-casting lights are linked to them. Initially I had shadow-
casting and shadow-receiving deactivated in the shadow platters’ attributes, to avoid doubling-up of 
shadows. But sometimes I had to turn receive shadows on, for instance the phone shadow platter and 
the architraves because in the scenes where I comped Bernard’s shadow over the wall, there’s an 
obvious grey/white region of artefacts where the edges of the shadow gradient on the platter fade out 
and the shadow generated from Bernard has a hard edge here where it detects the edges of the platter’s 
geometry – it doesn’t of course take the alpha of the texture on the platter into account when the 
shadow is calculated. The danger of course was that the shadows would now double in darkness (or at 
least become somewhat darker) than the surrounding phone platter shadow where Bernard’s shadow 
and the shadow platter shadow overlap. Strangely though it all seemed to work out ok with the shadow 
platter under the phone set to receive shadows.  
 
The shadow platter under the phone in scene 26C_A_02 had a situation where in the first frame of the 
shot (fr 83) the shadow platter was a grey-ish colour, and then in the next and subsequent frames it was 
it’s dark purplish colour. There was no animation of the material properties, and in the end I traced it 
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down to 3D motion blur. When I changed it to 2D, the shadow platter at frame 83 was the correct 
colour. 
 
Generating a Z-Depth channel 
I used Z-Depth information in some of my shots (the ones where the camera could see a reasonable 
distance into the space of Bernard’s room – in other words, not in shots where the camera had Bernard 
in close up with the wall behind him). To generate a Z-Depth Channel image for backgrounds, you 
have to activate Depth Channel (Z-Depth) in the Render Globals when you render the image. 
Remember that you won’t be able to view this image in the Render Buffer window (there’s no button 
or menu to do that anyway) so you will need to open the image in the F-Check window, where you 
have a Z button to press. 
When you batch render a depth map, the image gets placed by default in the Render Data/Depth folder 
in your project folder, and by default it is saved in IFF format. You can always change the output path 
to your current scene directory in the Edit Project window.   
You will also need to specify that the image be saved in .rla format so that you can extract the 3D 
channel information in After Effects (where you apply a 3D Extract effect – professional version of AE 
only – on the Depth Map’s layer in the comp). Note that the .rla file format will produce an RBG 
channel too – you can’t stop it from doing this even if you untick RGB in the render globals, but you 
can turn off Alpha in Render Globals and it won’t do the alpha. So the resulting .rla files are pretty big, 
3.7 MBs each or thereabouts for renders art 1024 x 576 Alpha included. So what you can do for some 
comps is to use the .rla files also for the background layer so that you don’t have to perform an 
additional pass for the background too. This is OK for comps where you don’t additionally require a 
separate shadow pass, because of course the RGB channel that you get with the Z-depth also gives you 
the shadow information (hmm – I actually haven’t tried to perform a global rendering pass with Color 
activated plus also Z-Depth and .rla active – so maybe this would produce the RGB channel minus the 
shadow info?). 
 
Tips for compositing in After Effects 
I had to be careful in AE with Interpret footage. By default it was interpreting all imported footage at 
30fps, which means that when you drop it into the comp timeline, it won’t fill as many frames (time) as 
it should. If you change interpret footage for a clip to 25FPS after you’ve placed it in the comp (you 
change the interpretation by selecting the footage from the project window and going to File>Interpret 
footage) you will be able to drag the end of the clip to extend its length. However there are preferences 
in AE you can set to make it always interpret at 25fps, so it’s worth setting it up when you first create a 
project for your shot. Edit>Preferences>import has a property where you can change the default import 
interpretation to 25. 
 
Also, just a helpful tip, drop the animated sequences into the comp before dropping in a still BG image 
– this is because the comp length will default to the length of the first piece of footage you drop into it, 
and with a still, it defaults to 10 seconds in length. If you force it to be the length of the footage, then 
it’s easy just to lengthen the duration of the still to be the same as the sequences.   
 
 
 
 
Setting up the ‘rack focus’ shot (sc19) using After Effects 
This was tricky, and my supervisor showed me how to do it all in After Effects rather than use the 
camera in Maya®. In this shot, which is a close-up of Bernard’s foot with the grass snack lodged 
between his toes and the back of the room visible in the distance behind him, the bug walks into frame 
kind of from behind where the camera is located (i.e; not from the left or right of frame). The bug is out 
of focus initially, and Bernard is in focus, and the background is always out of focus. After the bug 
walks into shot and stops to look at the grass snack, the bug comes into focus and Bernard’s foot goes 
out of focus. 
OK, the technique for achieving this: the whole scene had to be rendered out as one pass for starters, so 
I didn’t need to separate all the foreground, beetle etc layers as I did initially. Normally you would, but 
he felt in this shot, where the bug is kind of viewed long (from his bum along his body to his head) that 
it would not be effective to have him on a layer of his own. After the full pass is rendered you replace 
the textures on all the geometry in the scene in Maya® (including Bernard and the Beetle) with a black 
and white ramp (which you animate) but this texture is applied to these objects as a 3D projection map, 
mapped to the incandescence channel. The idea being that whatever is black in the render is in focus. 
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So you make a lambert (because there’s no specular on a lambert) then you  click on the checker button  
next to the incandescence channel in the lambert’s attributes to open the Create Render Node window, 
then activate the ‘As Projection’ radio button at the top left of the window – textures tab of course 
(don’t forget to turn this off later) and click on Ramp to put a ramp on the incandescence. By using the 
As Projection option, the mapping of the texture is determined by the placement of the 3D texture 
placement icon (like Max’s projection gizmos!) that you get in the viewport. You will need to re-size 
and rotate etc this gizmo to cover the area of the room that the camera sees.  
 
To select the gizmo, just click on it’s icon in the hypershade window, and it will select in the viewport 
(make sure Textures are active in the Show options for the viewport you are working in). Once you 
choose a transform tool you’ll see where it is (probably at 0,0,0 point) and you can transform it as 
required. So in this case, the projection map had to be oriented as though looking from the top down, 
because the camera is looking along the length of the room. Place the texture onto the objects in the 
room by going to Edit>Select All by Type> Geometry and dropping the texture onto it (yes, including 
the characters – this is important). I noticed that my viewport went black (in shaded mode) but when 
you render it all works out. This type of texture then applies itself to the area under the 3D projection 
icon. So rather than have the ramp applied to each object as an individual UV map, you get the result 
that it is applied as one big sheet thrown over the whole room.  
 
Next you change the colours on the ramp to white at the top (which corresponds to the back of the 
room and where we don’t need to have in sharp focus at any time in the scene. The middle ramp colour 
will be black. Now this should be moved relatively to where the object you want in focus should be. In 
this case, Bernard needs to be in focus at the start, and he is pretty close to the camera, so the black 
colour on the ramp needs to be lowered in the attribute editor so that it is closer to the camera 
(remember that the bottom of the ramp corresponds to the area closest to the camera. There is some 
guesswork involved here! The area right at the base of the ramp will be white (well probably a light 
grey would be better than completely white because the bug is so close to Bernard it needs to be 
reasonably in focus when it first enters the shot) at first so that when the bug walks into shot it will be 
out of focus. So the ramp needs to animate over time so that the black moves closer to the camera and 
the white at the bottom of the ramp goes blacker as the bug needs to come into focus. That means that 
when animating the ramp the black part needs to be repositioned basically – that  means that the 
parameter you must animate for that component of the animation is the position of this black swatch is 
the Selected Position parameter in the Ramp attributes. The Selected colour parameter should be 
animated to change the bottom-most colour to black to bring the bug into focus. Remember you will 
need to set the keys manually by right-clicking on the parameter and choosing Set Key – Auto Key 
won’t do it for you.  
 
There is also an option in After Effects where you can perform similar kinds of texture manipulation – 
my studio supervisor calls it ‘remapping’ where you place a colour over layers like a black and white 
gradient. He couldn’t find it in AE when he looked, so I will look for it at some point soon. He also 
talked about how you can manipulate black and white textures in Maya® (like fractals and stuff – 
anything that is black and white) by connecting the out alpha (even though they don’t have an alpha 
Maya® uses the black/luminance – remember the Alpha is Luminance checkbox at the bottom of the 
Colour Balance area for the colour channel in the attributes for textures? – my studio supervisor made 
an example Maya® file for me with a texture made this way – I’ve put it into the misc scenes folder my 
studio supervisor_remap_ramps.mb). You can connect the out Alpha to the Ramp UV Coordinates V 
coord – via the connection editor – to filter the black from the texture into a ramp. 
Anyway, you render out the whole scene with the ramp texture animated. You bring it into after effects 
and then apply a Compound Blur effect to the Full pass render (RGB etc) that you did of the scene. Put 
the Ramp render of the scene into a layer below the rgb render in the comp window, then in the 
compound blur effect options (blur layer) you choose that lower (ramp) layer to obtain the blur 
information. I have an example of this in the 19_01.aep file in the “main” comp. The reason that this 
example is in a comp of its own is because I hadn’t rendered the whole scene as one pass, so my studio 
supervisor put that comp into the Main comp so I didn’t have to render out the whole scene again.  Oh, 
you probably should turn the quality checkbox in the comp’s Quality column to Best for the layers so 
that you get a better idea of how good it is going to look. 
 
Eyes too white 
The material on the eyes was looking a bit wrong – just too white, with no darkness in the corners. In 
many shots the eye whites were almost glowing. So I double-checked the material parameters for the 
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eye and made some adjustments. I found to my horror that I had both ambient and incandescent values 
active on the eye white material. Why had I done this? I don’t know. I made the eyes a long time ago 
now and I based their textures on a tute I read on the web. So I took out the ambient and lowered the 
value on the incandescence a bit.  It became apparent though, that you don’t need any incandescence at 
all. In some cases I needed to unlink some of the lights illuminating his eyes, and that gave me some 
shadows in their corners. This was especially necessary with any rim lights I had set up behind 
Bernard. If they were not set to cast shadows, then the light they cast penetrated right through his head 
and illuminated the corners of his eyes and inside his eyelids and things, so I often needed to set these 
to cast shadows. 
 
Learning lighting the hard way 
All the lighting fixups that I’ve had to do (trying to get consistency in lighting from shot to shot, 
getting shape into Bernard and not flattening him out, not over-illuminating the scenes etc) led me to 
the decision to unlink Bernard from all the environment lights and just light him solely with his own 
key, fills and rims. This meant that finally I got dark areas around his feet. Fantastic! Initially, based on 
some lighting techniques in reference books, I had set up big spotlights aimed at all 6 sides of the box 
that his world exists in. This gave me some overall illumination and the corners of his box were 
darkened nicely too, as you would expect in an indoor environment. I had allowed Bernard to be 
illuminated by all these lights, and then I set up further key, fill, and rim lights just for him. The end 
result was flat, dull, and over-lit. It looked crap. So for most of the shots I unlinked him from most of 
these big environment spotlights. I finally got some nice self-shadowing and shape into him, and 
contrast too. 
 
Untidy alpha channel information on the scene 34 renders  
This is the final scene in the film, which is just the black and white images of the two characters to be 
used as a shadow projection on a light in the environment. This is to create the impression of their 
shadows appearing on the wall. The characters and the chair they are using have a flat, black lambert 
on them, and the camera’s background colour is white.  So when I render this out I get a white 
background with black characters on it, and there is no shading on them – they are flat black, which is 
what I want for this animated gobo situation. 
However, the alpha channel that rendered out was TERRIBLE! It had the appearance of greyscale bits 
and pieces where the characters should be. You could see the outline of the characters, but they were 
not clean alphas at all. I couldn’t figure it out, so I started rendering the scene out with no alpha and I 
just thought I’d key out the white in After Effects. Then it occurred to me that the spotlight in the scene 
where I was generating this black and white animated sequence could be causing some problems, so I 
deleted it, and then I remembered that in some of the recent scenes I had been rendering I had been 
using Global Passes, so I checked the current settings in the Render Globals window and saw that I had 
Global Passes and Shadows active. I don’t know why I didn’t check this earlier. So I turned off Global 
passes, and deleted the light, and then the alpha channel was fine. When I imported the frames into 
After Effects, using Unmatted Alpha they looked great. Pre-multiplied was too messy. SHIT, IT 
DOESN’T MATTER ANYWAY – as I am not comping this in AE, I’m using a light in the scene to 
project it onto. Why do I do such STEWPID things? I’d forgotten that the reason I’m using the gobo 
technique and not comping in Ae is because the camera is moving in the scene. This would mean that 
I’d have to try and match the camera zoom in the beauty pass render and the animated sequence of the 
shadow’s scale value in AE. Also the shadow flows over objects between the light casting it and the 
wall that the shadows fall on, displacing the shadow. Too hard to do in a comp. 
I found that the shadow sequence render for the gobo needed to be square in aspect ration – to map to 
the light they needed to be square. Initially I had rendered out the shadow sequence at 16:9 and they 
were all stretched when used as a gobo. I tried to make it fit in the texture placement node’s options but 
it never worked properly.  
 
 
Friday September 23 2005 
Rendering out passes from Maya® for compositing – how I did them 
For most of my scenes, I decided to render background, shadows, Z-Depth and foreground as separate 
passes for compositing in After Effects. This would make renders faster if I needed to make any 
changes to a component of the scene, and would allow me to tweak levels, colours and contrast etc on 
these layers where necessary. It also allowed me to use the ZDepth information to apply a bit of blur, 
lower contrast (which gave a hazy look) and lower brightness in the back of the room behind the 
character.  So in preparation for this, I had separate layers for the background objects, and a separate 
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layer for Bernard and the phone he’s holding. Getting the phone handset onto the same layer as 
Bernard presented a problem, because it is parented to the phone base, which is on the background 
layer. In the end I unparented it.    
By separating foreground and background objects onto different layers, I could quickly make one or 
the other visible/invisible.  I did not use Render Layers, just the regular layers, as my supervisor said 
that they were more trouble than what they were worth for my relatively simple rendering 
requirements.  
 
Keeping all the rendering organised and minimising mistakes, double-ups etc proved to be too much 
work for my brain to handle, so I created a spreadsheet in Excel to track all aspects of the rendering 
process. It allowed me to keep a record of the progress of the scenes – columns for frame numbers to 
be rendered for individual passes, which computer was rendering them, whether they were completed, 
checked, transferred to my hard drive from the temporary project directory on the server, comped in 
After Effects, placed in the Premiere project, and whether any fix-ups were required. My supervisor 
offered me some rendering management software that he had written, but in the end my paper-based 
method was more efficient, as I would have had to spend time entering all the necessary data into the 
software’s data base, plus I wanted something that I could carry around from machine to machine, 
work and home. Render-wrangling must be a stressful occupation! 
  
Rendering checklist  
Before I triggered each render, I had to remember to check all of the settings in render globals and 
layers etc to get the right result. I started writing a checklist for this purpose, but I never finished it 
because I was so pressed for time! Luckily I stuff up too many times – generally I’d press the Show 
Batch Render button during the render and double-check to make sure all was OK.  
 
Anyway, I know it looks like I’ve shut the barn door after the horse has bolted, but here’s a list of 
things to check before rendering: 
 
All passes 
Check that the correct camera chosen in Render Globals (if the incorrect camera renders, make sure 
that the ‘renderable’ attribute is active in the output area of its attributes for that camera. If it is, and yet 
some other camera keeps rendering, then you can bet that some other camera/s in your scene also have 
‘renderable’ active, and you’ll need to deactivate it on that particular camera so that only the one you 
want to render from has ‘renderable’ active). 
Is the correct resolution chosen? 
Are the correct frames entered in the Start and End fields? 
Correct file format (.tga, rla for Depth).  
Quality settings Maya® Software tab: Activate Production quality for renders with no motion blur or 
for 2D motion blur. Have 3D Motion Blur Production active for 3D motion blur renders.  
Is the right motion blur active?  
Is the correct destination directory chosen? (sometimes, even though I’d chosen the correct destination 
directory, and that correct path was visible at the top of the Render Globals window, the renders would 
end up somewhere else entirely – usually in the directory that it used in the last scene it rendered.     
 
 
Performing the foreground pass: 
Render Bernard and the phone handset on their own by hiding all of the other objects and rendering 
with Alpha channel active. In AE you will need to choose Premultiply when you import this sequence. 
Activate Motion Blur, and usually 2D will work OK, but you need to set the Smooth Value to 0 in the 
Motion Blur options in the render globals window. If you leave it at the default of 2.0 you get some 
noticeable aliasing around the edges. If you’re doing a full pass just leave it at 2.0. For some of the 
scenes I had to do a 3D motion blur pass because of issues with intersections with nearby objects, so 
make sure that if you do a separate foreground render using 3D Motion blur, you must choose 3D 
Motion Blur Production instead of Production Quality in the quality pull-down menu.  
Of course, you must hide all the other objects before rendering. 
 
Background Passes: 
I have an embarrassing confession to make about my background rendering experience. When I 
comped my scenes, the shadows were way too dark –way off. I thought I was doing something wrong 
with the shadows render, but woops - I’m so forgetful!…I realised that I had been rendering the 
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background as a beauty pass, which includes the shadow information! So I quickly fixed these 
backgrounds by rendering a color pass only, by activating the setting in Render Globals> Render 
Layer/Pass control to activate a color pass render only. Beauty is active by default, which renders 
everything in one pass, including the shadows, so unless you activate layer passes and choose the 
option you want you will always get beauty passes.  
 
Shadow passes: 
Make sure alpha is turned on in Render Globals. 
Hide things on the shadow-casting object that you don’t need to be visible. For example I hid Bernard’s 
tongue and teeth and eyes and eyelashes before performing a shadow pass. These objects do not 
provide any additional shadow information for capturing the shadows being cast by Bernard’s head 
onto nearby surfaces – the head alone is sufficient. It would have been a good idea to have a quick 
select set for these facial bits available for this purpose, and although I made one in the Bernard.mb 
file, it wasn’t available in the scene files because Bernard was referenced into them and these objects 
were now prefixed with another string, so quick select could no longer find these objects in the scene. I 
couldn’t be bothered fixing this. 
 
So shadow-casting objects must be visible in the viewport but must they have Primary Visibility turned 
off. This means that in most of my scenes, where Bernard and the phone handset was rendered as a 
separate foreground pass, these items must be visible in the scene. So I selected the head, body, and 
phone handset and aerial meshes one by one and in their attributes – (Render rollout) turn off primary 
visibility. This will allow the shadows that they cast to be calculated, but prevent them from being 
visible in the render. A quicker way is to multi-select the objects and then turn off primary visibility for 
them all at once via the Attribute Spreadsheet window.  
The Maya® render book says that Maya® does not have the capacity to render motion blur on shadow 
passes at this time, so definitely have the motion blur setting turned off in Render Globals when you 
render out the shadow pass. On the accidental occasions where motion blur was active, the alpha 
channel came out black.  
In the Render globals Software tab, look for the Render Layer/Pass control and activate Enable Global 
Passes then turn on shadows and turn off the other options. Initially, I followed my studio supervisor’s 
instruction to apply a Use BG Shader to all of the background objects (i.e. everything except Bernard 
and the phone he’s holding) and not use the Shadows pass, but I found that to just be a nuisance, so 
that’s why I did it this way.  
In the resulting rendered frames the RGB channel will look black, but the shadows are visible in the 
Alpha channel. 
A couple of strange things happened with the shadow passes – the shadows behind the vase and the 
couch in the background came out almost solid white in the Alpha channel, meaning that in the comp 
these shadows were dense black. However, when a full pass was rendered, these shadows were not too 
dark at all – they looked fine. However, to get these shadows to work OK in separate shadow renders, I 
had to modify the lights that were casting shadows onto these background objects.  
Also, as I had some ‘shadow platter’ objects in the scene, I had to make sure that they weren’t going to 
cause a ‘double-dark shadows’ scenario. So my standard fix was to turn off cast and receive shadows 
on them. However, I had bad results in some scenes where I rendered the shadows separately, because 
the alpha channel on the texture of these shadow platters feathers and fades the shadow out to the edges 
of the platter they’re applied to, so essentially they are transparent at the edges. But, because they had 
shadow-receiving turned off, if a shadow was being cast over them, that shadow would have a hard 
edge where they met the outer edges of the platter. This resulted in a strange appearance of shadows 
being missing in places where you would expect to see them. So in these cases I had to activate receive 
shadows on the platters. I made the shadow-platter texture more transparent though, to minimise the 
double-shadows effect, so it didn’t look too bad. Sometimes a few frames out of a sequence of rendered 
shadows frames would show radically smaller file sizes than the surrounding frames in the sequence, 
and yet they looked fine. I never found an answer to that one.  
 
 
ZDepth passes: 
With the Z-Depth files, you have to save them in .rla format for AE to work with them. You will need 
to set the render globals output format to .rla to make them properly, because if you just render an IFF 
and use F-check to save as rla, something must get thrown out because the resulting file is very small 
and AE doesn’t recognise the zdepth information. You will also have to check the settings on the 
camera that you want to render from to make sure the z-depth checkbox is ticked – output rollout of 
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attribute editor. It should be on by default. You will need to set the Render Globals to render the image 
as a batch – don’t render it straight into the render buffer window and try to save it as an rla that way or 
it doesn’t seem to work properly. Tick the box in Render globals for Z-Depth and then render the 
image as a batch (note that you’ll always get RGB channels though with this format).  
Choosing rla as the file format means that you will find a file for the render with the rla extension 
which you can open in f-check to view the z-depth information.  
 
The curtains in the scene were a bit of a problem with the Z-Depth calculations, and weren’t giving an 
accurate result, which may be because the material that has been applied to it is semi-transparent. This 
meant that when I used the depth channel info to influence the contrast, you see it affecting the window 
pane behind it but not the curtain, so it doesn’t look quite right. I fudged it up in After Effects, but the 
best solution probably would have been to make the material opaque for the Z-Depth pass.  
 
How to get the rla file to impart its Z-Depth information in After Effects 
OK, you need the Professional version of After Effects for this, because you need one of its Effects, 
called “3D Channel Extract” for this operation. Place the Z-depth .rla frame/s in a layer above the 
background. Apply the “3D Channel Extract” effect (Effect>3D Channel), and in the Effects Control 
window, make sure Z-Depth is active in the pull-down menu. You now need to insert values here for 
the white and black points. I found that these values were way too sensitive for the slider controls here 
to be of any use, so I entered values manually – TINY values! For instance Black Point 0.4, and White 
Point 0.9. Watch the response in the monitor window and you will see the z-depth information (black 
and white information) change. You want a situation where distant objects are dark and foreground 
objects are white, with a nice gradation between the two. Once you’re happy with the settings, you now 
use these black and white values to influence any effect you want to apply to the layer below (the 
Background). So in my scenes I wanted less contrast, a little blurriness, and a bit more darkness in the 
background to help separate it from the foreground. So you will need to apply an adjustment layer to 
the background (Layer>New Adjustment Layer). Then choose Luma Inverted Matte from the Mattes 
pull-down menu for the Adjustment Layer – it should also show the name of the Z-Depth images that 
are in the layer above it next to Luma Inverted matte, so if it doesn’t make sure you have the ZDepth 
layer directly above the Adjustment Layer. Now you add the effects that you want to the adjustment 
layer, and the effect will be most prominent on the areas that were the darkest on the Z-Depth images.  
 
 
AFTER EFFECTS RENDER QUEUE TIP: 
Take care in AE before you render the queue to make sure that the resolution is full – when you change 
the workspace display settings to half etc in the monitor window area, to speed up performance, it will 
assume that you want to also halve the render’s size too. This is in the Render Settings area of the 
comp’s settings in the Render Queue window. 
 
October 12 2005  
Revision of coding methods: 
We had a meeting with our research methodologies guru re our coding and research strategy. I had to 
re-organise all the coded transcribes according to his instructions. This meant that I had to draw up new 
documents, based on the transcribed and coded docs that I’d done, using Excel. I separated into three 
columns: tools, principles, and “what they said, did” (the black and red text). Break up into segments – 
phrases or sentences – to put into this third column. He says that ideally we should have a situation 
where the third column indicates that a tool is being used to utilise a principle – all in the one segment. 
There may be times when that doesn’t happen though. By having the three columns side be side, we 
will easily see where a tool may be used without a corresponding principle in the column beside it. This 
will identify instances where there’s some other reason going on behind the use of the tool. Have to be 
specific about what action on the screen indicates the use of a tool or principle. For example, I said that 
the use of the scale tool during animation will often indicate that stretch and squash is being employed. 
I explained that the scale tool is a multi-purpose tool, so is not only used for squash and stretch. So 
John said that you need to qualify exactly what actions of this tool constitutes squash and stretch so that 
the coder can identify it. He said it that our three columns method will allow us to locate correlations 
with the tools and the principles, and to identify other actions that are not utilising principles, which 
might indicate the use of a new principle. He said to include the “other” principles, like thumbnails etc, 
in the principles column.  He doesn’t want us to code the cognitive stuff. 
Now that I’ve made these new docs, correlations between tools and Principles etc need to be made. I 
want to save myself time (don’t want to count these things by hand if poss) so I thought I’d use 
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Leximancer again for this. I resaved all the Excel docs in .txt format in preparation for Leximancer 
analysis. I also saved them in .xml format, as Lex is compatible with this format too. I found though, 
that the examination of the .xml files resulted in far fewer concepts being identified than using .txt 
files. My main problem now is to limit Lex’s clustering of concepts so that it only recognises concepts 
as  being close together in the text if they occur on the same line of the document. I don’t want it to 
include any other lines of data. I need to perform further investigation of this. 
Also, in a meeting with Keith today (October 12) he has said that we need to extract info from 
individual documents according to the level of experience of the animator concerned. So that Heidi, a 
less experienced animator, will have her transcribed and coded sessions analysed separately from one 
the transcribed and coded sessions from Ian, an expert animator. That way, we can create a 
comparative study of how a novice applies their knowledge and how the expert does it.  This is not 
really relevant for my own thesis, so Keith can do what he wants with the analysis. 
 
November 14 2005  
Getting into writing the thesis: 
Since finishing the film it’s been hard to get into writing the thesis, because I just want to have a rest! 
Anyway, my research supervisor has been pushing me to produce some written material, because he’s 
waiting on it do his research too. So I’ve been putting in a good effort now, and have found some 
interesting points that I want to argue in my paper. 
One thing that I did was to do a search through the on-line help and tute files that come with Max and 
Maya®, and see if the software appears to be directing any of its tools to specifically apply particular 
animation principles. So I searched for the principles – exaggeration, secondary motion etc. I was 
shocked to see that Maya® did not really acknowledge any of the animation principles at all, and Max 
referred to a couple – Stretch and Squash and Secondary Motion, both in relation to the Flex modifier, 
where they actually stated that these were animation principles (strangely 3DS Max®’s Stretch 
modifier was not mentioned in regard to stretch and squash). There was a tute on how to use pose-to-
pose to animate a character, but nothing that stated that this was an animation principles. 
So essentially, it would seem that the software manufacturers produce tools that allow you to move 
things around (i.e. “animate”) but do not make these tools to address the requirements of animators 
wishing to apply the traditional principles in their work. Sadly, animators are pretty much on their own 
when it comes to figuring out what tools might allow them to apply particular principles in their work. 
Some third-party books and DVDs and other training materials do explore this further, but never have I 
seen a chart or index of any kind where you could look up a principle and locate the tools that you 
could use to apply that principle. So I decided to make my own list. 
Also, I’ve come across a number of articles which show that feature films studios are creating their 
own tools to apply principles, for example stretch-and-squash tools in The Incredibles and Chicken 
Little (Disney were using Maya® for Chicken Little). Clearly, off-the-shelf animation software does 
not supply them with the adequate tools. Disney retrained many of their 2D animators and set them to 
work animating Chicken Little in 3D. So these are animators who are used to working with the 
principles, and they would need to be shown what tools they can use to apply them.  
 
I was really rather shocked that the software manufacturers were not doing more to develop tools for 
applying principles, or somehow making it easier for traditional animators to make that transition from 
2D to 3D. I can’t find any evidence of software development being driven by traditional animator’s 
needs. 3D animation software seems to have had its genesis in a scientific, rather than creative 
environment. 
 
December 11 2005  
AEAF trip 
I’ve just come back from the Australian Effects and Animation Festival in Sydney, presented by 
Digital Media World. Included in its three-day schedule of industry speakers, exhibition, and 
masterclasses, is the AEAF Awards. There are various categories of awards included in this event, and 
my film “In the Interests of Customer Service” made it through to the finals of the Student category. It 
was also played in full at the Festival’s Short Film evening. So it was very exciting to see my film 
being played there, and rather humbling too, as it played in rather illustrious company such as Anthony 
Lucas’s “The Geographical Explorations of Jasper Morello.” Anyway, it was a great three days. I 
didn’t win the student category, but definitely agree that the film that did win (“The Drop by Tom 
Marley”) certainly deserved the prize. I was just stoked that my film made it into the finals. When I 
returned home from Sydney I had a letter waiting for me from Animex, which I’d entered a couple of 
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months ago, but I had not made it through to the final round there. Never mind. I’ve entered some other 
international festivals as well.  
Of course, when I went back to work at uni after AEAF, my boss asked me about it all, as he had told 
me that I had to “network like crazy” while I was there. I have to say that I didn’t network at all really. 
I am very reluctant to start up conversations with the industry professionals that attend these types of 
events, because I imagine that they must dread students hounding them for jobs and cloying around 
them like groupies. I just don’t see the point. What are they going to say – “send us your reel” - 
probably.  
Anyway, I am keener than ever to finish up at uni and get my thesis written and out of the way so that I 
can pursue the job-hunting in earnest.  
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EXAMPLE TUTORIALS 
As described in the introduction to the BLOG (Appendix VIII), tutorial-style notes constituted 
one of the methods used to document the steps taken in the 3D and other software in the 
construction of all aspects of the studio practice. The two tutorials that follow constitute two 
of the 65 tutorials that were created over the three years of my doctoral research. They are 
reasonably representative of the format and content of all the tutorials that were made.  
 
Specifically, the tutorial format provided a means to record, step-by-step, every command and 
tool used to model, texture, rig, and animate a 3D character in both 3DS Max® and Maya®.  
Constructed concurrently with the film’s production, the tutorials incorporated screen 
snapshots to supplement and clarify the accompanying text.  In many cases the tutorials were 
updated later to incorporate any new findings that came to light. For example, I modified the 
tutorial on the automated eye set-up to address the eye problems that became evident during 
the animation of the character.  In solving these eye problems, an alternative set-up was 
implemented, which meant that the original method provided in the eye set-up tutorial was 
replaced with the new method.  
 
The tutorials also provided the additional benefit of being able to act as the foundation for 
formal tutorials for animation students at the Queensland College of Art. With some small 
amount of modification the 3DS Max® tutorials have already been used for this purpose.  
Both the 3DS Max® tutorials and Maya® tutorials have used by students and other interested 
parties who have accessed them on my web site at http://members.iinet.net.au/~zapo/ over the 
last three years.  They also provided an invaluable source of reference for me to refer to 
during the production process when my memory failed me – I referred to these tutorials often 
when reminding myself how to perform particular operations and also when I wanted to 
locate solutions to problems that occurred.  
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LIP SYNCING 
WITH MORPH 
TARGETS 
 
Louise Harvey May 
2004 
 
The audio file I used 
"What am I sayin' in 
here?" came from 
Jason Osipa's book 
"Stop Staring: Facial 
Animation Done 
Right."  
 
 
 

 

 
ORDER OF OPERATIONS FOR FACIAL ANIMATION: 
When you are doing lip-sync and facial animation, this is the order of operations that 
many animators follow: 
 

1. Lip Sync 
2. Head Tilt 
3. Eyes 
4. Eyelids 
5. Brows 
6. Finesse 

 
Lip Sync - important to do this first, as this forms the basis of your timing. Listening 
to the dialog track and breaking it down helps you get a feel for the emotion of the 
scene too, which is important in terms of animating the other aspects of the facial 
animation. 
Head Tilt - there’s a bit of an exception here - if you are animating the body of the 
character in the scene too, then you should probably do the full-body acting after sync 
and then do the head tilt after that. Also, the head tilts in this step should really just be 
the Up/Down actions. The more subtle and side-to-side tilts can wait until the 
finessing stage. It can be distracting to have the head tilting all over the place when 
you are trying to complete all the other steps for the face. 
 
Eyes - By getting the head and eyes moving early, you get into the the real feel of the 
scene before layering on the more obvious and uncreative brows.  
 
Eyelids - This encompasses upper lids in both expression and blinks. This is the point 
where the emotion really starts to come through.  
 
Brows - by doing the brows in the later stages of the process, you are less likely to 
overuse them.  
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Finesse - This is where you assess what you’ve done and decide what’s working and 
what isn’t. You can add in some more head tilt here and make repairs. 
 
As mentioned before, the first pass that you do involves identifying the visimes. For 
sounds that aren’t visimes, use the chart on the previous page to guide you, or just use 
your nouse and slam it into the nearest-sounding thing. The chart is meant to be a 
guide, not as a reference that absolutely must be adhered to. Use a mirror to help you 
in your shape choices - say the sound and see what shape your mouth forms.  
 
 
 
 
1. LIP SYNC 
This is pretty much the order of operations that you follow within the lip-sync part of 
the process: 
 
1. Identify the Visimes 
 
2. Identify Open/Closed 
 
3. check and finesse the sync 
 
4. put in tongue movements if necessary 
 
 
TIPS 
Earlier is better…  

• If you hit the sync with the sound on exactly the same frames, often when you 
play it back it looks like the sync is lagging behind the sound. The amount that 
you should push the sync visuals ahead can vary from one to five frames, but 
it’s always going to look better to have the visuals happening very slightly 
ahead of the sound.  

• EXAMPLE “What am I sayin’ in here?” 
 
Cap the start… 

• The first thing to do before you start animating the sync is to set keys for each 
and every morph slider at frame zero. You will be using Set Key for your lip 
sync You will work with Set Key rather than Auto key for this, because it will 
set keys on all the targets at all keyframes that you set, so you don’t have to 
worry about setting keys to stop a morpher from working until you’re ready – 
it’s already keyed. 

. 
 
Percussive sounds… 

• Certain sounds, like B, M, and P are called percussive, because their sound is 
created in the release of the shape, not in the creation of the shape. This means 
that they need to be shaped and released earlier than the sound. In some cases 
they need to be held for a few frames so that it’s very obvious that there’s a 
hold and a release. If a B, M, or P doesn’t look quite right, just push it a couple 
of frames earlier and/or hold it for a few frames.   
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The tongue is done last… 

• The tongue has its own little set of visimes and these are very subtle. For 
L,N,D,T,S,C,EE the tongue just moves up and down in the mouth. For TH and 
sometimes S, the tongue pushes forward in the mouth, sometimes even poking 
out between the teeth. These targets are already made for you – just select the 
tongue and you’ll see the loaded targets in the Morpher modifier.  

 
Save often… 

• Morpher has a tendency to crash Max, so save often. 
 
 
Here we go with the lip sync… 
Prepare for the animation 

1. Check your time configuration settings to make sure it’s set to PAL and play 
back is at 1X speed Real time.Load the sound file and shorten the timeline, 
and get the waveform to display in the timeline. 

 
2. Cap the start (see Tips above). In the Set Key filters activate Modifiers and 

turn off everything else. Move the timeline slider to frame 0, turn on the Set 
Key button.  Select the head, activate the morpher channel and check that the 
values of the sliders are all at zero.  Now press the big Key button. Look at the 
morpher panel and you will see that there are red squares around the morph 
target values, so you can see straight away that keys have been set for these.  

 
1.1 Identify the visimes… 

3. The first word, what, would be broken down into the visimes OO-UH-T. 
Remember the tip about creating the UH visime – “Usually the way these 
sounds are animated is by keying the visimes around them and then opening 
the jaw for the syllable. The transition of width overlaid with the opening of 
the mouth usually creates the shape for you automatically”. Therefore, we can 
rotate the jaw bone open a little when we do our second pass of the sync for 
the Opens and Closed and dispense with making a visime shape for it at this 
point. That means all we have to do for what is the OO and the T visimes; 
narrow and wider respectively. So you scrub through the sound until you find 
them – and they occur around frames 2 and 4. 

 
4. So at frame 2, set a key for narrow with a value of around 70%. The T sound 

hits at about frame 4, so at frame 4 make the T visime by dropping off the 
narrow shape to zero, and blending a little bit of smile, and upper lip up and 
lower lip down. Set a key for it.  

 
5. The next word is am, and because this is mostly an open shape, you will create 

this on the next pass when you do the opens and closed shapes. But, you still 
have to close the lips, so at frame 5, where the M is heard, close the lips but 
reducing the upper lip up and lower lip down back to zero, and add some 
lower lip up in and some upper lip down to flatten the lips. You can reduce the 
Smile value back down to zero too. Set a key 
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6. The next word is I, which is kind of an UH-EE sound.  EE is a visime, UH is 
not, so a wide (smile) key at frame 9 should do it. So at frame 9, take the 
values on the upper and lower lips back to zero, and put in some smile; about 
50%. Set a Key. You could have set a key a couple of frames sooner to take 
out the upper and lower lips’ values, but you can assess it later and change it if 
necessary.  

 
7. The next word is saying – S-EH-IH-N. The visimes are S, EH, and IH. So we 

have S on frame 10. As you are trying to make this S shape, remember that the 
S and EH visimes are virtually the same as T, (which we did at frame 4, by 
using some smile, upper lip up, and lower lip down). You’ve probably still got 
some smile/wide value active from the last key, but you can increase or 
decrease the value as you see fit. Set a Key.  

 
8. The EH is just open and wide in varying amounts, so you don’t have to do 

much here because we’ll open the mouth up later at around frame 12 to get the 
shape we want. EH and IH are pretty much the same, but the IH is a bit wider. 
IH hits at about frame 15, so at this frame you can set a key for the smile to be 
a bit wider than it was.  There is still some upper lip up and lower lip down 
values on here, but they can stay on because they are still required to show the 
teeth for IH. 

 
9. At the N part of the word, at frame 18 or so, the mouth is slightly less wide, so 

reduce the smile slightly here. It’s still going to have some teeth showing, so 
you can keep the values you set at frame 15 again at frame 18.  

 
10. For in – IH-N, it’s basically the same as the end of saying, so you can simply 

hold the values you previously set by advancing to frame 20 (where the N is) 
and press the Key button. Later, you could open the mouth a little for the IH 
part, and maybe set tongue keys for the N sounds if you think you need them.  

 
11. For here – H-EE-R, H isn’t a visime, but EE is and so is R. The EE shape can 

be keyed at frame 23 by widening up the smile (increase the lower lip down if 
you need to) and the R can be keyed at frame 28 by narrowing the smile down 
and reducing the upper lip up and lower lip down values a bit. 

 
12. At the end of the sentence, at about frame 31, press the Zero Active Channel 

Values in the Morpher Channel List rollout, and then set a key. 
 

13. Preview what you’ve done  by going to Animation>Make Preview and 
entering a value for the Custom Range or just leave it at Active Segment, tick 
the avi checkbox (cinepak is OK)  and render the active viewport by pressing 
create. 

 
14. When the preview is finished, it will open and you can play it back to test the 

timing. It may look a little ‘poppy’ in places, but you should leave these kinds 
of fixes until after you’ve done the open and closed pass and re-tested. It’s just 
the timing and the whether the wides are wide enough and the narrows are 
narrow enough that you’re basically looking for here. Keep in mind what was 
mentioned earlier about the visuals needing to happen a bit sooner than the 
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sound, so if it looks like the mouth is lagging behind the sound at any stage, 
you should fix the timing for these bits. 

 
 
 
 
 
 
 
 
 
 
 
1.2 The Open and Closed pass… 
These are much easier to identify and animate than the visimes. Basically, all you 
have to do is listen for the syllables – the sounds that have to be made with the mouth 
open. In many cases, you will not need to set a Closed key at the start of the word if 
the previous word ends with a Closed, which most do. You will need to rotate the 
Bone_jaw, so freeze the head and make the bones visible. 
 

15. Prepare for the animation by changing the Set Filters options to make 
Rotations active, and de-activate the Modifiers. 

16. At frame 0, set a key on the bone-jaw.  For the first word, what, the jaw must 
be closed at frame 2, open at frame 3, and closed at frame 4. These are very 
close keys, and I’d tend to pad these out a bit by letting the mouth open from 
frame 1 rather than frame 2, so set another key at frame 1 for the jaw to hold it 
shut. 

17. At frame 3, rotate the jaw open a little, and at frame 4, copy the key from one 
to 4. I like to copy the keys for the closed shapes because you know that 
they’ll be accurate. 

18. For am, you’d think rightly that it should be open on the a sound. But the way 
this word flows straight out of what, the a sound gets shared with the t on the 
end of what, so there’s no real key for this a sound. That’s OK, just leave it 
without keying anything here, and at the finesse stage you can modify it if it 
looks wrong.  

19. I: UH-EE sound. This one’s open on UH (frame7) and closed on EE (frame 
10).  

20. saying: S-EH-IH-N. Although this word has two syllables, the way the actor 
says it it ends up being more like one long syllable. Open it at frame 12 and 
close it at frame 16. 

21. in: IH-N. Open on the IH at frame 20, and closed on the N at frame 22.  
22. here: H-EE-R. Open through the EE at frame 24, and closed on the R at frame 

28. 
1.3 The tongue 

1. Only a couple of things that you need to do here – insert a tongue-up key for 
the T in what, the S in sayin’ and the n in in.  

 
1.4 Fixups and Finessing: 
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At this stage, you will need to do more previews, and modify any timing or values as 
you see fit. Also use the curve editor to control the timing of targets and jaw rotations 
coming into and out of keys. 
 
Inserting opposites: 
Something that you might have to do is drop in some “opposites”. For instance, the 
opposite shape to smile/wide is narrow. So where you see situations where you have 
many “EE” wide shapes in an unbroken row, you might like to place some narrow 
keyframes at low values in between these wides.  
 
 
 
 
 
 
 
2. HEAD TILT 
In working out where to put head tilts, humm the words to yourself in your head (as 
though you were singing it) or just listen to the dialogue play back and look for the 
tonal and volume changes. In this example, the what am I part sounds fairly even in 
tone and volume, but when it gets to saying, there is a definite change here in tone and 
volume, mainly on the say part. As a general rule, the head goes back when the 
volume goes up. So at around frame 12 you’d want to start rotating the head back. 
Make sure you set a key at frame 0 before you start rotating. You’d use neck1CTRL 
and/or neck2CTRL for the rotations of the head.  
In order to decide when to rotate the head back down again, look for a drop in tone. In 
this case, it comes at the word here. You don’t want the head to start dropping until at 
least frame 20, so set a key here to maintain the head up position. Next, at around 
frame 25 you can rotate the head back down even lower than it was initially. In any 
case, you will DEFINITELY need to work with the curve editor to get anticipation 
and follow-through into it. 
 
 
3. EYES 
In this section you will use the Eye_CTRL to direct the gaze of the eye, so you’ll have 
to uncheck helpers in the Hide by Category rollout of the Display panel. You’ll also 
need to activate Position in the Key Filters list. 
Something to be aware of with eyes is that their small muscles mean that the eye 
movements are very quick, so keep the interpolation linear nearly always.  
Most eye darting happens perceptibly in the left to right rather than the up and down, 
so mostly the eye movements would be level. Eyes go to places quickly and tend to 
stick, so you would be holding eye poses quite frequently.  
In working out where to put the eye movements in this example, you want to avoid 
moving them at the same time as the head tilts. In this case, this is what we’ll do: 
 

• Move them to the left at frame 3 and hold them until frame 5. 
• At frame 7 move them to the right, holding them there until frame 10 (leaving 

two frames for the eye to move from 5 to 7) .  
• At Frame 13 bring them back to centre and leave them there until the end.  
• Open the Curve Editor and change all the keys to linear. 
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By having the character do most of the motion early and then centering for the last 
half, it creates the feeling that the character is wondering something, and asking that 
question of whoever he’s looking at at the end, the only sustained position. 
 
 
4. EYELIDS 
In this section you will use the Eye_CTRL’s Custom Attribute “eye-blink’, so make 
sure that you have Custom Attributes active in the Key Filters list.  
There are two things you need to use eyelids for: eyelid heights for emotional effects, 
and blinking.  
 

• Let’s start with the heights. This dialogue has got an elevated tone throughout, 
so you might as well have the eyes slightly more “bugged” (open).  You could 
raise the eyelids of frame 4, and leave them at this level until here. There’s a 
bit of a tonal drop here, so you would want there to be some change in the 
eyelids. Then hold that pose through to the end.  

 
• While you do the eye part of any shot you have to address the fact that the 

eyelid always remains relative to the position of the eye, so when the head tilts 
back you see a heap more white than we did before, so you need to set a key at 
the extreme of the tilt (around frame 12) to rotate the eyelid back so that its  
position is relative to the iris is the same as it was before the tilt (another 
reason why you’d need to do the head tilts first). Set a key at 10 before the 
head tilt starts to stop the eyelids from rotating right from frame 4.  

 
• You’ll probably need to set another key at maybe frame 21 to keep the eyelid 

at the right level until the head starts its downward rotation.  
 

• When the head hits its extreme back down again at frame 26 you’ll need to 
rotate the eyelid again or the iris will get covered up with eyelid. You could 
rotate the eyelid at this point to be a bit less buggy right here for the tonal drop 
on here.  

 
 
5. EYEBLINKS 
As a basic suggestion, put a blink in for head turns, or for big eye-direction changes. 
Subconsciously, people usually blink after they’ve said something to you and they are 
now waiting for you to speak – the blink is a subtle indication that it’s your turn to 
talk. Standard blinks are 2 frames to close, one closed, and three frames to open them 
(longer if the character is tired). 
Following this idea there’s a few places where we could put in an eye-blink, but you 
don’t want to overdo it in a short piece like this or it will be too much. Clusters of 
eyeblinks can show disbelief, shock, and confusion – not necessary in this case. 
Here’s the suggestion: 
 

• Animate the first eye movement. Rotate the lids closed on frame 2.  
• Hold the lid closed for one frame 
• Rotate them open on frame 6.  
• Keep them open until the end of the word here and blink them again. 
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6. BROWS 
Watching the animation, notice that there already seems to be brow up/down 
movements due to the head tilt up and back. This is a perspective thing, because when 
a head tilts forward, it looks as though the eyebrows are lower. You can use this to 
your advantage, so that you don’t always have to animate the brows. You should use 
the brows mainly to reinforce. In this example, the head tilt back makes the eyebrows 
look like they’re going up, so why not animate them at the start, before the head tilts, 
in a lower position. This is kind of like an anticipation for the perceived brows up 
look as the head tilts back. The brow targets you can use are brows out up and brows 
mid up.  
 
Key brows Dn to come down at frame 4 and stay down to frame 10.  Then key it up 
again at frame 13, which is just about the time sayin’ is said. I’d put in a little brows 
squeeze at frame 4 to 10 too, to give the face a more thoughtful appearance. 
At frame 13, return brows Dn and brows squeeze to their original values. 
 
7. FINESSE 
Here you can add some little extra touches, or do some fix-ups. In this stage, you 
should really have something that you’re reacting to on an emotional, not functional 
level. If your character doesn’t seem at least a little bit alive, take a look at each step 
again, seeing if it can steer you toward something you missed or could use more or 
less of.  
 
You could move the head and eyes. Not in all cases, but in some, you could move the 
head along with the eyes. Making the head reach a little bit as the eyes move really 
takes away the feeling of the character wearing a neck brace.  
 
Making thought happen first. This scene is too short to bother trying to move the 
shifts in expression ahead. In short scenes, you should be more concerned with the 
overall expression being pretty homogenous, so that it will read in the short time an 
audience will see it. In longer scenes, by shifting the acting portions of your animation 
ahead, you can create the effect that the character thinks before they do.  
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TUTE 8.1 - BLEND 
SHAPES 

 
  Louise Harvey October 2003    

  

Contents: 

1.0 SHAPES FOR THE LOWER HALF OF THE FACE 
2.0 MAKING THE MOUTH SHAPES 
2.2 MAKING THE OPEN MOUTH SHAPE  
2.3 MAKING THE SMILE/WIDE SHAPE 
2.4 NARROW/OO 
2.5 TO 2.8 - LIP SHAPES 
2.9 FROWN (mouth part of a frown) 
2.10 SNEER 
2.11 MOUTH LEFT/RIGHT

2.12 FURTHER SHAPES (made with existing bones) INCLUDING THE 
LOWER TEETH SHAPES 
2.13 THE TONGUE 
2.14 BUILDING THE ASYMMETRICAL SHAPES

 
1.0 SHAPES FOR THE LOWER HALF OF THE FACE 
In this tutorial we commence work on a library of face shapes to use as Blend Shapes 
on the character. The shapes that we are making in this tutorial incorporate those for 
the lower half of the face, so eyebrows and upper-face movements are not included 
here. The shapes include a set of "symmetrical" shapes, plus asymmetrical (left and 
right) versions of these. Therefore, you can make a smile or a sneer etc on one half of 
the face. It is important to incorporate asymmetry in the animation of the face, 
because it more closely mimics the way that the human face moves, so the facial 
expressions and dialogue phonemes that can be achieved using these shapes can 
deliver more believable and specific expressions than just the symmetrical shapes 
alone. Jason Osipa explains that much of the mouth's movement is functional rather 
than expressive, as it is mainly involved with the practicalities of speaking. Whereas 
the upper part of the face, especially the eyebrows, communicate more of the 
character's emotions and state of mind.  

 
A few things to check before you commence the rest of the tute: 
Teeth: 
Before starting to make these face shapes, make sure that the top and bottom teeth are 
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pretty much complete. You may continue to tweak them as you build your blend 
shapes, because some mouth shapes may reveal problems with the position or size of 
the teeth. This is not too much drama though, as they are not part of any binding. Just 
make sure that the bottom teeth have their pivot point snapped to the jaw joint so that 
they rotate from the correct spot. The jaw rotation will open the mouth for us which 
we will use to construct the open mouth shape. We will also use the jaw rotation to 
get the teeth into the right rotation for grabbing a shape from. The top teeth are 
parented to the head bone - they don't move at all, so no blend shapes will be required 
for these. 

Skin: 
The binding on the head should be refined and working effectively.  

The tongue should already be skinned to the tongue bone, so this bone will be used to 
construct the blend shapes for the tongue position for shapes like "L" and "R" etc.  

About adding extra geometry to the head: 
While I was fitting the teeth into the mouth, I noticed some areas of the mouth cavity 
or lip mesh needed to be modelled a bit more to suit the shape of the teeth. So I added 
a row of edges all around the inner part of the lip - both top and bottom. This created 
some much-needed fattening of the lip before the floor of the mouth dropped down to 
allow a space for the teeth to rest in. Of course, these new vertices were not part of the 
existing skin. So I thought that I'd be able to add another Skin node just to weight 
these new vertices. But Maya® didn't want to do it, so then I thought I might be able 
to re-order the existing skin node to the top of the history list. But Maya® refused to 
allow Skin to be moved there.  

When I made the adjustments to the geometry, I used Skin> Detach (with Keep 
History active so that I would not lose the clusters that were on it) If you DO have to 
make changes to the head mesh, you will need to Detach the head mesh. Then it's no 
drama to re-bind- just select the head bones and the top neck bones, and then select 
the head mesh last and choose Skin>Bind skin>Smooth Bind. The skin should be the 
same as it was before you detached, so you don't have to do all the skin weighting all 
over again. BUT, I found that the new geometry was not included in the skin when the 
Skin was bound again.  
So I just decided to allow the vertices to not be included in the binding - it didn't seem 
to matter, as the vertices don't get left behind or anything when you move the model, 
and they're inside the mouth so they don't need to deform with the skin anyway. But 
just be aware of the Smooth Skin node that is operating on the head via the 
All_CTRL. If you add an extra geometry to the head anywhere, you'll need to put on a 
fresh Smooth mesh node on it, or the mesh won't look right when you turn on the 
smooth node that's operating from the All_CTRL. You'll have to use the Expression 
Editor to change the name of the old smooth poly node to the new one (if you need to 
use one, that is).  

Lou's note: IF I need to go back to a model that doesn't have these extra vertices, go 
to Bernard_6_2.mb.  

About adjustments to the Smooth Node after applying Blend Shapes: 
After blend shapes are on, put a new poly smooth on top - otherwise smooth won't 
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work properly. Change the expression on the All-_CTRL so that the name of the 
smooth is right. 

 
2.0 MAKING THE MOUTH SHAPES 

2.1 Preparation For The Mouth Shapes 
At this point, I copied my latest Bernard file and named the copy 
Bernard_facial_model.mb. This model will be the "working" model for your blend 
shapes. You will need to make a number of deformers (clusters, wires etc) to 
manipulate the mesh into the shapes that you want, so you don't want to risk stuffing 
up the main animating model with all this extra "stuff".  

Tip with Clusters: I found that cluster painting was made more accurate by painting 
the weight while the mesh was under the influence of the cluster. For instance, make 
the cluster and roughly paint-weight it, then translate the cluster to where you'll think 
you'll need it to go to deform the mesh the way you want it, and paint the cluster 
weights again while the cluster handle is in this translated position. You will see the 
affected vertices moving closer to or further away from the cluster as you paint, 
giving you an interactive view of the affect of your painting.  

These are the shapes that you will make in this stage of the Blend shape creation 
process: 

Jaw Open 
Smile/Wide 
Narrow/OO 
Upper Lip Up 
Upper Lip Down 
Lower Lip Down 
Lower Lip Up 
Frown 
Sneer 
Mouth Move Left/Right 
Jaw Left/Right Forward/Back 

After these 'symmetrical' shapes are made, we will be able to go on to create 
asymmetrical (left and right) versions of these shapes. This will be done with the aid 
of a custom script, obviating the need for manual creation of these shapes. 

The easiest of the symmetrical shapes to make is the open mouth shape, so we'll do 
this one first.  
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2.2 MAKING THE OPEN MOUTH SHAPE  

1. 1. Open the file Bernard_facial_model.mb 
2. Set the timeline slider to frame 0 
3. Select the jaw_JNT. Rotate it in the Z axis to open the mouth quite wide 
4. Select the head mesh, and choose Edit>Duplicate and open the options box. 

Set the options as shown in the screen snapshot  

 

  

1. Press Duplicate. The head is duplicated, and is situated in the same place as 
the original head. Use the Move tool to relocate the head out of the way of the 
original - use the channels box to translate it -5 in the X axis.  

2. If you can't move the head, then transforms may be locked on it - check in the 
Channels box; if the transform channels are greyed, then they are locked.  
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3. You can unlock individual channel attributes by LMB-clicking on the 
transform name (Translate X etc) and then right-clicking on it to expose the 
pop-up menu. Choose Unlock Selected. Or, you can unlock all the channels at 
once by going to Window>General Editors>Channel Control. The Channel 
Control window opens. Click on the Locked tab. All of the locked channels 
are shown in the column on the left. Select all these and press the Move>> 
button to transfer them to the unlocked side of the window. Press Close. You 
should now be able to move the head. 

4. Rename the head Jaw_Open. By duplicating the head this way, you have 
effectively "baked" the changes to it with no history attached. 
8. Select the bottom teeth while the jaw joint is still in it's rotated position. 
Duplicate it and translate it -5 in the X axis. It should then line up perfectly 
with the duplicated head. 

5. Rename the duplicated teeth Teeth_Open 
6. Make sure that both Teeth_Open and Jaw_Open are selected, and choose 

File>Export Selection and open the options box. You need to keep the texture 
information and the history in order to ensure that the texture and UV 
information is retained. If you omit keeping the history, you will probably find 
as I did that the exported geometry will be invisible in the interface (unless it 
is selected - via the outline). Be reassured that the entire history that you had 
on the original head is no longer on the duplicated head, so by keeping the 
history turned on you will not find yourself with a piece of geometry with 
history a mile long. Use the settings shown in the screen snapshot. 

 

1. Name the exported file shape_open_mouth.mb 
2. Close the Bernard_facial_model.mb (the currently open file) without saving 

the changes. 
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3. Open the shape_open_mouth.mb file. You may find, as I did, that the head 
geometry is only visible when you select it. The only way I could get it visible 
was to re-assign the head material to it. The UVW information is still on the 
head (if you duplicated with the correct settings), so the map will fit OK. 

4. Although the head is probably OK as is, with just the mouth open, you might 
want to use the Sculpt Poly tool to pull some polys out near the top 
cheekbones and push some in at the "temples". Observe how your own 
temples and cheekbones are affected by your open mouth. You might prefer to 
duplicate the unedited open-mouth head and perform all the temple etc 
sculpting on the duplicate  

 

  

5. Once you're done, Save the file and close it. Create a new scene file especially 
to put all of the blend shapes into. Call it bernard_blends_file.mb.  

6. From this new scene, choose File>Import and navigate to the 
shape_open_mouth.mb file. Teeth_Open and Jaw_Open are now in the scene. 
If you chose to duplicate the head as mentioned in step 11, you will need to 
delete the head that you don't want in this new scene.  
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2.3 MAKING THE SMILE/WIDE SHAPE 
Now this is where all the clusters, wires etc deformers start to come in handy. 
Although smiling involves an eye squint, the squint will not be included in the smile 
shape - it will have its own separate shape. This is because the smile shape is also 
used as the wide shape, and we don't want a squint on that one. Also note that this 
smile has the lips together, so no teeth are showing.  

IMPORTANT NOTE: This exercise of creating the smile shape has revealed some 
issues with the construction of the head. Jason Osipa (Stop Staring, 2003) insists that 
you must have the main rows of edges exiting radially from the mouth, emulating the 
way that the muscle around the mouth operates. I did not have this information when I 
constructed the model. Rather than this radial construction, mine is more grid-like, 
which made it very difficult to achieve an effective mouth shape and defined crease. I 
would certainly recommend that any subsequent models should be made with the 
radial-type of face structure. 

1. Open the file Bernard_facial_model.mb 
2. Save the file as working_file_smile_shape.mb. 
3. Set the timeline slider to frame 0 (this is only if you have animation set on the 

other frames). For a smile in a human, the cheeks swell up and out, a crease 
appears on the cheeks as the skin and muscle at the outer mouth corners 
bunches up. Not that the crease does not start right at the mouth corners - there 
is a small region of flesh that bulges slightly between the outer corners of the 
mouth and the crease. Also pay attention to the height of the lips - the lips rise 
up slightly.  

4. These are some of the clusters I used:  

 

this cluster was used to scale the lips wide 
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This cluster was used to flare the nostrils  

  

 

This cluster affects both cheeks, and was used to swell the cheeks (scaling) and move 
the flesh back across the face. It affects the mid cheek area as well, but swelling this 
area looked wrong, so I kept the swelling on the large cheek area and used the sculpt 
poly tool to push back the polys on the mid-cheek region. 

5. I used the sculpt poly tool on the corners of the mouth, and around the crease 
on the snout. The crease itself was created by pulling a line of vertices out. 

6. When you think you've finished working on the smile, duplicate the head. 
Name the duplicate Smile. 

7. Select the head, and choose File>Export Selection and save the export as 
shape_smile.mb. This way, you will have 2 files - one with all your clusters, 
joints, controls etc that you used to create the smile in the first place (in case 
you want to re-do the shape or edit it etc.) and one which is the shape only. 
Eventually, you will have a shape file for each of the face shapes for your 
model. Once you've got them, you can import them all to your latest Bernard 
animation model, and then use the Blend Shapes command to set them all up 
as targets.  
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2.4 NARROW/OO 

1. Open the file Bernard_facial_model.mb 
2. Save the file as working_file _narrow.mb. 
3. Use clusters, lattices etc to get the mouth into the OO shape. The following is 

taken from Jason Osipa's instructions for making the narrow mouth (remember 
he has used a human face for his example - camels are different!) 

4. The narrow shape is usually a little more than half of the width of the default 
mouth. It is sometimes a little taller than the default mouth. The mouth moves 
forward somewhat. Don't neglect the inside of the mouth, and don't do the 
"keyhole" shape (lips apart in an O shape in the middle of the mouth) 

5. Once it's shaped, duplicate the head and name it Narrow. 
6. Select the duplicated head and choose File>Export Selection and name the 

file shape_narrow.mb 
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2.5 UPPER LIP UP 

For the Upper Lip Up shape, the affected area will include only the lips. The mouth 
will be the same width as the default mouth. There are two main areas on the top lip 
to pull up. These are just above the "fang" teeth. The height should be sufficient 
enough to reveal the top teeth and some gums. The centre should not pull back into 
the teeth; it shouldn't pull back at all. 

1. Open the file Bernard_facial_model.mb 
2. Make the changes 
3. Duplicate the head. Call it UprLip_Up. 
4. Save the file as working_file _Upper_lip_up.mb  
5. Select the duplicated head and Export Selection as shape_Upper_lip_up.mb 
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2.6 UPPER LIP DOWN 
This is like the top half of an "M" mouth shape. It is the same width as the default. It 
requires the upper lip to be rolled in. The upper teeth must be covered by the lip, and 
the mouth is closed. A small amount of bulging of the skin above the lips can be 
incorporated.  

1. Open the file Bernard_facial_model.mb 
2. Make the changes 
3. Duplicate the head. Call it UprLip_Dn 
4. Save the file as working_file_Upper_lip_down.mb  
5. Call the exported selected head shape_up_lip_down.mb 
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2.7 LOWER LIP DOWN 
The lower lip down mirrors the Upper Lip Up. These two combine to create a SH, or 
at lesser values they can create an EE shape in conjunction with the Wide/Smile. As a 
guide to how to create it, use the instructions for Upper Lip Up, but turn them upside 
down.  

Open the file Bernard_facial_model.mb 
Make the changes 
Duplicate the head. Call it LwrLip_Dn 
Save the file as working_file_low_lip_down.mb 
Select the head and Export Selection to shape_low_lip_down.mb 
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2.8 LOWER LIP UP 
All the concepts in the Upper Lip Down apply to this shape, the only difference being 
that its upside down and the lower rather than upper lip.  

Open the file Bernard_facial_model.mb 
Save the file as working_file_low_lip_up.mb 
Make the changes 
Duplicate the head. Call it LwrLip_Up 
Select the head and Export Selection to shape_low_lip_up.mb  
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2.9 FROWN (mouth part of a frown) 
Jason Osipa explains the frown shape (p.129): 

The Frown is the other side of the Smile/Frown pair. The Smile and 
the Frown are usually set up at opposite ends of the same control. 
Because of this, they really need to behave like a pair. The frown 
affects the same area of effect as the Smile does, but the emphasis 
is different. With the Smile we spent a lot of time in the cheeks and 
the creases, as they were high and obvious focal points. In the 
frown, the area below has the focus, and the area above is just along 
for the ride.  

The width of the mouth in the frown shape is slightly wider than the 
default mouth. The mouth is pulled downwards at the sides. As the 
muscles pull down, the upper lip is forced down into the area where 
the lower lip is. So the lower lip gets pushed around the lower lip. 
The lower lip is very slightly compressed by this action.  

The Height is different at different points in the shape. In relation 
to the default, the center of the lips is identical - having little 
effect in the center of the mouth. The corners, on the other hand, 
pull down to approximately the height of the lower edge of the lips - 
but the greater effect on the skin makes that look like it's quite a 
bit lower. The corners of the mouth shouldn't pull back too far. The 
frown creates a very small crease down and to the sides of the mouth. 
The area between the mouth corners and that crease bulges.  

For this shape, I will start with my working_file_smile.mb file, as this will have a 
cluster already made that I can re-use or modify to suit this shape easily. 
When done, Export the shape as Frown.mb 
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2.10 SNEER 
This is not the same as the Upper Lip Up position. It scrunches the nose up. It gets 
added to the Frown we just made to create a scowl, a sniff, or add to the Upper Lip 
Up shape for more reality. 
This shape affects the base and sides of the nose, because the muscle that is used in 
this expression pulls up vertically. These means that the nose and cheeks are pulled 
up, while at the same time the action of this muscle pulls the middle of the forehead 
down, and some of the skin on top of the nose gets pulled down too. The nose is often 
scrunched, so add some scrunch for extra impact. 

The width of the nose and mouth are the same as in the default shape, but the base of 
the nose is pulled up. Make sure that the nostrils remain anchored in place, but their 
flares angle up. There is some creasing at the same place as the smile crease. It's 
important that you use the same crease, because if you don't, it will cause a rollover of 
points, and it will be very noticeable (noticeably wrong) to the viewer.  

To make this shape, I made two clusters, one for the snout and one for the forehead, 
and I also pulled some points on tope of the nose/brow region to create some small 
ridges. 

When you export the shape, call it Sneer. 
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2.11 FURTHER SHAPES 
The next couple of weights can be made with existing bones.  

MOUTH MOVE LEFT/RIGHT 
This is actually two shapes, left and right. For asymmetrical shapes, the way they get 
split in two from the symmetrical shape does not look very effective, as it seems to 
paralyse one side. With this left-to-right motion available, combines with our 
asymmetrical shapes, a sideways smile does not have to be frozen on one side - it can 
actually move the whole mouth over to the side.  

Mouth Left 

1. Open Bernard_facial_model. 
2. This shape looks like the mouth has twisted across to the left side. Jason Osipa 

recommended that you make a bone to place in the jaw to do this, which is 
great, but I was lazy and decided to modify a cluster that I already had in place 
(narrow) and use that. All that was required was a relocation of the pivot point 
on the cluster to a position further back along the jaw, and the inclusion of a 
few more points in the cluster's influence. 

3. Rotate the cluster in the Y to twist it off to the side. 
4. Name the Duplicated head LMouth, and name the Exported shape 

shape_LMouth.mb 
5. If you want to, you can rename the Narrow cluster to cluster_mouth_left_right 

and then resave the Bernard_facial_model.mb file to 
Bernard_facial_model_2.mb.  
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Mouth Right 
This is the same as the Mouth Left shape, but is twisted towards the right side of the 
face. 
Name the duplicated head RMouth, and name the Exported shape shape_RMouth.mb 

 

  

2.12 JAW LEFT/RIGHT AND JAW FORWARD, AND THE DERIVED 
LOWER TEETH SHAPES 
These shapes can be created by transforming the Jaw_JNT. Because these shapes are 
derived from jaw transformation, the teeth will have to move with the jaw. So you 
will need to create the derived teeth shapes at the same time. When you set up your 
facial controls in another tute, you will form a connection between these face shapes 
and their associated teeth shapes so that the teeth always move in unison with the jaw.  

A few notes about the teeth: 

Take note that this is for the LOWER teeth. The upper teeth remain parented to the 
head joint - they are not animated so do not require blend shapes. Creating the teeth 
shapes was a little harder than I thought, and the work around was very tricky and the 
problems I had were not mentioned in Jason Osipa's book. so this part of the process 
was trial and error. I found that you can't get blend shapes to work just by parenting 
the teeth to the jaw bone and then duplicating the teeth from this new rotation. Maya® 
doesn't see the rotated teeth as being changed from the unrotated teeth. I am assuming 
this is because the shape hasn't actually been deformed by anything to get itself into 
the rotate position - it has simply followed its parent. So to get this to happen, you 
need something to deform it. I tried a couple of methods. In method 1, I selected all of 
the vertices of the teeth in componenet mode and rotated them. I went back into object 
mode and duplicated them. That worked, but the pivot point was always smack bang 
in the middle of the teeth, and I needed the rotation to operate from the back section 
of the teeth. While I could re-locate the pivot point, problems occured for the 
subsequent shapes because every time I selected the vertices the pivot point would be 
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returned to its default location and I could not accurately reposition the pivot to the 
same place each time.  

In method 2, I rigid-bound the teeth to the jaw bone. I liked this method better. The 
tongue shapes were made by rotating the jaw, but because the teeth were technically 
being deformed by Skin rather than just rotating with a parent, the resulting Blend 
Shapes worked fine. I used rigid binding rather than smooth because they don't need 
to flex, and I only needed them to be weighted to the one bone. I have the detailed 
instructions below. With this set up, you can use Blend Shape to open the teeth 
without rotating the Jaw_JNT. However, if you need to, you can use the jaw joint to 
rotate the jaw and open the mouth and the teeth still follow because of the binding.  

There are four teeth shapes to make:  

• Teeth_Open (generated from Jaw_Open) 
• Teeth_Fwd (generated from Jaw_Fwd) 
• LTeeth (generated from LJaw) 
• RTeeth (generated from RJaw)  

Teeth_Open and Jaw_Open shapes: 

1. Unparent the teeth from the Jaw_JNT. (When you have finished all these 
shapes, you can parent the lower teeth to the geometry (Bernard) node of the 
rig)  

2. Select the Jaw_JNT, then shift and select the bottom teeth.  
3. Choose Skin>Bind Skin>Rigid bind and open the options. Make sure that 

Selected Joint is active. This will ensure that the teeth only get bound to the 
Jaw_JNT 

4. Test the binding - rotate the jaw to open the mouth. The teeth should follow. 
Make sure that the teeth are fitting optimally here, so rotate a little bit if you 
need to. You should also put on a smooth node onto the head so that you get 
an accurate representation of how the teeth are fitting into the jaw. You might 
have to unlock the rotation through the Windows> General Editors> 
Channel Control. Just don't rotate too much, or you may notice movement in 
them from open to closed positions, because if you rotate the teeth too much, 
you might find that you need to counter rotate them in the closed position so 
that they do not intersect with the upper teeth.  

5. Duplicate the teeth and call them Teeth_Open. Export the selection.  
Select the head mesh, deactivate the mesh smooth, and duplicate it as the 
Jaw_Open shape. Export it.  

Teeth_Fwd and Jaw_Fwd shapes: 

1. Activate the smooth node again so that you have an accurate representation of 
how the head will appear in the final shape.  

2. Have the jaw rotated back to its zero default values (mouth closed) and jot 
down the current translation values to ensure that they are restored after you've 
made the shape.  
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3. TRANSLATE the jaw so that it is PUSHED forward - the teeth still follow 
because of the rigid binding. Go as far as you can without the teeth protruding 
through the top lip.  

4. Deactivate Smooth and duplicate the head. Name it Jaw_Fwd. Export it.  
5. Select and duplicate the teeth and name them Teeth_Fwd. Export them. 
6. Return the Jaw_JNT to it's original translation value.  

 

  

LTeeth and LJaw shapes: 

1. Activate the Rotate tool and change it to Local mode.  
2. Select the jaw and rotate it in the local Y to about -23 or so. I also gave it a 

little X rotation (-3.3). Once again, don't allow the teeth to protrude, although 
a little is OK because often you will use the shape in combination with others 
which stop the teeth protruding from occurring.  

3. Activate Mesh Smooth to check for protrusions, make changes to the rotation 
if necessary  

4. Deactivate MeshSsmooth and duplicate the head mesh. Name it LJaw. Export 
it.  

5. Select the teeth, duplicate them and name them LTeeth. Export the selection.  
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RTeeth and RJaw shapes: 

1. Now rotate the jaw to the right.  
2. Duplicate the head mesh and name it RJaw. Export it. 
3. Duplicate the teeth and name them RTeeth. Export them. 

 
A closed mouth shape is not required because it is in this shape in the default head, so 
it will become the base shape.  

If the teeth poke through a bit, don't be disturbed by it - remember all of out shapes 
are meant to be mixed, so a small amount of intersecting is OK.  

Don't forget - when you have finished these shapes, you can parent the lower teeth to 
the geometry (Bernard) node of the rig.  

  

 

 
2.13 THE TONGUE 
The tongue needs to change shape for the position it assumes for sounds like "LL" 
and "RR" and "TH" etc., where the mouth touches the roof of the mouth or touches 
the back of the teeth, or is poking out of the mouth. Variously scale and rotate the 
bones in the tongue to create the tongue shapes.  

You will need to make: 

1. tongue out (call this shape Tongue_Out) 
2. tongue up (call it Tongue_Up) 
3. tongue tip up (call it Tongue_Tip_Up) 
4. tongue Left (call it LTongue) 
5. tongue right (call it RTongue) 
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tongue up shape tongue out shape tongue right shape 

      
 

 

2.14 GETTING READY FOR BUILDING THE ASYMMETRICAL SHAPES 
When you have finished building all your shapes you should put them all together in 
one scene (include the teeth and tongues too) and name this scene Shapes_All.mb. Put 
all the shapes on the same layer, and organise them in a helpful pattern, for instance, 
put all the symmetrical shapes in a row along the top. When we have completed the 
asymmetrical shapes (below) we put the left-side derivatives underneath their source 
shapes, and the right-side derivatives underneath those. All the teeth shapes that relate 
to face shapes should also be near their counterparts for easy reference. Also, 
duplicate the default head, name it Default-head, and import it into the Shapes_All 
scene.  

When you create the Blend Shapes in the upper part of the face in tute 8_2 Blend 
Shapes in the Upper Face, you will use the same basic method to create asymmetrical 
versions of the shapes. 

 
CREATING ASYMMETRY 
This part of the shape-building process requires the use of a script written especially 
for this purpose by Jason Osipa and Harry Michalakeas. The existing tools within 
Maya® do not supply a sufficient method of creating asymmetry, so that is why we 
are using this script. It will generate another series of shapes which are essentially 
Left and Right versions of all of the shapes we have excluding the Jaw_Open, the Jaw 
Left/Right, Jaw Forward, and LMouth and RMouth. 

 297



Appendix IX 

The script is called blendTaper.v02.mel, and it is available at www.jasonosipa.com. It 
will work on all versions of Maya®. When it is downloaded from the site, it has the 
.txt file extension on it, so you can open it in the text editor and read the script. There 
are some instructions in its use on the first page of the script, so you can print this 
page out so that you can refer to it during use of the script. The instructions to install 
it are: 

1. Remove the .txt extension on the end of the filename 
2. Close Maya® if you have it running. Place the script in the Maya® Program 

folder in the Scripts>Startup Scripts folder ('m not sure that it has to go into 
Startup Scripts, because there was no specific instruction about this). 

3. Restart Maya® and open the Shapes_All scene. 
4. Select all of the head shapes, then Shift + Select the default head. 
5. Choose Deform>Create Blend Shape. 
6. Now type this instruction into the command line at the bottom of the viewport: 

source blendTaper.v02.mel; 

7. Press Enter. The RFX Blend Taper GUI will appear. 
8. Select the Default_head in the viewport and press the Select button next to the 

Base Shape field on the GUI.  

 

9. Next, select the Smile (in this example) shape in the viewport and press the 
Select button next to the Target Shape field in the GUI. 

10. Notice in the GUI there are two check boxes at the bottom - Taper X left and 
Taper X right. Activate the Taper X left check box. This will allow you to 
create a left-side Smile.  

11. In the New Shape field, enter the name for the new shape - LSmile 
12. Press the Do It button. This creates a bounding box around the part of the 

Smile shape that contains points that are different from the Base shape. Use 
the Scale tool to make this smaller or larger if you want, otherwise, just leave 
it where it is. Scaling the box down creates a situation where only the points 
contained in the bounding box are included in the tapering calculation. I had to 
use this in tute 8_2 Blend Shapes when creating asymmetry for the upper part 
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of the face. This was required because if I included all of the points in the 
taper, then you could notice that when the right eyebrow was moving for 
instance, some small amount of movement was seen in the left eye brow and 
vice-versa. By reducing the size of the bounding box then loss of the points on 
the left side of the face were included in the calculation of the taper, and 
therefore the left eyebrow did not move at all. The right eyebrow of course 
still contained all of the movement. For this character, because the eyes are so 
wide apart and there is hard bone between them, the tapering is not so 
important, and you can feasibly have a harder drop-off between the 
asymmetrical versions of the face shapes on the upper face. 

13. Press Apply. Another head shape called LSmile will appear in the viewport. 
Take a closer look at it - the smile is apparent on the left side of the face, and 
gently tapers off to the default shape on the right side of the face. That is the 
beauty of this script - that it provides this gentle taper rather than a severe cut-
off from one side of the face to the other. Maya® does not have any stock 
tools to achieve this effect. 

 

Once you have done the left side of the smile, you can go ahead and do the 
right side, making sure to activate the Taper X (right) check box in the GUI. 
Call it RSmile. Arrange the two heads below the symmetrical smile shape in 
the viewport so that it's all nice and neat. 
Now it's just a matter of creating the left and right versions of all the other 
shapes: 

LNarrow 
RNarrow 
LFrown 
RFrown 
LSneer 
RSneer 
LUprLip_Up 
RUprLip_Up 
LUprLip_Dn 
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RUprLip_Dn 
LLwrLip_Up 
RLwrLip_Up 
LLwrLip_Dn 
RLwrLip_Dn 

 

 

Now that you have made all the Blend Shapes for the lower half of the face, you can 
continue on to make the shapes for the upper face.  
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Analogue tools. As opposed to digital tools, analogue tools include tools that reside outside of 
the computer environment, which might for example include devices such as video cameras, 
rough sketches, mirrors etc.  
 
Animatic. A series of rough drawings, representing the shots or scenes of an animated 
production, digitized and processed into the form of a movie file. Often, dialogue, read from 
the production’s script, is included in the file. An animatic is often prepared from the 
storyboards. Storyboards and animatics are examples of pre-viz material. 
 
Animation preferences. Settings for a 3D animation scene’s speed, scene length etc. 
 
Animation Preview/Playblast. These commands in 3DS Max® and Maya® allow the animator 
to generate a time-accurate playback of their scene, which is displayed in a separate window. 
If the Play button is used instead, or the Scrub tool used, there is no guarantee that the 
playback will occur at the frames-per-second rate that has been set in the Animation 
Preferences. For the animator to make an accurate assessment of the timing of their 
animation, the ability to view the animation at the correct speed is crucial. 
 
Arc Rotate/Tumble tool. Allows the user to adjust the view through a viewport by 
manipulating the position of that viewport’s camera.  
 
Auto Key. An animation mode, which, while active, sets key-frames for any adjustments made 
to a selected object’s position, rotation, scale or other animatable properties.  
 
Blend Shapes. See Morph Targets. 
 
Breakdown key. These are additional keys created between extreme keys, which are used to 
guide the interpolation that occurs between them. This is necessary on some occasions to 
force the interpolation to achieve the motion desired. An example of this is the forcing of arcs 
of motion on the arm movements of characters operating under an IK system. 
 
Cartoony. As opposed to realistic types of motion, cartoony motion is more exaggerated in its 
style. Characters animated in this manner may exhibit visible amounts of Stretch and Squash 
in their movements, and act in an exaggerated, theatrical manner. 
 
Channels. A term used in Maya® to describe a panel that lists a selected object’s animatable 
attributes. These attributes may be edited and key-frames set via the individual channels in 
this panel. 
 
Create menu. May be named differently in some 3D packages, this menu provides the means 
to create an array of objects in the 3D space. For instance, the menu allows the automatic 
creation of polygon or NURBS boxes, spheres, pyramids etc. The parameters of these objects 
can be defined at creation time or edited afterwards. 
 
Feature. Animated and live-action productions destined for theatre release. Their running 
time must be at least forty minutes.   
 
Floaty/floatiness. This issue is of particular importance to 3D animators, where movement of 
characters may often appear somewhat weightless. Animators must address this tendency, 
which can usually be resolved by paying careful attention to the application of the animation 
principles in their work. In particular, Anticipation, Follow-through, and Timing principles 
affect the appearance of weight. 
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Freeze/Unfreeze. Freezing an object makes it unselectable. This is often helpful in situations 
where a number of objects may be cluttering the view and making it difficult to select the 
desired object. By freezing objects, the objects remain in view—perhaps ‘greyed-out’—but 
they do not get in the way when trying to select surrounding objects.  
 
Function curves. These are a graphical representation of the motion of an object in the 3D 
scene space. It usually appears as a series of curved lines, one for each of the three axes (X, Y 
& Z), punctuated by markers indicating the frame numbers of key-frames that occur during 
that motion. By changing the shape of the curve, the motion of the animated object is altered. 
In this way, the function curve editors available in 3D software packages allow the animator 
to view and edit the animation.  
 
Curve editor/graph editor. These are the windows that display the function curves of an 
animated object. Different packages may label them differently. They are one of the primary 
means of editing an object’s animation. 
 
Forward Kinematics (FK). The term ‘kinematics’ describes the animation of hierarchical 
chains of objects. In a character’s skeletal rig, the linked bones form such a hierarchical chain. 
With FK, you manipulate the top of the hierarchy to animate the entire chain. For example, by 
rotating the shoulder joint, the joints of the forearm and hand rotate with it. 
 
Full animation. See limited animation. 
 
Hide/Unhide. Hiding an object makes the object invisible in the viewport. It does not delete it 
from the scene. Hidden objects can be unhidden to make them visible again. 
 
High-end. Refers to the sophisticated software, hardware and other equipment that is used by 
industry professionals and other discerning clients. 
 
In-betweens. In 2D animation, in-betweens refer to the drawings that represent the animated 
motion that occurs between the extreme key-frames. Constructing these drawings is the job of 
the in-betweener. In 3D animation, in-betweens are created automatically by the animation 
software, and this process is called interpolation. Occasionally, the animator may need to 
provide additional breakdown poses between the key-frames, in order to guide or manipulate 
the interpolation process to achieve the desired movement during interpolation. Editing the 
function curves is an additional method of controlling the interpolation. 
 
Interpolation. See in-betweens. 
 
Inverse kinematics (IK). The term kinematics describes the animation of hierarchical chains of 
objects. In a character’s skeletal rig, the linked bones form such a hierarchical chain. With IK, 
you manipulate an object at the bottom of the hierarchy to animate the entire chain. For 
example, by moving the hand of a 3D character, the forearm and upper arm move also. This 
motion is somewhat opposite the type of movement afforded by FK, where joint at the top of 
the chain is manipulated to move the arm. 
 
Jiggle/Flex. These are utilities in 3DS Max® and Maya® which apply animation 
automatically to selected areas of mesh so that they jiggle when the surrounding mesh is 
moved. They are often used to generate Follow-through and Secondary Action on appendages 
such as hair, tails, and clothing.   
 
Key-frame markers. These are markers in the timeline of the animation software that indicates 
the frames at which a key-frame has been set.  
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Layers. These are a display tool that allows objects to be placed into discrete groups. This is 
useful to quickly hide or unhide a number of objects at once, or to perform other similar 
functions on multiple objects.  
 
Limited animation. This is a 2D animation term, and refers to a style of animation most often 
used in animated television productions, which demand quicker and cheaper production 
methods than that used in animated feature films. Feature film animation is sometimes called 
‘full animation’, and it usually makes full use of all the animation principles, and creates a 
drawing for at least every two frames – often one drawing per frame. This method of 
animating on ‘ones’, or ‘twos’ is a time-consuming process, so television animation 
productions will endeavour to cut down on the numbers of drawings used two three, four, or 
sometimes even five drawings per second of animation. The resulting animation is often jerky 
in comparison to full animation. Another strategy utilised in the production of limited 
animation is the method of splitting a character’s body up into ‘layers’. For example, a 
character’s head may be on a separate layer to the body, so that during times where the 
character only needs to move its head, the body can be represented by one drawing, which 
remains still. The head, on a separate drawing, is animated and its drawings placed over the 
top of the one body drawing. 
 
Line of action. This is an imaginary line that animators sketch in or visualize when creating 
key poses for the character that they are animating. This line represents the overall energy and 
direction of the pose, and runs through the arms, legs, head and body of the character. A 
strong and dynamic line of action is the backbone of strong and dynamic character poses.  
 
Line of balance. Similar to line of action, the line of balance is an imaginary line running 
through an animated character’s body that indicates the centre of gravity of a pose. The 
animator needs to ensure that the character’s pose (and therefore its weight) is evenly 
distributed either side of this line. Poses that are out of balance are weak, which in 3D 
animation can contribute to floaty motion. 
 
Line-test/pencil-test. In 2D animation, the animator may test the key poses they have 
constructed by either scanning or photographing their drawings and playing them back as a 
timed sequence. This can be done with a digital camera and line-testing computer software, 
or, as in the early days of animation, taking multiple photos of the drawings with motion 
picture film. 
 
Lip-sync. Short for Lip Synchronization, lip-sync is the process of animating a character’s 
mouth to a dialogue track. In 3D, lip-sync is often generated by the use of Morphing tools 
such as 3DS Max®’s Morph Targets or Maya®’s Blend Shapes. 
 
Manipulators. These come in various forms and under various names across the varieties of 
3D software. However, they have in common the idea that the tool will allow the user to 
manipulate an object’s attributes directly in the viewport by way of an icon that is visible in 
the viewport. Otherwise, the animator may change the attributes by other means, such as 
Maya®’s Channels panel. 
 
Mesh. In 3D software, the surfaces of objects are constructed of polygon meshes. Even 
NURBS surfaces are essentially sophisticated polygon meshes. 3D characters’ meshes are 
often made up of thousands of polygons, to ensure that their surface appears smooth. 
Computer games characters are usually constructed of less dense mesh, to support 
interactivity and ‘real-time’ playback.  
 
Minimise/Maximise toggle. This tool or keyboard shortcut allows the user to toggle between a 
maximized view of the currently-active viewport (where that viewport fills the entire window 
space and the other Viewports are hidden) and a minimised view (where all additional 
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viewports are visible). The ability to maximise a Viewport is helpful to allow the user to see 
areas of interest clearly. 
 
Modifiers/Deformers. These 3D software tools allow an object’s shape to be modified in 
various ways. For instance, 3DS Max®’s Stretch modifier can be assigned to an object to 
allow it to be squashed down and stretched up. There are many other modifiers included in 
the program to deform the shape of an object’s mesh. Most of these have animatable 
parameters, so that the amount of deformation taking place can be key-framed. Deformers 
may also be used to assist in the modelling process. 
 
Morph targets/Blend shapes. Most 3D software includes a system that allows the shape of an 
object’s mesh to be morphed from one shape to another. This is a primary method of creating 
lip-sync.   
 
Motion capture/mo-cap. This is a sophisticated system to capture the movements of an actor 
to transfer to the movements of a 3D character. This requires the actor to wear a special 
motion capture suit, which has a number of sensors fitted to it. The movement of the sensors 
is detected by cameras situated around the motion capture stage, which send this information 
to the connected motion capture software and hardware. The motion capture date can then be 
applied to a suitable 3D character rig.  
 
Move tool. This tool allows the user to manipulate an object’s position in 3D space. It is 
sometimes called a ‘Translate’ tool. 
 
Moving holds. During the times where a 2D or 3D character’s pose is static – for instance 
when another character in the same shot is talking – the character’s pose is ‘held’ for the 
required number of frames before it needs to start moving again. Generally, it is desirable to 
introduce small movements to the held character to keep it looking alive. This seems to be 
especially important in 3D animation. These small movements might include eye-blinks, long 
Slow-outs/slow-ins or, if time permits, Secondary Animation.  
 
NURBS. Non-Uniform Rational B-Splines. This is a CG modelling technique for interactively 
modelling 3D curves and surfaces. In the early days of 3D software, it was of particular use 
for modelling organic forms, as it generated a smoothness that was difficult to achieve using 
the alternative modelling method—polygons.  However the forms of polygon modelling 
available in recent 3D software packages allow for the creation of smooth forms. 
 
Outliner. In Maya®, this window lists the names of all the objects in a scene. Icons beside 
each name in the list indicate what type of object it is.  
 
Pan. This is a navigation tool which simulates a live-action camera pan. It moves a viewport’s 
virtual camera up, down, left and right parallel to the viewport plane.  
 
Pencil test. See Line test 
 
Playblast. See Animation Preview. 
 
Play button. This button usually resides near to the scene’s timeline, and when pressed, plays 
the scene’s animation back directly in the viewport. However, the animation that is displayed 
may not play back at the desired frame rate, so for more accurate playback, the user may 
generate a Playblast or Animation preview. 
 
Plussing/plussed. This is a term used by some in the CG animation industry to indicate the 
process of refining and enhancing animation. The aim of plussing is to make the animation as 
interesting and as high-quality as possible. It is a continual process that occurs after the initial 
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‘roughing in’ of the animation occurring in that shot. The addition of Secondary Animation to 
a character is one way of plussing the animation. 
 
pre-viz. Short for Pre-Visualisation, pre-viz describes the various processes and methods used 
to prepare and visualize the animation (or live-action) to be created. In recent times a number 
of dedicated pre-viz software programs software have been released to assist in the pre-viz 
process. Many of these packages offer the means to perform basic animation of stock 
characters around quickly-constructed sets, and include the ability to animate cameras to 
simulate the camera movements planned for the animation. This allows the pre-production 
team to easily plan the staging, animation, camera moves, timing of shots etc before 
animation begins. In more basic forms, pre-viz can include the use of storyboards and 
thumbnail sketches. These can easily be scanned in and assembled into an animatic.   
 
Proprietary software. This is non-commercial software (3D or otherwise) that is created in-
house; most usually in the large production studios such as Pixar, Dreamworks, ILM etc. 
which have the resources to develop and maintain it. Proprietary software provides a number 
of advantages. For instance it can provide tools and techniques that are not available in off-
the-shelf software, which may give a studio an edge over its competitors. Also, because it can 
be supported entirely in-house, the studio is not reliant on the support of a software 
manufacturer, or bound by licensing and upgrade contracts.  
 

Rigging. In 3D computer animation, the movements of a character are afforded by use of a 
system of hierarchical chains of bones and additional controls. This system constitutes a 
character’s rigging.  
 
Rotate tool. This tool allows objects to be rotated in 3D space. It is an animatable tool. 
 
Rotoscoping. This animation method utilises live-action footage as a source of reference for 
the animation. In its extreme form, an animator may copy the movements and timing seen in 
the live-action reference exactly. It can be performed in 2D-animation by tracing a drawing 
directly over the projected live-action footage. In 3D, the footage can be imported into the 
animation software where it can be displayed in the Viewports. The animator may then match 
the poses and timing of their 3D character to the poses and timings of the footage.  
 
Scale tool. This tool allows objects to be scaled in 3D space. It is an animatable tool. 
 
Showreel. Showreels display an animators best work in the form of a short video or DVD. 
They are usually required when applying for positions in the animation industry.   
 
Scrub. This refers to the action of dragging the timeline’s marker forwards and/or backwards 
to view the animation in a scene. See also timeline. 
 
Select filter. Available in Maya®, this filter, when activated, allows chosen categories of 
objects to be unselectable. This is helpful, in a similar way to the Freeze option, to stop 
nearby objects from being selected when working in a cluttered scene.  
 
Select tool. This tool is used to make an object in 3D space active, which then reveals its 
properties and parameters in the applicable panels and windows, such as Maya®’s channels. 
 
Set key. This tool allows the animator to set keys manually on objects, as opposed to Auto 
Key, which automatically generates key-frames whenever a change to an object’s attributes is 
made. To set a key using Set Key, a change is made and then the Set Key button is pressed. 
Depending on the software, and the settings chosen, setting keys this way may set keys on all 
animatable attributes on an object, not just the attributes that were changed.  
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SIGGRAPH. Stands for ‘Special Interest Group in Computer Graphics’. This is a large 
international body, based in the United States, whose interests are to support and advance the 
computer graphics industry. Their annual conference is attended by tens of thousands of 
computer professionals.  
 
Skin pose. This refers to the position of a mesh when the mesh, or skin, was attached to the 
rigging. Typically, the skin pose of a character has the character standing with legs apart and 
arms out straight and to the sides of the body. This is sometimes called the ‘T’ pose or ‘Da 
Vinci’ pose. The ability to return to the skin pose at any time is helpful to rectify problems in 
the mesh or rigging that may occur during the animation process.  
 
Stop-frame animation. See Stop-motion animation. 
 
Stop-motion animation. Sometimes known as stop-frame animation, this method of animation 
is used in the animation of clay puppets, cut-outs, and other ‘under-the-camera’ styles of 
animation. It requires the animator to animate using the Straight-ahead technique (as opposed 
to Pose-to-Pose) whereby each frame of animation is performed sequentially. The character or 
object is moved, photographed, moved, photographed, frame-by-frame until the shot is 
completed.  
 
Storyboards. This pre-viz tool was developed by the Disney studio, where drawings depicting 
the action to take place in each shot were assembled sequentially on boards, which could be 
wheeled around from room to room. In its modern form, story boards are often drawn with 
two or more panels of action on an A4 page and then assembled sequentially in a binder. Each 
panel illustrates the staging of each shot, including information about camera moves, cuts, 
and may also include the dialogue spoken in each shot. 
 
Tangents. These are a component of function curves. The tangent of a function curve affects 
the interpolated values between the keys. Most 3D software provides the user with a number 
of different types of tangents, which affect the interpolation in different ways. For example, 
some tangents automatically apply some Slow-in/Slow-out to the interpolation, while others 
are completely linear, with no slowing of the interpolation around the key frames.  Other 
tangents supply the user with tangent ‘handles’ which behave much like the Bezier handles 
used on vector paths in illustration software. Moving these handles affects the shape of the 
function curves, and therefore affects the behaviour of the interpolation. 
 
Trajectory/Motion trail. The trajectory tool in 3DS Max® and Motion Trail in Maya® have 
similar counterparts in other 3D packages. This tool displays the path of motion that an object 
has taken through space, by leaving a curve as a trail through that space. This helps the 
animator to check if an object is moving through a desired arc-like path, and in some 
packages the trajectory can be edited directly in the viewport to edit that motion path.  
 
Thumbnails. These are small, rough drawings sketched by the animator or other animation 
personnel such as the storyboard artist. These drawings are often used to communicate ideas 
visually, and to sketch out ideas for the staging and posing of shots. By sketching out 
thumbnails of the key poses of a shot, the animator can test out the poses, reflect on them, and 
edit the poses if necessary.  The thumbnails then act as a guide for the animator to follow 
when drawing the key poses (2D animation) or when posing a 3D character. In that sense, it 
can speed up the animation process by minimizing re-dos of poses and animation that do not 
seem to be working.  
 
Timeline. This is a time ruler that is usually positioned horizontally along the bottom of the 
3D interface, below the Viewports. Markings on the ruler indicate time in frames per second. 
When key-frames are set, a marker appears on this ruler, and these markings can be 
repositioned to relocate key-frames to new locations in time.  The length of time displayed on 
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the ruler can be adjusted by the user. The animation can be played back interactively by 
dragging or ‘scrubbing’ the timeline’s frame marker.  
 
Timeline marker. This marks the currently-active frame in the scene. Any frame in the scene 
can be viewed by relocating the marker to that frame. By dragging the marker through a series 
of frames, the animation that occurs throughout those frames can be viewed in sequence, 
although not in real-time. 
 
Tweaking. Similar to plussing, the tweaking process describes the methods used by the 3D 
animator to improve the quality of the roughed-out animation of a shot. Adjustments to poses 
and timing and interpolation are made until the animation has reached a sufficient level of 
quality. 
 
Viewports. These are the views afforded through the virtual cameras provided in 3D software. 
They act as windows into the 3D space, through which the user can interact with that space.  
By default, most software packages supply each new scene with a top, front, and side-facing 
camera, with an additional perspective view. Through the perspective camera’s viewport, the 
animator may change the viewpoint of the scene by manipulating the position of the camera. 
The perspective viewport also calculates and displays the perspective of a scene, whereas the 
side, top and front cameras are orthogonal views, which do not calculate perspective. 
Additional Viewports can be created by creating further cameras to view the scene through, or 
by choosing other default cameras such as a back view and bottom view. 
 
Viewport coordinates/Coordinates system. The coordinates system affects the orientation of 
transformations (Move, Rotate, Scale) in 3D space. There are generally a number of 
coordinates systems to choose from in a 3D package, and the animator chooses a system 
according to the type of transform control they require at any given time.  For example, when 
rotating a bone, an animator may choose Local coordinates to orient the pivot point of that 
rotation (as expressed in the three axes of x, y, and z) along the length of the bone rather than 
orient it to the 3D space itself. That allows more intuitive and accurate control of the rotation 
of the bone, and also generates a more intuitive function curve. 
 
Viewport menus. These are menus that are available in each of a scene’s viewports, and 
include commands to control the display settings of that viewport. 
 
Visimes. This is an alternative lip-sync method for 3D animators devised by Jason Osipa of 
the United States in his book ‘Stop staring: Facial animation done right’ (see Bibliography). 
Rather than create many different facial morph targets based on the phoneme system, the 
visimes system proposes a method of generating the necessary lip-sync mouth shapes from a 
basic set of shapes. 
  
Wireframe. This view mode is available to the 3D user to enable them to see the mesh 
construction of a 3D object. 
 
Zoom. This navigation tool allows the user to get a closer or longer view of parts of a scene 
by dragging the tool up or down in the viewport. It adjusts the magnification of the view. 
 
 
 

 307



Glossary 

 308



References 

 

REFERENCES 
 
Books: 
 
Bendazzi, G. 1994, Cartoons: One hundred years of cinema animation, John Libbey, 
London. 
 
Clark, K. 2002, Inspired 3D character animation, Premier Press, Cincinnati. 
Denscombe, M. 2003, The good research guide for small-scale research projects, Open 
University Press, Buckingham. 
 
Cooke, N.J. 2000, ‘Knowledge Elicitation’, in Handbook of applied cognition, ed. F.T. 
Durso, Wiley, Chichester. 
 
Ericsson, K.A. & Simon, H.A. 1993, Protocol analysis: Verbal reports as data, MIT 
Press, Cambridge, Massachusetts. 
 
Furniss, M. 1998, Art in motion: Animation aesthetics, John Libbey & Company, Sydney. 
 
Graft, L., Dwelly, B., Riesberg, D. & Mogk, C. 2002, Learning Maya®: Character 
rigging and animation, Alias|Wavefront Education, Toronto. 
 
Green, C. & Gilhooly, E. 1996a, ‘Protocol analysis: Practical implementation’, in 
Handbook of qualitative research methods for psychology and the social sciences, ed. 
J.T.E. Richardson, BPS Books, Leicester.  
 
Green, C. & Gilhooly, E. 1996b, ‘Protocol analysis: Theoretical background’, in 
Handbook of qualitative research methods for psychology and the social sciences, ed. 
J.T.E. Richardson, BPS Books, Leicester.  
 
Harris, E. 2003, How to get a job in computer animation, EdHarris.com Inc., Raleigh, 
North Carolina. 
 
Jarvie, I. 1998, ‘Free trade as cultural threat: American film and TV exports in the post-
war period’, in Hollywood and Europe: Economics, culture and national identity 1945 – 
1995, eds G. Nowell-Smith, & S. Ricci, BFI Publishing, London. 
 
Kerlow, I. 2003, The Art of 3D computer animation and effects, John Wiley & Sons, 
Hoboken New Jersey.  
 
Maestri, G. 2002, [Digital] character animation 2, New Riders, Indianapolis. 
 
Maltin, L. 1980, Of mice and magic: A history of American animated cartoons, McGraw-
Hill, New York. 
 
Pidgeon, N. 1996, ‘Grounded theory: Theoretical background’, in Handbook of 
qualitative research methods for psychology and the social sciences, ed. J.T.E. 
Richardson, British Psychological Society, Leicester. 

 
Riddell, D. & Britt, A. 2002, Visual quickStart guide: Maya®, Peachpitt Press, Berkeley.  
 
Roberts, S. 2004, Character animation in 3D, Focal Press, Oxford.  
 

 309



References 

Schickel, R. 1997, The Disney version, Elephant paperbacks, Chicago. 
 
Stevenson, J.C. & McKavanagh, C. 1994, ‘Development of student expertise in TAFE 
colleges’, in Cognition at work: The development of vocational expertise, ed. J. 
Stevenson, National Centre for Vocational Education Research, Adelaide.  
 
Thomas, F. & Johnston, O. 1981, The illusion of life, Abbeville Press, Inc., New York. 
 
Williams, R. 2002, The animator's survival Kit: A manual of methods, principles, and 
formulas for classical, computer, games, stop motion, and internet animators, Faber & 
Faber, London.  
 
Wisker, G. 2001, The postgraduate research handbook, Palgrave, Hampshire. 
 
 
CD-ROMS, DVDs 
 
Character animation 3: Animating your first scene with Cameron Hood n.d., DVD-ROM, 
The Gnomon Workshop Inc., Hollywood. 
  
The Incredibles: Bonus features 2005, DVD-ROM, Disney/Pixar, USA. 
 
The lord of the rings: The two towers (motion picture appendices disc 3) 2002, New Line 
Productions Inc, USA. 
 
Journal articles 
Cumbie-Jones, C. 1997, ‘Computer animation and theatre of the absurd: Some thoughts’, 
ACM SIGGRAPH Computer Graphics journal, vol. 31, no. 2, pp. 12-13. 
 
Custers, E., Boshuizen, H., & Schmidt, H. 1998, ‘The role of illness scripts in the 
development of medical diagnostic expertise: Results from an interview study’, Cognition 
and Instruction, vol. 16, no. 4, pp.367-398. 

 
Robertson, B. 2005, ‘Inside The Incredibles’, 3D World, no.60, pp. 26-33. 
 
 
Unpublished material: 
Bradbury, K. & Nalder, G. 2002, Research proposal for ARC linkage grant, in possession 
of authors, Brisbane.  
 
Bradbury, K. 2006, ARC draft report, in possession of author, Brisbane.  
 
Kroyer, B. 2002, Animation masterclass, speaking at Australian Effects and Animation 
Festival, Sydney, Feb. 26.  
 
Logue, M. 2005, The lion, the witch, and the wardrobe, speaking at Australian Effects 
and Animation Festival, Sydney, Dec. 7.  
 

 
Web sites: 
 
Alexander, G. 2004, Gene Deitch, Academic Film Archive, viewed 7 Feb 2006, 
<http://www.afana.org/deitch.htm>. 
 

 310



References 

Beck, J. 2001, Animated feature films, Jerry Beck’s Cartoon Research, viewed 22 August 
2002, <http://www.cartoonresearch.com/movies.html>. 
 
Bynum, A. 2005, BAFTA award for ‘Jakers!’, Animation Insider, viewed 4 January 2006, 
<http://www.animationinsider.net/article.php?articleID=922>.  
 
Comet, M. 1999, Character animation: Principles and practice, Comet Cartoons, viewed 
16 March 2004, <http://www.comet-cartoons.com/toons/3ddocs/charanim/>.  
 
Deitch, G. 2001, Animation: What the heck is it?, Animation World Network, viewed 14 
April 2002, <http://genedeitch.awn.com/index.php3?ltype=chapter&chapter=4>. 
 
Deitch, G. 2002, The mighty principles of animation, Animation World Network, viewed 
30 January 2006, 
<http://mag.awn.com/index.php?ltype=search&sval=deitch&article_no=1571>. 
 
Huelsman, E. 1999, CGI’s hits and misses of 1998, Animation World Network, viewed 
14 June 2002, <http://www.awn.com/mag/issue3.10/3.10pages/huelsmancgi.html>. 
 
Gannaway, I. R.  2001, Down and out in toon town: The status of animation  
jobs in the United States, Animation World Network, viewed 14 June 2002, 
<http://www.awn.com/mag/issue5.10/5.10pages/gannawayjobs.php3>. 
 
Grimm, N. 2005, Disney cans Australian animation operation, ABC Online, viewed 4 
January 2006, <http://www.abc.net.au/news/newsitems/200507/s1423134.htm>. 
 
Jensen, J. & Daly, S. 2001, High toon, Entertainment Weekly, viewed 31 January 2006, 
<http://www.ew.com/ew/report/0,6115,256017_7_0_,00.html>.   
 
Jürgens, J. 1997, Computer animation 101: A guide for the computer illiterate hand-
animator, Animation World Network, viewed 31 January 2006, 
<http://www.awn.com/mag/issue2.5/2.5pages/2.5jurgensani.html>. 

 
Lango, K. 2005, Video tutorial service video #009: Timing, part 5, Keith Lango, viewed 
26 January 2006, <http://www.keithlango.com/>. 
 
Lasseter, J. 1987, Principles of traditional animation applied to 3D computer animation, 
SIGGRAPH, viewed 30 January 2006, 
<http://www.siggraph.org/education/materials/HyperGraph/animation/character_animatio
n/principles/prin_trad_anim.htm>.  
 
Lasseter, J. 1999, Tricks to animating characters with a computer, SIGGRAPH, viewed 
25 January 2006, 
<http://www.siggraph.org/education/materials/HyperGraph/animation/character_animatio
n/principles/lasseter_s94.htm>. 

 
Murdock, K. 2006, Product Reviews: 3DS Max® 7, GameDev.net, viewed 3 February 
2006, <http://www.gamedev.net/features/reviews/productreview.asp?productid=456>. 

 
Ross, J. 2001, John Lasseter, Guardian Unlimited, viewed 24 May 2003, 
<http://film.guardian.co.uk/lff2001/news/0,1555,604658,00.html>. 
 
Tracy, J. 2001, Top 10 animated movies of all time, Digital Media FX, viewed 22 August 
2002, <http://www.digitalmediafx.com/specialreports/animatedfilms.html>. 
 

 311



References 

 
Web sites (no author): 

 
Animationmentor.com 2006, Animationmentor.com catalogue 2005-2006, 
Animationmentor.com, Berkeley, viewed February 19 2006, 
<http://www.animationmentor.com/index.cfm>. 
 
Animation World Network 2006a, Former Dreamworks artist Ittina strives to bring high-
quality animation to India, Animation World Network, Hollywood, viewed 29 January 
2006, <http://news.awn.com/index.php?ltype=top&newsitem_no=15813>. 
 
Animation World Network 2006b, New survey finds positive signs for 3-D future, 
Animation World Network, Hollywood, viewed 4 January 2006, 
<http://news.awn.com/index.php?ltype=top&newsitem_no=15670>.  
 
Australian Research Council 2003, Successful 2003 linkage projects and linkage APAI 
only grants by institution, Australian Research Council, Canberra, viewed 7 July 2003, 
<http://www.arc.gov.au/pdf/2003_LP_Org.pdf> (p.72). 

 
Digital Labourer’s Federation n.d., TV/film industry software/computer survey results 
2000-2002,Digital Labourer’s Federation, viewed 7 July 2003, 
<http://www.dlf.org.au/survey_others.php>. 

 
Digital Domain 2005, Careers: What we are always looking for, Digital Domain, Venice 
California, viewed 3 February 2006, <http://www.digitaldomain.com>.  

 
Entara Ltd 2006, Jakers! The adventures of Piggly Winks, Entara Ltd, London, viewed 4 
January 2006, <http://www.entaraltd.com/jakers_overview_intro.php>.  

 
The Gnomon Workshop n.d., Cameron Hood, The Gnomon Workshop Inc., Hollywood, 
viewed 7 February 2006, <http://www.thegnomonworkshop.com/gallery/hood.html>. 

 
Internet Movie Database 2006a, Academy awards, USA: 1943, Internet Movie Database 
Inc., United States, viewed 3 February 2006, 
<http://www.imdb.com/Sections/Years/1942/academy-awards>.  
 
Internet Movie Database 2006b, Awards for South Park, Internet Movie Database Inc., 
United States, viewed 29 January 2006,  
<http://animatedtv.about.com/gi/dynamic/offsite.htm?site=http://us.imdb.com/Tawards%
3F0121955>. 
 
Internet Movie Database 2006c, Gene Deitch, Internet Movie Database Inc., United 
States, viewed 7 February 2006, <http://www.imdb.com/name/nm0215126/>. 
 
Mainframe Entertainment Inc. News 2006, Awards, Mainframe Entertainment Inc., 
Vancouver, viewed 31 January 2006, <http://www.mainframe.ca/>.  

 
Pixar 2005a, Frequently asked questions: Human resources information, Pixar, 
Emeryville, United States, viewed 10 June 2002, 
<http://www.pixar.com/companyinfo/jobs/faq.html#02>. 
 
Pixar 2005b, Meet the execs, Pixar, Emeryville, United States, viewed 7 February 2006, < 
http://www.pixar.com/companyinfo/aboutus/mte.html>. 
 

 312



References 

Rhythm & Hues 2002, Job opportunities  for animators, Rhythm & Hues, Los Angeles, 
viewed 10 June 2002, 
<http://www.rhythm.com/inside_randh/opportunities_animators.shtml>. 
 
 
The Age 2004, At Shrek and call, Fairfax Digital, Melbourne, viewed 29 January 2006, 
<http://www.theage.com.au/articles/2004/06/16/1087244974187.html>. 
 
Standing Committee on Communications, Information Technology and the Arts 2004, 
From reel to unreel: Future opportunities for Australia’s film, animation, special effects 
and electronic games industries, Parliament of Australia House of Representatives, 
Canberra, viewed 19 February 2006, 
<http://www.aph.gov.au/house/committee/cita/film/index.htm>.  
 
Turbo Squid 2006, Clothfx, Turbo Squid Inc., New Orleans, viewed 27 January 2006, 
<http://www.turbosquid.com/FullPreview/Index.cfm/ID/208091>. 

 313



References 

 314



Bibliography 

 

BIBLIOGRAPHY 
 
Books 
 
Ablan, D. 2003, Digital cinematography and directing, New Riders, Indianapolis. 
 
Alias|Wavefront 2001, Instant Maya® version 4, Alias|Wavefront, Toronto.  
 
Anderson, J. & Poole, M. 1998, Assignment and thesis writing, John Wiley & Sons 
Australia Ltd, Milton. 
 
Bell, J. 2004, 3DS Max® 6 killer tips, New Riders, Berkeley. 

 
Beven, F. & Duggan, L. 1996, ‘A conceptualisation of generic skills and context-
dependent knowledge and a methodology for examining practice’, in Learning in the 
workplace: An initial examination of critical aspects of small business in the tourism and 
hospitality industry, ed. J. Stevenson, Centre for Skill Formation Research and 
Development, Brisbane. 
 
Chipman, S.E., Schraagen, J.M. & Shalin, V.L. 2000, ‘Introduction to cognitive task 
analysis’, in Cognitive task analysis, eds J.M. Schraagen, S.F. Chipman & V.L. Shalin, 
Lawrence Erlbaum, Malwah, New Jersey. 
 
Choi, J. 2002, Maya® character animation, Sybex, Alameda. 
 
Cholodenko, A. 1991, The illusion of life: Essays on animation, Power Publications, 
Sydney.  

 
Creswell, J.W. 1994, Research design: Qualitative and quantitative approaches, Sage 
Publications, Thousand Oaks California. 

 
Darley, A. 1990, ‘From abstraction to simulation: Notes on the history of computer 
imaging’, in Culture, technology & creativity in the late twentieth century, ed. P. 
Hayward, John Libbey & Company, London. 
 
Darley, A. 1997, ‘Second-order realism and post-modernist aesthetics in computer 
animation’, in A reader in animation studies, ed. J. Pilling, John Libbey & Company, 
Sydney.  
 
De Leeuw, B. 1997, Digital cinematography, Academic Press, London. 

 
Denslow, P.K. 1997, ‘What is animation and who needs to know? An essay on 
definitions’, in A Reader in Animation Studies, ed. J. Pilling, John Libbey & Company, 
Sydney. 
 
Ericsson, K.A. & Simon, H.A. 1984, Protocol analysis, MIT Press, London.  

 
Faigin, G. 1990, The artist’s complete guide to facial expression, Watson-Guptill, New 
York.  
 
Fox, B. 2004, 3DS Max® 6 animation, McGraw Hill Osborne, New York. 
 

 315



Bibliography 

Goldfinger, E. 1991, Human anatomy for artists: The elements of form, Oxford 
University Press, Oxford. 

 
Hanson, E. 2003, Maya® 5 killer tips, New Riders Publishing, Indianapolis. 

 
Harrison, C., Wood, P. & Gaiger, J. 2000, Art in theory 1648 – 1815: An anthology of 
changing ideas, Blackwell Publishers Ltd, Oxford. 
 
Hooks, E. 2000, Acting for animators: A complete guide to performance animation, 
Heinemann, Portsmouth. 
 
Jones, A. &  Bonney, S. 2000, 3DStudio Max 3: Professional animation, New Riders, 
Indianapolis. 

 
King, E. 1996, ‘The use of the self in qualitative research’ in Handbook of qualitative 
research methods for psychology and the social sciences, ed. J.T.E. Richardson, BPS 
Books, Leicester. 
 
Klein, N.1993, Seven minutes: The life and death of the American animated cartoon, 
Verso, London.  
 
Kurtti, J. 1998, A bug’s life: The making of an epic of miniature proportions, Hyperion, 
New York. 
 
Lammers, J. & Gooding, L. 2002, Maya® 4 fundamentals, New Riders, Indiana. 
 
Leslie, E. 2002, Hollywood flatlands: Animation, critical theory, and the avant-garde, 
Verso, London.  
 
Leyda, J. 1986, Eisenstein on Disney, Methuen Inc., New York. 
 
Long, J. & Whitefield, A. 1989, Cognitive ergonomics and human-computer interaction, 
Cambridge University Press, Cambridge. 
 
Maestri, G. 1996, [Digital] character animation, New Riders, Indianapolis. 
Mascelli, J. 1965, The five C’s of cinematography, Silman-James Press, Los Angeles. 
 
McMeniman, M., Cumming, J., Wilson, J., Stevenson, J. & Sim, C. 2000, ‘Teacher 
knowledge in action’, in Department of Education, Training and Youth Affairs: The 
impact of educational research, Commonwealth of Australia, Canberra. This document is 
also available for download at 
<http://www.dest.gov.au/sectors/higher_education/publications_resources/profiles/impact
_of_educational_research.htm>. 
 
Neuman, W.L. 1994, Social research methods: Qualitative and quantitative approaches, 
Allyn and Bacon, Boston. 
 
Osipa, J. 2003, Stop staring: Facial modeling and animation done right, Sybex, San 
Fancisco. 

 
Pilling, J. 1997, A reader in animation studies, John Libbey & Company Pty Ltd, Sydney. 

 
Pintoff, E. 1998, Animation 101, Michael Wiese Productions, Studio City, California.  
 

 316



Bibliography 

Richardson, J. 1996, Handbook of qualitative research methods for psychology and the 
social sciences, British Psychological Society, Leicester. 
 
Russett, R. & Starr, C. 1976, Experimental animation: An illustrated anthology, Van 
Nostrand Reinhold Company, New York. 

 
Schneider, S. 1988, That’s all folks: The art of Warner Bros  animation, Aurum Press, 
London. 
 
Silverman, D. 1993, Interpreting qualitative data: Methods for analysing talk, text and 
interaction, SAGE publications, London. 
 
Simon, H. 1998, ‘What is an explanation of behaviour?’, in Mind readings: Introductory 
selections on cognitive science, ed. P. Thagard, MIT Press, Cambridge, Massachusetts.  
 
Solomon, C. 1987, The art of the animated image: An anthology, American Film 
Institute, Los Angeles. 
 
Steed, P. 2003, Animating real-time game characters, Charles River Media Inc., 
Massachusetts. 
 
Ward, A. 2005, Game and character development with Maya®, New Riders Press, 
Indiana. 
 
Weber, R.P. 1985, Basic content analysis, Sage Publications, Beverly Hills. 
 
Wells, P. 2002, Animation: Genre and authorship, Wallflower, London. 
 
Whittaker, H. & Halas, J. 1981, Timing for animation, Focal Press, Oxford. 
 
Winder, C. & Dowlatabadi, Z. 2001, Producing animation, Focal Press, Boston. 
 
Wilson, J.R. & Corlett, E.1990, Evaluation of human work: A practical ergonomics 
methodology, Taylor and Francis, London. 
 

 
CD-ROMS, DVDs 
 
Character animation in Discreet 3DS Max® 6 with George Maestri 2004, CD-ROM, 
Lynda.com, Ojai, California. 
 
Character animation 1: Animating bipeds 2003, DVD-ROM, The Gnomon Workshop 
Inc., Hollywood. 
 
Character animation 2: Animating bipeds with Cameron Hood n.d., DVD-ROM, The 
Gnomon Workshop Inc., Hollywood. 
 
 
Essays, Theses 
 
Middleton, H.E. 1988, The role of visual mental imagery in solving complex problems in 
design, unpublished PhD dissertation, Griffith University. 
 
Moyes, P. 1998, The mouse that bored, unpublished, BVA Honours thesis, Griffith 
University. 

 317



Bibliography 

 
 
Journal articles and newspapers  
 
Bassett, A. 2002, ‘Technology versus talent’, 3D World, no. 23, p. 70. 
Bazley, R. 2001, ‘Motion or emotion’, 3D World, no. 17, p. 34. 

 
Cumbie-Jones, C. 2001, ‘Threading a sophomore computer animation curriculum’, ACM 
SIGGRAPH Computer Graphics journal, vol. 35, no. 2, pp. 53-56. 
 
de Jong, T. & Ferguson-Hessler, M. 1996, ‘Types and qualities of knowledge’, 
Educational Psychologist, vol. 31, no. 2, pp.105-113. 
 
Giles, D. 2002, ‘Hot ice’, The Sunday Mail, 17 Feb., p. 59. 
 
Goodman, M. 2001, ‘Drawn to conclusions’, AWN Magazine, vol. 6, no. 8, pp. 24-27. 
Parisi, P. 1996, ‘Cameron angle’, Wired Magazine, vol. 4, no. 4, pp. 130 -179. 
 
Porter, T. & Susman, G. 2000, ‘Creating lifelike characters in Pixar movies’, 
Communications of the ACM, vol. 43, no. 1, pp. 25-29. 
 
Prikryl, J. 2001, ‘CGI for television: Don’t end up in the cartoon graveyard’, AWN 
Magazine, vol. 6, no. 8, pp. 6-9. 
Ramshaw, M. & Stout, A. 2002, ‘New life’, 3D World, no. 23, pp. 27-33. 
 
Ramshaw, M. 2002, ‘Twenty years of CGI’, 3D World, no. 23, pp. 26-33. 
Scott, R. 2002, ‘Sign of the times’, 3D World, no. 21, p. 93. 

 
Smart, J. 2001, ‘Call yourself an animator?’, 3D World, no. 15, p. 34. 
 
Smart, J. 2001, ‘On the shoulders of giants’, 3D World, no. 16, p. 66. 

 
 

Journal articles (no authors shown) 
 
‘From Aardman to Zeman: The history of animation according to Giannalberto Bendazzi’ 
2001, QPIX News, Aug.-Sep., pp. 10-12. 
 
‘Forum’ 2002, 3D World, no. 23, pp. 24-25. 
 
‘Forum’ 2002, 3D World, no. 21, pp. 24-25. 
 
‘Leap of Spirit’ 2002, Digital Media World, no. 36, pp. 28-30. 
 
‘Oscar gets animated’ 2002, Digital Media World, no. 33, pp.12-17.  
 
‘Shoot from the hip’ 2002, Digital Media World, no. 36, pp. 32-33. 
 

 
Web pages  
 
Barrier,M, 2005, Interview with Brad Bird, Michael Barrier, viewed 19 November 2005, 
<http://www.michaelbarrier.com/Interviews/Bird/Bird_Interview.htm>.  
 

 318



Bibliography 

Besen, E. 2004, Make it real part 1: Off the beaten path, Animation World Network, 
viewed 10 May 2005, 
<http://mag.awn.com/index.php?ltype=search&sval=besen&article_no=2329>.  
 
Besen, E. 2005, Make it real part 3: 2D, anyone?, Animation World Network, viewed 10 
May 2005, <http://mag.awn.com/index.php?ltype=pageone&article_no=2462&page=1>.  
 
 
Clark, K. & Ford, M. 1999, Taking the computer out of computer animation, Animation 
World Network, viewed 14 June 2002, 
<http://visualmagic.awn.com/vmag/article.php3?article_no=20>.  
 
Comet, M. 2001, Animation process:  A case study, Comet Cartoons, viewed 16 March 
2004, <http://www.comet-cartoons.com/toons/3ddocs/animprocess/>.  
 
Comet, M. 2001, CG-Char frequently asked questions, CG-Char, viewed 11 October 
2002, <http://www.cg-char.com/faq.html>. 
 
 
Desowitz, B. 2005, Chicken Little and beyond: Disney rediscovers its legacy through 3D 
animation, Animation World Network, viewed 12 November 2005, 
<http://mag.awn.com/?ltype=pageone&article_no=2684#>.  
 
Edwards, S. 2001, Tradigital television: Digital tools and Saturday morning, Animation 
World Network, viewed 9 June 2003, 
<http://mag.awn.com/index.php3?ltype=all&sort=date&article_no=36>. 
 
Falzon, C. 2001, On technique and tweens: The latest in animation trends, Animation 
World Network, viewed 09 June 2003, 
<http://mag.awn.com/index.php3?ltype=all&sort=date&article_no=868&page=1>. 
 
Gillan, D. & Cooke, N. 1995, Methods of cognitive analysis for HCI, Association for 
Computer Machinery, viewed 2 February 2005, 
<http://www.acm.org/sigchi/chi95/Electronic/documnts/tutors/dg2_bdy.htm>. 

 
Harris, F. 2002, Disney loses first Oscar given for animated feature, Pulp Culture 
Productions, viewed 15 June 2002, 
<http://home.hiwaay.net/~tfharris/pulpculture/columns/020328.shtml>. 
 
Hilf, B. 1997, Don’t believe your eyes: Is it real or is it animation?, Animation World 
Network, viewed 3 June 2003, 
<http://www.awn.com/mag/issue2.5/2.5pages/2.5hilfbelieve.html>. 

 
Johnson, D. 2000, The Disney art school part 1, Animation Artist Magazine, viewed 3 
June 2003, 
<http://www.animationartist.com/InsideAnimation/DavidJohnson/SchoolPart1.html>. 
 
Kim, J. 2001, Having what it takes: A recruiting survey, Animation World Network, 
viewed 9 June 2003, 
<http://mag.awn.com/index.php3?ltype=all&sort=date&article_no=111&page=1>. 
Kroyer, B. 1996, Creating the memories, Animation World Network, viewed 14 June 
2002, <http://www.awn.com/mag/issue1.1/articles/kroyer.html>.  
 
Lacroix, G. 1998, In peril: France’s 3-D industry, Animation World Network, viewed 8 
May 2004, <http://www.awn.com/mag/issue3.2/3.2pages/3.2lacroixperileng.html>. 

 319



Bibliography 

 
Langer, M. 2001, The end of animation history, Society of Animation Studies, viewed 8 
March 2002, <http://asifa.net/SAS/articles/langer1.htm>. 

 
Lango, K. 2003, Life after pose to pose: Taking your animation to the next level, Keith 
Lango, viewed 7 July 2004, <http://www.keithlango.com/>.  
 
Lango, K. 2003, Tricks for snappy motion: An energy crisis, Keith Lango, viewed 12 July 
2004, <http://www.keithlango.com/>. 
 
Lyons, M. 1998, Toon story: John Lasseter’s animated life, Animation World Network, 
viewed 10 June 2002, 
<http://www.awn.com/mag/issue3.8/3.8pages/3.8lyonslasseter.html>.   
 
Miller, E. 2003, Inside Maya®: Rigging characters for animation part 2, Web 
Reference.com, viewed 13 July 2004, 
<http://www.webreference.com/3d/insideMaya®/2/index.html>.  
 
Milton, N. 2003, Types of knowledge objects, Epistemics, viewed 13 July 2004, 
<http://www.epistemics.co.uk/Notes/87-0-0.htm>.  
 
Montgomery, T. 1996, Disney Animation Archive – General Information on Applying to 
Disney Feature Animation, Montgomery, T., United Kingdom, viewed 7 October 2002,  
<http://members.lycos.co.uk/pixararchive//Disney/Jobs/ComputerApply.php>. 

 
Moritz, W. 1997, Digital harmony: The life of John Whitney, computer animation 
pioneer, Animation World Network, viewed 14 August 2002, 
<http://mag.awn.com/index.php3?ltype=search&sval=john+whitney&article_no=719>. 

 
Munster, A. 2002, ‘Digitality: Approximate aesthetics’, CTHEORY, viewed 4 March 
2002, <http://www.ctheory.net/text_file.asp?pick=290>. 
 
Murch, S.M. 1997, 2D and 3D: Together for the better, Animation World Network, 
viewed 14 June 2002, 
<http://www.awn.com/mag/issue2.5/2.5pages/2.5murch2d3d.html>. 
 
Myers, M. 2001, Qualitative research in information systems, Association for 
Information Systems, viewed 21 April 2002, 
<http://www.qual.auckland.ac.nz/#Introduction>. 

 
Rothman, M. 1993, Digital deal, Wired Magazine, viewed 31 January 2006, 
<http://www.wired.com/wired/archive/1.03/digital.deal_pr.html>. 
 
Parisi, P. 1995, The new Hollywood: Silicon stars, Wired Magazine, viewed 10 June 
2002, <http://www.wired.com/wired/archive/3.12/new.hollywood.html>. 

 
Snider, B. 1995, The Toy Story story, Wired Magazine, viewed 10 June 2002, 
<http://www.wired.com/wired/archive/3.12/toy.story.html>. 

 
Thompson, P. 2002, The career coach: How passionate are you?, Animation World 
Network, viewed 14 June 2002, 
<http://mag.awn.com/index.php3?ltype=pageone&article_no=1145>. 
 

 320



Bibliography 

Tracy, J. 2001, From $130,000 a year to McDonalds manager: CGI’s impact on the 
traditional animator, Digital Media FX, viewed 22 August 2002, 
<http://www.digitalmediafx.com/columns/JoeTracy/traditionalanimationandCGIp.html>. 
 
Tracy, J. 2001, Final Fantasy opens to negative reviews, Digital Media FX, viewed 23 
August 2002, <http://www.digitalmediafx.com/News2001/July/071101p.html>. 

 
Weinman, L., The Author’s Voice, Amazon.com, viewed 20 September 2004,  
<http://www.amazon.com/exec/obidos/ts/feature/6787/102-2106151-9159330>. 
 
Yee, B. 1998, Beast Wars: Articles and press releases, Ben’s World of Transformers, 
viewed 22 August 2002, <http://www.bwtf.com.bwtf/tvshow/articles>.  
 
 
Web pages no author 
 
Animation Arena 2005, Becoming a 3D animator and working for Pixar: Interview with 
Alex Orrelle, Animation Arena, United States?, viewed 23 November 2005, 
<http://www.animationarena.com/working-for-pixar.html>. 

 
Blue Sky Studios 2004, Blue sky shorts, Blue Sky Studios Inc., New York, viewed 14 
July 2004, <http://www.blueskystudios.com/content/shorts.php>. 

 
Dreamworks Animation SKG 2006, Job opportunites, Dreamworks Animation SKG, 
viewed 3 February 2006, <http://www.pdi.com/recruit/faqs.htm>.  

 
Pixar n.d., Awards, Pixar, Emeryville, United States, viewed 7 Sept 2002, 
<http://www.pixar.com/companyinfo/press/awards.html>. 

 
Pixar Studios 2002, Pixar studios: About us, Pixar, Emeryville, United States, viewed 10 
June 2002, < http://www.pixar.com/companyinfo/aboutus/index.html>. 
 
Pixar 2006, Corporate overview, Pixar, Emeryville, United States, viewed 2 July 2003, 
<http://www.pixar.com/companyinfo/aboutus/index.html>. 
 
Pixelnews n.d., The Roncarelli report on the computer animation industry, Pixel – the 
computer animation news people inc., Toronto, viewed 14 June 2002, 
<http://www.pixelnews.com>. 
 
Rhythm & Hues 2002, Scholarships, Rhythm & Hues, Los Angeles, viewed 10 June 
2002, <http://www.rhythm.com/inside_randh/opportunities_scholarships.shtml>. 

 

 321


