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ABSTRACT 

Many international film festivals, such as those held in Venice, Cannes and Melbourne, 

have recently established award categories for Cinematic Virtual Reality (CVR) films. 

However, short videos and animation works still dominate the global CVR film industry 

and full-length CVR feature films remain largely unsupported. This study aims to 

contribute to the promotion of the CVR feature film as a viable narrative format. As the 

focus of this investigation, CVR film represents not only an exciting nexus between 

computer technology and filmic creativity but also a transformation in the way films are 

produced and consumed. Filmmakers aspiring to engage with this medium are faced 

with its significant innovative potential and consequently, with negotiating a new CVR 

language, production methods and techniques. 

 

The main purpose of this research is to contribute to the development of a cinematic 

language that can be applied to CVR filmmaking. The present study has made much 

progress to that end, focusing on three aspects of CVR filmmaking: CVR cinematography, 

cutting and editing and composition and spatial narrative. The outcomes of this study 

can be applied in the form of a toolbox to assist would-be CVR film directors in mastering 

the shooting and associated production techniques specific to CVR film production.  

 

Employing a Practice-Based Research (PBR) methodology, I have documented the 

progress of this research from conception to completion via a reflective journal. The main 

components of the PBR include a study of traditional film techniques, from which a series 

of CVR previsualisation (previs) experiments were conducted utilising key scenes from 

selected well-known films for CVR simulation. The results of these experiments were in 

turn used as the foundation for the second component of this research – the production 

of an original experimental CVR feature-length film that I directed, titled Calling. The final 

component of this research is a suite of new creative methods garnered from the previs 

experiments, culminating in a glossary of 23 new CVR-specific terms and production 

techniques.  
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As research on CVR film language and techniques is still emerging, traditional 

filmmakers are especially motivated to better understand the potential of this novel genre 

and production mode. Unlike conventional filmmaking cameras, CVR cameras have 

multiple lenses, which demand different shooting and production methods. Additionally, 

the CVR space that this form of filmmaking captures breaks the flat picture frame of 

conventional film. Therefore, traditional filmmakers must transcend their reliance on long-

standing principles of “flat film” if they are to leverage the new and innovative storytelling 

potentials of the CVR medium. 

 

One of the major findings of this study is that although traditional film language is able to 

be partially applied to the production of CVR film, traditional filmmakers need to be 

strategically mindful of the differences, both large and small, between “flat film” and CVR 

film. In particular, CVR film directors must be willing to reconceptualise their own roles in 

the overall filmmaking process as the CVR film is much less director-centered than 

traditional film and thus more audience-centered. From this reconceptualisation, CVR 

filmmakers need to shift their narrative-centric mode of thinking to a spatial thinking mode 

if they are to embrace the full creative possibilities of this emerging filmic medium. 
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CHAPTER 1 

INTRODUCTION & BACKGROUND 

Cinematic Virtual Reality is another new and relatively unexplored area in academia. 

(Erkut, 2017, p. 1) 

Statement of the Problem 

Recent developments in Cinematic Virtual Reality (CVR) filmmaking potentially disrupt 

many commonly used filmmaking modes. For example, traditional film language is based 

on the basic unit of the picture frame, but with the progress of CVR film production and 

consumption modes, where there is no picture frame, a new film language is slowly 

emerging. This new film language requires a more systematic and strategic approach to 

developing a customised CVR film language and grammar to provide film directors and 

production staff with practical guidelines for transitioning between two-dimensional 

cinematographic thinking and CVR film. My research question asks: What are the new 

concepts and terms that inform the development of a cinematic language for Virtual 

Reality filmmaking? The concepts and terms will be structured around three aspects of 

this macro research question: 1) cinematography, 2) cutting and editing and (3) 

composition and narrative. 

Motivations for Research 

As Ding, Zhou and Fung (2018) indicate, “The integration of film and CVR technique is 

becoming an important breakthrough for traditional screen films” (p. 1572). However, at 

the time of writing this dissertation, my research indicates few CVR films on the market 

over 60 minutes in length. My aspiration within the film industry has been to produce 

long-form CVR feature-length films, with the goal being able to promote the development 

of this emerging industry and immersive storytelling in general. When I began creating 
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the CVR feature film Calling in early 2017, it became apparent that there was minimal 

information or guidelines available on the technical and creative processes of CVR 

filmmaking. Many of the traditional filmmaking approaches that I was familiar with were 

not working in this unique CVR space and were creating problems that I needed to solve. 

Over time, I applied and adapted traditional techniques and developed, with trial and 

error, new ones to deal with these issues. I realised that further research into CVR 

filmmaking practices was required, such that CVR filmmakers would have some methods 

of practice that they might follow. I also wanted to refine my CVR filmmaking skills further. 

Therefore, I decided to embark on this research and commenced this doctoral thesis and 

the production of a CVR feature film, Calling, as a site for the experimentation, 

application and documentation of these new filmmaking practices.  

Scope of the Study 

It is beyond this study's scope to examine the subject of audio, which is a complex field 

that requires specific expertise. I briefly consider sound in Chapter 5, but for readers with 

a specific interest in the role of audio in CVR film, Erkut’s (2017) “Rhythmic Interaction 

in CVR: Interplay between Sound Design and Editing” and Braasch, Goebel and Vos’s 

(2010) “A Cinematic Spatial Sound Display for Panorama Video Applications” are 

recommended. Furthermore, because CVR filmmaking is the focus of this study, the field 

of room-scale VR performance and directing is not examined. Also, there was no 

audience testing for this research. As practice-led research, experiments were 

conducted to test feasibility in CVR space and inform directorial decisions regarding 

implementation. 

It is also important to note that Calling was generated in the medium of live-action footage 

in CVR space. This space contains all visible information from the space around the CVR 

camera. As such, Calling cannot be construed an interactive media artefact in the way 

that games are interactive where players can manipulate objects within the space. 

However, in Calling, the viewer can explore and respond to and interpret visual clues 

within the 720-degree story space. 
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Defining Cinematic Virtual Reality 

CVR can be and has been defined in a variety of ways. According to Mandal (2013), 

"Virtual Reality is a term that describes a computer-generated virtual environment that 

can be moved and manipulated by users in real-time” (p. 305). On the other hand, 

Gigante (1993) states that “CVR is not only an immersive, multi-sensory experience but 

also an engaging illusion in a synthetic environment that is not externally observed” (pp. 

3-4). Munday and Chandler (2016) define CVR as “a simulated 3D image or environment 

generated by computers, with which people can interact in a seemingly real way after 

wearing some special electronic equipment.” For example, users can access the 

environment with a helmet equipped with a screen or gloves with sensors. Jerald (2016) 

asserts that “CVR is a computer-generated digital environment in which people can 

experience and interact just like the real environment” (p. 9). He also emphasises that 

“CVR is about psychologically being in a place different than where one is physically 

located. It could be a duplicate of the real world or a fictional world that does not exist” 

(Jerald, 2016, p. 45). Although these definitions differ somewhat, they are essentially 

variations upon the same theme: an immersive experience that simulates real-world 

sensory input.  

 

This technology is now applied to several related visual media forms, such as 360-

degree videos, CVR live-action and animated film. As such, the CVR film world is not 

confined to the conventional film frame but exists in a 720-degree panorama that 

surrounds the viewer. This panoramic image can be mapped to a three-dimensional 

sphere model to reproduce the entire environment (see Figure 1). 
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Figure 1: The panoramic image  

 

Relating to these definitions, Erkut (2017) adds a new term in the form of Cinematic 

Virtual Reality in which content can be produced through recorded live-action or as a mix 

of this format and computer-generated 3D graphics (p. 2). CVR can include both 

stereoscopic and monoscopic formats. The thesis’ findings, which primarily focus on 

establishing cinematic shooting principles, are relevant to both formats. In this study, I 

use the term CVR to encompass “720-degree story space” both 360-degree story spaces 

– left to right 360-degree, up and down 360-degree – that the CVR camera captures, 

including space around and behind the camera. 

Cinematic Virtual Reality as a New Audio-visual Medium 

CVR is a medium that consists of either live-action footage or computer-generated 

images (CGI), or both. As an emerging filmic form, it engages with traditional 

cinematography theories, many of which have derived from the traditional theatre. A 

central concept and point of distinction is CVR film’s disruption of the “Fourth Wall” theory 

or the separation of performance from the audience. According to Ko, Dong, Ryu and 

Kim (2018), “the invisible fourth wall, coined by French scholar Denis Diderot, separates 

the audience from the actors but allows the actors to freely present different plots in the 

different play settings” (p. 344). As a film medium, CVR potentially augments viewers’ 

emotional and physical involvement by immersing them in the performed dramas 
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surrounding them in the CVR space. Ko et al. (2018) believe that “cinematic CVR has 

thus far struggled to reconcile such narrative control by the standards of the traditional 

film, thanks to the viewer’s interactivity with HMD (Head Mounted Display)” (p. 345). Ding 

et al. (2018) indicate that “the application of CVR in filmmaking has a stronger effect on 

human emotional processing than traditional 2D films do” (p. 1577).  

Cinematic Virtual Reality (CVR) as an Emerging Cinematic Language   

Since the birth of cinema in the 20th Century, cinematic ways of perceiving the world, 

organising space, unfolding a story and associating one experience to the next have 

become the primary means for individuals to engage with culture and society. As an 

interdisciplinary medium, cinema engages with many cultural forms, including painting, 

theatre, games, architecture and other forms of aesthetics and entertainment. Manovich 

(2001) suggests that interactive virtual worlds represent the inheritors of cinema and 

could become the dominant cultural form of the 21st Century, just as cinema was the 

cultural symbol of the 20th (p. 82). Manovich (2001) discusses the significant 

paradigmatic shift in viewing experience from passive to active, where participants in 

CVR are literally “inside” the narrative space as avatars interacting with virtual characters 

and choosing their viewpoint (p. 82). Adams (2016) explains how CVR Head-Mounted 

Displays (HMDs), such as Oculus, HTC VIVE, Cardboard and PlayStation, offer 

application platforms for CVR cinema, allowing viewers to behave and respond to stimuli 

occurring in the environment as though they were present within the story space.  

 

As CVR applications become more widely available and standardised, technologies, 

such as interactive, immersive and self-directed viewing experiences, may become the 

new norm – at the least, become more commonplace. CVR technology, as an immersive 

media, is already widely applied to entertainment, tourism, commercial advertising and 

education, as evidenced by VR games, VR scenic tours, the real estate 360 video and 

VR training courses. As Ding et al. (2018) suggest, the “CVR technique is usually 

considered to have a better effect than other forms of films on stimulating a more real 

and stronger sensory experience” (p. 1573). These broad and expanding applications 
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require that the language of CVR film is understood by media researchers and content 

producers as a matter of urgency. The director can exploit the narrative and expressive 

possibilities for optimum audience engagement and accessibility.  

Evolution of Virtual Reality in Brief 

Advances in computer technology 

One advance in computer technology involved the evolution of Computer Graphics, 

which contributed to the emergence of CVR from the late 20th Century. Animators used 

graphic workstations to design their works in a virtual environment. With the rapid 

development of microprocessor technology, computers were able to produce 

complex CGI worlds at ever-decreasing costs, which could be increasingly applied to 

entertainment. 

 

In the 1930s, science fiction author Stanley Weinbaum wrote Pygmalion's Spectacles, 

which is often interpreted as foretelling the advent of the CVR we can experience today 

(as cited in Bucher, 2018, pp. 3-4). Three decades later, computer scientist Ivan 

Sutherland (1965) proposed the idea of making “… the virtual world looks real, sound 

real, feel real, and make a realistic response to the behaviour of the audience” (p. 506). 

He was also responsible for inventing a device that is thought to be the first HMD, with a 

head-mounted tracking function, a significant precursor to today’s CVR technology.  

 

In the 1970s, Myron Krueger coined the associated term “artificial reality”, a system 

where the silhouettes of the users captured by cameras were projected onto a large 

screen, effectively a precursor to immersing the audience in a virtual story environment 

(Mazuryk & Gervautz, 1996, p. 3). In the late 1980s, the University of North Carolina 

designed several versions of CVR devices, such as HMDs, optical trackers and pixel 

graphics engines. A media projection space referred to as CAVE (Cave Automatic Virtual 

Environment) appeared in 1992 (Mazuryk & Gervautz, 1996, p. 3). This development 

was one form of CVR applied to scientific visualisation. In this CAVE, users interact with 

surrounding stereoscopic perspective-correct images displayed on the floor and walls 
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(Jerald, 2016, p. 35). 

 

Mazuryk and Gervautz (1996) suggest that one’s fascination with CVR usually begins 

with computer games. In CVR space, participants can observe the world around them 

from different perspectives and experience events that may not be possible to 

experience in real life (Mazuryk & Gervautz, 1996, p. 1). The technologies that make 

CVR possible are still under continuous development, gradually morphing into related 

forms, such as Augmented Reality (AR), Mixed Reality (MR), Blended Reality (BR) and 

more recently XR or Extended Reality. XR refers to all real-and-virtual collaborative 

environments and human-machine interactions generated by computer technology and 

wearables (Fast-Berglund et al., 2018, p. 32). 

 

Other technological developments in film extended as far back as the 1950s but took 

several decades to emerge as viable formats. Wang and Li (2018) indicate that a form 

of 3D digital film was introduced in 1952 with an innovative wide-screen format called 

Cinerama. This type of film used three cameras to shoot the same scene from different 

angles. When shown, the cinemas used three separate projectors to project the film onto 

a giant, curved screen to create the 3D image (Silver & McDonnell, 2007). Later, the 

IMAX system was invented by the Canadian IMAX Corporation, which gave audiences 

the illusion of stereoscopic vision and a 3D sound experience. The new IMAX screen 

enabled viewers to engage in a different environment by adding the new sensory 

components of peripheral vision and 3D sound system, resulting in audiences feeling 

like they are a part of the on-screen action. The film "Matrix Revolution” was the first 

Hollywood production to be released as an IMAX version in November 2003 (Wang & Li, 

2018, p.42). However, I consider CVR a better technology than stereoscopic IMAX 

because it enables viewers to engage in a more immersive environment rather than 

merely experiencing the on-screen action. 

  



8 

 

Roles of 3D/CGI software in CVR production 

The second area of development concerns computer software that supports the 

hardware. With the advent of 3D animation software, most shots using special effects 

can be generated by computers, including virtual scenes and characters. 3D software is 

useful in creating CVR material because the virtual camera in 3D software can be 

manipulated freely by designers, which emulates real-world cameras but can output 

videos in CVR formats. The virtual camera has replaced the real camera in 3D software. 

Such software can not only create complex movements for the camera, such as push, 

pull, pan and track, but can also input the data of motion capture for virtual characters. 

 

Advances in CVR periphery devices 

Furthermore, the invention of the 360-degree panoramic camera makes CVR filming of 

live-action possible. Jerald (2016) notes that:  

 

specialized panoramic cameras can be used to capture the world in 360° from one 

or more specific viewpoints. Capturing the world in this way is forcing filmmakers 

to rethink what it means to experience content. Instead of watching a movie 

through a ‘window,’ viewers of immersive film are in and part of the scene. (p. 247)  

 

Generally, a CVR camera is constituted of two or more lenses and is a non-interactive 

camera utilised to record panoramic videos in CVR space. The image quality of 

contemporary CVR cameras ranges from 2K to 4K and, more recently, 8K. This aspect 

makes it possible to shoot high-quality CVR film, a vital component in making CVR film 

viable and competitive with their 2D counterparts. 

Differences between Conventional 2D and CVR Film Production 

Screen differences 

Since the Lumiere Brothers aired their first movie more than a century ago, cinema 

continues to captivate audiences worldwide. Almost everyone has enjoyed movies on a 

monitor or film screen, whether at home or in the cinema. The screen of a movie theatre 

has traditionally taken the form of a rectangular, flat screen. This type of screen format 
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has been used for centuries to present visual information, from Renaissance paintings 

to 20th Century movies (Manovich, 2001, p. 94).  

 

Manovich (2001) believes that the traditional film screen is a window that is limited by its 

dimensions and its location in physical space. The viewer must fully concentrate on 

events inside the window to focus on the representation but not on the space outside the 

window (Manovich, 2001, p. 96). In this kind of cinema, the audience sits in a darkened 

chamber and is expected to concentrate on the screen space. Compared with the cinema 

screen, television and mobile telephone screens are smaller and permit viewing in almost 

any locality. By contrast, viewing CVR films via the HMD means that the viewers’ eyes 

look directly into the screen of the HMD as an enclosed space, undisturbed by exterior 

light. CVR viewing is, therefore, more all-encompassing than both traditional and mobile 

forms. Zarka (2016) observes that: 

 

CVR equipment that provides a real-life display technology along with the definite 

low latency tracking system help intensify the virtual experience as if you are truly 

living the moment, it is something you have never experienced before; the Rift 

takes the real world on the one hand and the virtual world on the other then brings 

them together splendidly without any distortions to truly lighten the soul. (p. 66) 

 

Also, the traditional film screen has a frame that can filter information according to the 

directors’ intention, attracting the viewer’s attention towards the contents within the frame. 

By contrast, in the CVR environment, the picture frame no longer exists. As such, CVR 

film presents an extended space outside of the traditional frame. Viewers experience a 

world that is not delineated by the conventional rectangular frame. Furthermore, CVR 

film viewers can actively engage in the CVR film by navigating the immersive CVR story 

space. It is technically possible to interact with the virtual environment (VE) through 

HMDs, smartphones and other peripheral, add-on technologies. The audiences of 

traditional media such films or television are mostly passive. In contrast, in the CVR film, 

viewers are obliged to actively engage in the narrative in directing their attention within 

the broad canvas for CVR films and in actioning choices within interactive works.  
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There is another critical distinction between traditional and CVR screen experiences 

discussed in terms of immersion and presence. Jerald (2016) explains that “immersion 

is about the characteristics of technology, whereas presence is an internal psychological 

and physiological state of the user” (p. 46). There is an unavoidable distancing between 

the story world and audience in traditional screen media due to the specific location and 

limited frame. In CVR, there is the potential for audiences to engage in and feel part of 

the story world as they would reality. Jerald (2016) describes the quality of presence as 

“a sense of ‘being there’ inside a space, even when physically located in a different 

location” and “when present, the user does not attend to and perceive the technology, 

but instead attends to and perceives the objects, events, and characters the technology 

represents” (p. 46). 

 

Differences in filmmaking methods 

During the pre-production phase, the traditional film's workflow is divided into 

screenwriting, storyboarding and increasingly 3D previsualisation (hereafter, previs). 

Traditional storyboarding is based on 2D images to represent the eventual framing on a 

2D traditional format screen. In contrast, to effectively portray the CVR screen, a 

storyboard would need to be designed to represent the CVR spatial narrative. In practice, 

using 3D animation software in CVR space can be effectively represented in the form of 

a 3D previs (see Figure 2). These surpass the limitations of the traditional 2D storyboard, 

effectively making the use of such storyboarding redundant.  

 

Figure 2: Previsualisation from the film Life of Pi (Lee, 2012) 
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However, one problem identified in this research is that such 3D previs tools are yet to 

be widely utilised as pre-production tools in the CVR filmmaking process. This situation 

of previs tools for CVR not being widely used relates to the associated technical 

problems making such previs too difficult for the would-be CVR filmmaker. Furthermore, 

such tools can be time-consuming and an added expense to an already expensive 

filmmaking process. As a blueprint for actual filmmaking, a workable CVR previs tool 

promises to reduce the financial risk of producing a CVR film and streamlines production 

from a management perspective. A crucial step in CVR filmmaking in constructing a 

bridge of communication and understanding between the CVR scriptwriter and the CVR 

director, a CVR previs tool, can provide useful guidance on navigating the increased 

challenges of audio-visual expression in CVR. 

 

Engaging in previs helped identify the need for a coherent audio-visual grammar to 

navigate and meet the challenges of the narrative in CVR. Previs provides the 

opportunity to test camera approaches and staging mise-en-scene, thus offering an 

invaluable, pre-determined set of guidelines for informing such planning. For example, 

during shooting, the director and other crew members of a CVR production must not be 

present on set, as the CVR camera captures all objects in the discernable CVR space. 

This situation means that the crew, normally positioned behind the camera and out of 

sight in conventional filmmaking, must hide to avoid being captured in the shot. Thus, it 

would benefit the would-be CVR director to design shots with a 3D previs in advance to 

show the actors in rehearsal a plan for the mise-en-scene before shooting. A final 

difference between traditional and CVR filmmaking approaches is in the post-production 

phase, in which CVR is significantly more complicated and time-consuming than 

traditional film. Each CVR shot needs to be stitched before cutting and editing, which is 

a time-consuming process.  

 

Differences in cinematic language 

The first difference in the cinematic language between 2D and CVR films is in the 

camera's role. In flat films, the camera functions as the audience's eyes, drawing them 
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into the plot of the film through the device of the basic unit – the picture frame. The 

director assembles the shots according to aesthetic objectives and story logic, with this 

becoming the viewing experience of the audience. Two-dimensional cinematic language 

is based on and derives from certain spatial and sequential logic, which plays out through 

shots, camera movements and placement, shooting angles, timing and actor 

performances. The director controls these elements, forcing the audience to see the film 

in a pre-determined logical sequence. In each shot, the director employs the frame to 

direct the audience’s gaze within a specific range, such as a close-up or a medium shot. 

These kinds of film-viewing behaviours have endured for more than a century since the 

origins of the film and have, in effect, evolved relatively little.  

 

As described above, in CVR, the decision of where to direct one’s gaze essentially 

belongs to the viewer, not the director. Moreover, the CVR film format's spatial-based 

narrative modes promise to impact the lexicon that delineates CVR cinematic language 

profoundly. This new CVR film language requires directors to learn the linguistic nuances 

of the three-dimensional immersive environment.  

 

Differences in editing methods 

A fourth way in which CVR and traditional films differ is that of editing methods and 

techniques. For CVR film language, CVR film is a panoramic video that records a CVR 

story space, so the issue of how to cut and edit CVR shots needs to be better understood. 

For example, Serrano et al. (2017) explain how continuity editing in traditional film 

functions creates a sense of situational continuity – a sequence of shots perceived as a 

single event (p. 472). However, in the case of CVR cinema in which viewers have partial 

control of the camera, including camera angles, the transitional conventions that support 

conventional editing are fraught. Devices, such as “cutting on action” and “eyeline match” 

(discussed in Chapter 5), rely on restricting the audience’s attention to specific Points of 

Interest (POI) within the expanded 360 CVR canvas. The continuity of an event is broken 

when the audience’s attention is distracted by peripheral events, posing a new kind of 

challenge to CVR content creators in maintaining conventional approaches to editing. 
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Brown (2012) points out that “There is a special form of editing used in dramatic narrative 

filmmaking that does not aim for continuity at all; this is called montage. A montage is 

simply a series of shots related by the theme” (p. 35). As a traditional film editing 

technique, montage refers to the juxtaposition of different shots in a specific order to 

convey information, compress and extend time through different editing rhythms. 

Different kinds of montage styles convey different metaphors to the audience. Vsevoled 

Pudovkin, the renowned Soviet Union film master, directed the 1926 silent film Mother in 

which he first developed many of his theories on the applications of montage. For the 

CVR film editor, constructing a montage requires the editor to edit shots in CVR space, 

presenting multiple challenges. For instance, in a CVR montage, the lack of frame means 

that the viewer may not focus on a fixed point. Whether this kind of editing method is 

indeed feasible in CVR filmmaking is an emerging issue still to be explored.  

 

In the traditional film, a “long take” can record a complete event as if in real-time. In CVR 

space, the “long take” takes on new meaning as it covers multi-events that are brought 

into and out of the CVR space instead of cuts and ellipses. CVR editing involves 

spatialised thinking that shifts the frame-centered narrative into an event-centered 

narrative as a new logical approach to montage. 

Significance of the Study  

Aylett and Louchart (2003) believe that researchers have tended to focus on the 

technical aspects of CVR film, while the narrative is relatively under-researched and, 

therefore, unresolved (p. 5). The film’s essence is to tell stories, and the inspiration for 

film creation derives from drama. To better understand CVR film, it is useful to be mindful 

of the internal connections and formal differences between film, theatre and CVR film. 

One difference is that film is based on the language of the lens through which the 

audience interprets the story across time and space. By contrast, live stage theatre 

emphasises a live and responsive audience in real-time. This aspect means there is no 

editing function needed in live theatre and theatre viewers are forced to view the 

performance from a fixed position and angle – namely, their seats in the theatre space. 
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In that sense, a theatre production is like a single long take or master shot, a feature that 

is similar to CVR.  

 

The contemporary theatre master Robert Schechner (1973) published the theory of 

environmental drama in Environmental Theatre in which he broke through the limits of 

stage and frame, allowing the audience to be physically positioned close to the actors. 

On this basis, British theatre company Punchdrunk staged a 2011 immersive drama 

Sleep No More, which drew the audience into an immersive experience as part of the 

spatial narrative. Audiences in this drama freely follow the actors to explore the story and 

interact with the actors and props in the scene. How audiences participate in the live 

stage are similar to the way audiences respond to, react to, or interpret scenes in CVR 

film (Hogg, 2017, pp. 18-25). This aspect occurs because a spatial story design plays a 

decisive role in designing narrative experience in screenplays, improvisational theatre, 

and CVR films (Meyer, 2016, p. 8). In the CVR film, the audience is positioned in the 

middle of the action, with events unfolding around them (Charlton et al., 2018, p. 192). 

These aspects of immersion and freedom of choice bring further challenges to fictional 

creation in CVR film design. As Pope et al. (2017) suggest, “360-degree video creators 

can borrow the spatial approaches used by theatre practitioners” (p. 4477). 

 

Although modern 2D cinemas provide an increasingly high level of immersive experience 

for their film viewers through surround-sound technology and high-definition screens, 

CVR delivers a new paradigm in cinematic immersive-ness. CVR cinematographers 

have no conventional frame structure to work with when framing scenes for such an 

environment (Darnell, 2017). Traditional film language is based on the frame as its basic 

unit, whereas CVR and environmental drama are essentially frameless storytelling media. 

When CVR technology is applied to telling stories in film or drama, CVR films have their 

generic attributes, such as the viewer’s sensation of being immersed inside the story 

space. Such generic attributes of CVR need to be understood if they are to be applied 

effectively. Simply put, Ko (2018) states that “The viewer in CVR can feel as if he or she 

is in the film, like the audience in immersive theatre” (p. 345). 
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These points of difference described above suggest that there is a knowledge gap 

between conventional 2D-based film and the possibilities around the emerging CVR film 

genre. Both CVR video and film footage can be edited, but live immersive theatre does 

not have this editing and cutting feature. The “immersive-ness” of CVR cinema lies 

somewhere between flat film and live theatre and therefore, I use these two formats as 

points of reference in this study (see Figure 3). Stage theatre and film have their narrative 

language, while CVR’s cinematic language film has not yet been articulated and formed 

into established or standardised codes and techniques.  

 

 

Figure 3: The knowledge gap at the intersections of film, CVR and theatre. 

 

Various studies are currently examining the audio-visual language of Virtual Reality film 

as an emerging form of art, structure and storytelling. These examples include Brillhart’s 

(2017) work on Points of Interest, Dooley’s (2017) research on CVR storytelling, and 

Jerald’s (2016) work on the design of CVR principles with human elements. At present, 

however, there is no systematic approach or fully established screen grammar 

associated with a CVR narrative. Furthermore, no systematic studies exist on how to 

strategically apply previs as a technique to support improved CVR filmmaking. 

Accordingly, my research will investigate CVR film language from three main 

perspectives: traditional film language, stage theatre and visual arts. In summary, this 

study's purpose develops a new cinematic language applicable to CVR film production 

to fill the knowledge gap at the intersection of CVR, film, and theatre (see Figure 3 above). 
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Research Outcomes 

There are three primary research outcomes of this study. The first is a series of previs 

experiments in CVR that reference several well-known conventional 2D films to test 

traditional grammar's applicability in the CVR space. The insights from these 

experiments point to a viable audiovisual language for CVR film. A second outcome is 

an experimental CVR feature film, Calling, which was designed and produced based on 

the results of the above-mentioned previs experiments. The third outcome is the 

articulation, via this thesis, of a new language for the aspiring CVR filmmaker. The 

development of this new cinematic language derives from outcomes one and two, as 

described above and an extensive literature review. These analyses are expected to 

contribute to the CVR film industry by providing practical guidelines for the would-be CVR 

filmmaker. Ultimately, this research can assist directors to creatively address the 

challenges of the narrative in this new and immersive canvas of CVR filmmaking. 

Conclusion 

This chapter introduced the concept of Cinematic Virtual Reality as an emerging 

filmmaking and storytelling technology and discussed its historical development. 

Compared with traditional film production, CVR filmmaking exhibits several differences, 

including cinematic language, screen, shooting and production methods. Definitions of 

key terms used in this study have been explained. Chapter 2, the Contextual Review, 

provides the reader with an analysis of selected CVR films. This section is followed by a 

detailed review of the three technical aspects of film production: designing cinematic 

CVR shots, cutting and editing for film and knowledge of spatial composition and related 

narrative considerations. In this part of the review, I examine how CVR directors have 

applied cinematic, editing and spatial techniques in their CVR films. This section forms 

the foundation for the next phase of my research – designing a series of previsualisations 

to test the viability of traditional 2D film techniques applied to CVR cinema.  
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CHAPTER 2  

CONTEXTUAL REVIEW 

Introduction 

This chapter presents an analytical survey of the CVR field, including exemplary works 

and relevant literature, divided into four sections. In Section One, I examine a selection 

of CVR films, identifying some of the challenges facing the CVR filmmaker when applying 

traditional 2D cinematic and editing techniques in the CVR space. I outline practical 

strategies used in these films to address these challenges. Section Two focuses on 

theories and production techniques concerning the design of cinematic shots. I present 

the essential aspects of exploring CVR film language regarding the cinematic elements 

of conventional film grammar, such as camera placement, camera movement, framing, 

Cone of Focus (COF), lighting and colour. Section Three provides the reader with an 

investigation of traditional film editing theory to examine CVR editing techniques. Section 

Four highlights theories concerning the related themes of composition and narrative, 

regarding environmental theatre and CVR storytelling, to analyse narrative methods in 

the CVR format. 

Section One: Review of Virtual Reality Films 

As CVR is relatively new as a film production and consumption format and only recently 

starting to be recognised as a potentially viable feature film format, there are still 

relatively few films to review. However, I have identified several CVR films related to my 

research since they address the inherent challenges of framing, camera movements and 

other concerns unique to CVR filmmaking. How the filmmaker negotiates these 

challenges will be discussed briefly below. The practices and ideas identified in these 

films contributed to my understanding of the applicability of traditional approaches to 

CVR filmmaking, providing me with references for the development of techniques applied 

in my CVR film, Calling. Methods that I have identified in these films are explored further 
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in subsequent sections, where I discuss the mechanics of implementing these methods 

and the potential implications and impact of applying them in the CVR format. 

 

Help 

The first is Justin Lin’s (2015) groundbreaking short CVR fiction film, Help. The scenario 

is of an alien creature who lands on Earth. It was generally considered the world’s first 

CVR short film. It broke with traditional ways of viewing and consuming movies. In terms 

of production techniques, Help is useful as a starting point for my research in terms of its 

strategic use of camera placement and its exploratory use of camera movement. This 

aspect has provided insight into the effects of various camera movements on the 

audience when engaging in a CVR short film experience.  

 

Some movements in Help (2015) are effective, while others produce some adverse 

effects. Somewhat courageously, the director utilises all of the CVR canvas to arrange 

the plot with multiple angles in this CVR space and even positioned some plot points 

behind the audience. This approach requires the audience to keep turning their heads to 

see the story unfolding behind them, even as the camera moves fast in tracking the male 

protagonist (see Figure 4). This tracking and 720-degree field of action readily cause 

dizziness in the viewer. Moreover, the crucial elements of the plot can be missed by the 

audience when using this approach. 

 

 

Figure 4: Tracking scene from Help (Lin, 2015) showing the protagonist being chased by a 

monster shot with the CVR camera in between the protagonist and the monster. 

 

Resonance 

The second CVR film of importance to my research is a short CVR music video directed 
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by Jessica Brillhart, titled Resonance (2015). It utilises Points of Interest (POI) to connect 

a series of diverse locations. POI refers to elements within an experience that attract a 

viewer’s attention (Brillhart, 2016b, para. 4). This technique is discussed by Brillhart 

(2016c), who states that “In Resonance, we understood that given a few reinforcement 

worlds (scenes), the visitor would feel compelled to find our violin-player, Tim, in each 

world (scene). We could then use this connection with Tim as a means of revealing a 

journey and a story of sorts” (para. 25).  

 

From studying Resonance, I understood how Brillhart (2016, a, b, c) used POI matching 

techniques for connecting scenes in this film. Predicting or identifying POI can help 

inform editing decisions, such as choosing which elements in one space can be switched 

to the next and how best to transition from one space to another. In Resonance, the 

violinist Tim is featured across several scenes as a POI. However, the POI is not always 

well aligned. In the opening scene, the first POI appears in a bedroom where Tim is 

playing his violin. In the next shot, he continues playing the violin as a POI located in a 

hall, but this POI is situated on the right side of the camera, such that the viewers need 

to turn their heads to notice the POI. The third POI in the third scene appears behind the 

CVR camera (see Figure 5).  

 

 

 



20 

 

 

Figure 5: POI in Resonance (Brillhart, 2015) appears in three separate scenes. The first POI is 

Tim, the violinist who appears in the middle of the bedroom; the second POI is Tim in the lobby 

standing to the right of the CVR camera. The third POI is Tim playing the violin behind the camera 

in a dilapidated house. 

 

Figure 5 shows the locations of the POI for each shot. Brillhart’s (2015) solution for the 

last shot is to allow extra time at the beginning of this third scene for the viewer to find 

the POI. However, the problem is that if the viewers frequently turn around to find the 

POI, it may disrupt the plot continuity between scenes because it takes the viewer a few 

seconds to find the POI in the next scene. Gödde, Gabler, Siegmund and Braun (2018) 

indicate that after each cut, the audience needs more time to re-find their position in a 

CVR scene. Only if the shot duration is long enough is it possible to maintain their 

attention on the continuity of POI across CVR scenes (p. 197). What is at stake is plot 

continuity and narrative pacing. Accordingly, I hypothesise that these POI between 

scenes should line up as much as possible in the same direction to ensure that audiences 

are looking at the “right” place to connect them to the scene. If multiple POI is strategically 

clustered together, an identifiable focusing zone may be formed. Based on the 

observations above, I experimented with how to align POI in my CVR previsualisation 

experiments (detailed in Chapter 4) and subsequently applied them to the editing of my 

CVR film, Calling. This problem of how to apply POI in CVR film was the inception for 

thinking about and developing techniques to solve the issue of editing, continuity, and 

pacing in CVR.  
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Invisible 

The film Invisible is a scripted CVR series of five episodes directed by Doug Liman (2016) 

and produced in the USA for No Film School. It tells the story of a powerful New York 

family who can control the world's economy by making themselves invisible. Each 

episode is short – approximately four to eight minutes – and contains a clear storyline. 

The series explores many traditional shooting techniques in the CVR space, such as 

parallel editing, camera movement, mask application and the blocking of actors. The 

director also employs a montage of screens around the viewer made up of news reports 

in different languages to explore the use of juxtaposed 2D images in CVR space (see 

Figure 6). This film makes significant explorations into CVR audio-visual language, many 

of which I utilised in my own CVR film, Calling. I summarise some of the critical 

production strategies from Liman’s (2016) film.  

 

 

Figure 6: Montage of screens of juxtaposed 2D images in CVR space (Liman, 2016) 

 

The first point of relevance for my research can be seen in Episode 5, “Into the Den”, in 

which each POI is positioned in the forward-facing 180-degree hemisphere (Liman, 

2016). The audience gets the first glimpse into the significant plot of this story, then is 

given time to search the entire CVR environment to explore the other POI in the same 

scene. Gödde et al. (2018) explain that the significant story elements in CVR mainly 

occur directly in front of the viewer’s line of sight, maintaining the Initial Viewing Direction 

(IVD) (p. 188). If we see each story element as a POI, then when two simultaneous POI 
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appear at opposite sides of the same scene, the viewer would miss one of them as it 

cannot be expected that viewers will change their view between multiple POI just at the 

right moment. If both POI are positioned in the same direction, the viewer’s attention is 

guided towards the POI so that the integrity of the story is maintained and clues in the 

unfolding plot become apparent (see Figure 7).  

 

 

 

Figure 7: In this scene of Invisible, Episode 5 (Liman, 2016), POI appears in three positions of a 

scene. The first POI shows the actress beside the cabinet by the wall, which is the initial position 

of POI; the second POI is her looking for things in the cabinet, with the direction of POI still in the 

original position; and the third POI is when she exits the room, in which the POI does not change 

direction. The three POI are aligned in each shot. 

 

The second technique of interest employed by Liman (2016) is his use of masking. This 

method can help the audience locate the specific POI within a CVR space. For example, 

in Figure 8, the mask created by the simulation of a view through binoculars locks off the 

POI as the protagonist’s subjective POV.   
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Figure 8: Invisible, Episode 5 - ‘Into the Den’ (Liman, 2016) 

 

A third technique employed in Invisible is Liman’s (2016) judicious use of camera 

movement. In Figure 9, the camera flies toward the target of the house via a drone. The 

surrounding environment is blurred through masking, forcing the viewer to focus on the 

target point, an effective way to direct the viewers’ attention.  

 

Figure 9: Camera drones (Liman, 2016) 

 

By comparing the camera movement from Invisible with the previously reviewed film Help, 

it is evident that the camera movement of the former is slower, a technique that helps to 

reduce audience motion sickness. Jerald (2016) explains that “when a visual scene 

moves independently of how a user is physically moving, there can be a mismatch 

between what is seen and what is physically felt. This mismatch is especially 
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disconcerting when the virtual motion accelerates because the otolith organs of the inner 

ear do not sense that same acceleration” (p. 164).  

 

In another scene from Invisible (see Figure 10), the camera movement is used to slowly 

shift the viewer’s attention from one POI (a pair of scissors) to another (a pregnant 

woman). The camera follows the movement of the weapon held aloft by the invisible 

protagonist as it approaches and threatens the traumatised female as a second POI. 

Here, the camera movement actualises the causality of the plot.  

 

 

Figure 10: Move-out scene from Invisible (Liman, 2016) 

 

Parallel editing is the fourth technique from Liman’s (2016) Invisible series. Parallel 

editing is a technique sometimes used in traditional filmmaking, which I believe can be 

used effectively in CVR filmmaking. This technique alternates two or more scenes that 

are happening simultaneously but in different locations. Parallel editing was applied to 

places or people as early as 1906, with the intention of injecting heightened rhythm and 

tension into a story (Ward, 2002, p. 242). It is used to good effect in Invisible (Liman, 

2016). The first scene shows an assassin rushing into the building (outdoor shot figure 

11) while the second scene shows two actors, one female and one male, preparing to 

escape (indoor shot, see Figure 12). In the third scene (see Figure 13), the director 

centers the composition with the corner of the wall to create multiple dimensions within 

a singular space. This approach allows the viewer to observe that the killer is entering 

the building from the ground floor from one side of the wall, while the escaping characters 

are exiting down the stairs from the other side of the wall. In this case, the viewer 

experiences three spaces simultaneously. The first space is the space between the 
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viewer and the killers (see Figure 11), the second is between the viewer and the two 

escaping characters (see Figure 12) and the third space is a shared space between the 

two characters, the killers and viewers (see Figure 13). These CVR scenes demonstrate 

that parallel editing could be a technique that applies to the CVR film format and, 

therefore, of particular interest and relevance to my own CVR feature film production and 

the CVR previsualisations that have informed the making of Calling. 

 

 

Figure 11: Killers entering the building 

Figure 12: Killers preparing to run away 

Figure 13: Killers entering and escaping (Liman, 2016). 

 

My Brother’s Keeper 

The fourth CVR film production is Connor Hair and Alex Meader’s (2017) My Brother’s 

Keeper. This story focuses on two estranged brothers fighting on opposite sides of The 

American Civil War (1861-1865) who unexpectedly reunited on Antietam's 

battlefield. The film achieved a breakthrough in editing for CVR in its application of the 
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matching cut technique. The match cut describes the use of similar actions to connect 

one shot to the next. In the CVR film format, there are distinctive restrictions when it 

comes to the match cut because the cuts that need to match must do so from the same 

POV within the CVR space. For example, in My Brother's Keeper, the directors apply 

match cuts to represent the two estranged brothers meeting on the battlefield and 

ultimately shooting each other (Hair & Meader, 2017). The similar actions of shooting 

with guns and similarly coloured costumes and props are used to cut between the 

battlefield scene and the two brothers' childhood scene, then boys, playing a game 

together. 

 

The first shot occurs on the battlefield, where the viewer sees the younger brother 

holding a gun aimed at the older brother from the older brother's POV (see Figure 14). 

The second shot (see Figure 15) shows a childhood memory in which the younger 

brother points a toy gun at the older brother.  

 

Figure 14: Battlefield scene 

Figure 15: Childhood scene (Hair & Meader, 2017) 

 

In the second set of action matching shots, the first shot is a reaction shot in which the 

older brother is inspecting a mock wound on his own body (see Figure 16). The second 

scene is on the battlefield, where the older brother in a similar pose confronts a very 

different reality (see Figure 17). 
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Figure 16 Childhood scene 

Figure 17 Battlefield scene, (Hair & Meader, 2017) 

 

These two sets of shots cut between memories and reality achieve an emotional climax 

for the film, primarily through the technique of the match cut on action. This match cut on 

action is another conventional editing technique I evaluated for its applicability and 

viability within my original CVR feature film, Calling.  

 

Out of Body 

The fifth and final CVR film discussed is Out of Body, a 12-minute 360/CVR experience 

by the Russian director Maxim Nikonov (2017). Out of Body presents the story of a 

scientist who carries out a dangerous experiment to prove his theory about life after 

death. During the experiment, the protagonist must die so that his spirit can leave his 

body and then return. However, everything does not go according to plan and the 

scientist is forced to fight for the opportunity to come back to life. In his film, Nikonov 

(2017) uses novel techniques I refer to as the “avatar POV” and “floating-head POV”, 

which places the viewer in the protagonist's body through a first-person POV. In Out of 

Body, the director applies a cut to transition from an avatar POV to a floating-head POV. 

Figure 18 shows an “avatar POV” in which viewers can see the actor’s body lying on the 

operating table. The POV in Figure 19 is a “floating-head POV” as if from a ghost’s POV 

and disassociated from the body. 
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Figure 19: The floating-head POV in Out of Body (Nikonov, 2017) 

 

Although it is regularly applied in conventional cinema, the first-person POV produces 

very different effects in CVR. When the viewer embodies an avatar via the first-person 

perspective, “the avatar POV” in CVR films can enhance their sense of immersion more 

than in traditional filmmaking because the viewer perceives the CVR story space. The 

first-person perspective of traditional films is limited to the screen frame, as dictated by 

the filmmaker's directorial choices. 

 

The Avatar-POV can enhance viewers’ empathy with the characters and intensify their 

sense of immersion in the visual experience, as demonstrated by the following studies. 

A theory proposed by Yee et al. (2009) points to the so-called Proteus Effect in which an 

avatar POV has a positive impact on viewer empathy vis-à-vis the character being 



29 

 

portrayed (p. 293). The concept of empathy in live footage CVR has received much 

attention from researchers and CVR followers. Shin (2018) suggests that “to absorb 

oneself in CVR can stimulate empathy. Stimulated empathy with others in CVR can make 

the virtual environment seem more realistic to users” and goes on to say that “people 

can understand and empathize more when they comprehend another person's 

subjective experience and environment. CVR content stimulates empathy, allowing 

people to understand others” (p. 65). Archer (2018) concurs, finding that “one clear 

protagonist that is consistently on-screen builds narrator trust, which facilitates an 

empathetic connection and heightened engagement in the narrative” (para. 39). Larsen 

(2018) also agrees that “while the immersivity adds to the audience a sense of being 

present, and perhaps also accentuates empathy”, he does caution that immersivity 

“draws attention away from plot and information, favoring mood and emotion” (p. 74).  

 

Nikonov’s use of the avatar and floating-head POV resonated with my research into CVR 

production techniques. I hypothesised that the use of avatar and floating-head POV 

increases empathy in the viewer and so incorporated it into Calling. An evaluation of this 

application is undertaken in Chapter 5. 

 

Summary 

This section reviewed five CVR films that were utilised as reference points for my study 

in terms of production techniques and the theories that inform CVR filmmaking. 

 

Table 1: Summary of Reviews 

 

CVR films Summary Evaluations 

Help The POI in the chasing scene is positioned behind the viewers, forcing 

the viewer to turn around in search of the POI. I experienced dizziness, 

especially when the camera movement was fast, encouraging me to 

rethink how to place a POI in my own CVR film. 

Resonance When cutting to a new scene, I always required time to adapt to the new 

scene and look for the POI, which disrupted my plot continuity. I found 

that by extending the duration of shots or clustering the POI between 

scenes, solutions were found, which I explore in Chapters 4 and 5. 
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Invisible The POI was clustered directly in front of the viewers’ line of sight, an 

observation that prompted thinking on how to make POI transitions 

smoother. Furthermore, this film made me realise that the CVR camera's 

stable and slow movement can help reduce motion sickness in the 

viewer. Both juxtaposed 2D images and parallel editing from Liman’s 

(2016) Invisible inspired me to rethink how many conventional production 

techniques can be applied or adapted to CVR filmmaking. 

My Brother’s 

Keeper 

The conventional film editing technique – matching cut – is a feasible 

CVR technique and can support the viewer's empathic responses vis-à-

vis the narrative. 

Out of Body This short film is focused on the first-person POV, of which two types are 

used – the “avatar POV” and the related “floating-head POV” – which 

promote viewers’ empathy through an embodied experience.  

 

In this section, I combined relevant research on contemporary CVR films and identified 

various CVR problems regarding cinematography, editing theory and narrative. These 

issues prompted me to identify potential production solutions.  

Section Two: Creating the Cinematic Shot 

The purpose of this section is to review the theories and established production 

techniques that delineate the traditional cinematic shot to inform the development of a 

film language for creating effective shots in CVR. The cinematic shot in this context refers 

to camera work; i.e., how filmmakers can apply flat filmmaking techniques to design a 

shot’s content. It discusses camera placement, framing techniques, camera angle and 

movement, light and colour. These are all terms that represent fundamental components 

of flat film language. However, due to the inherent differences in visual canvas and in 

terms of the viewer experience, traditional filmmaking methods are not always suited to 

the CVR medium. One significant difference that is relevant to this discussion is the 

absence of a frame in CVR.  

 

Manovich (2001) proposes that the panoramic image in CVR potentially fills the 

audience's field of vision, in which case the rectangular proportions of the traditional 

screen are not present. Instead of viewing a rectangular screen from a distance, the 

viewer enters a virtual space that now completely eclipses real space (Manovich, 2001, 



31 

 

p. 97). In contrast to traditional film, CVR films address each viewer as separate 

individuals and position them within the virtual world. The traditional cinema screen 

enables audiences to take a journey through different spaces without leaving their seats, 

provided they focus within the frame's boundaries. In CVR, viewers are free to interact 

within a seemingly boundless immersive space. As such, CVR is distinctly different in 

how it is presented and experienced compared to flat film. Because of these differences, 

CVR film must utilise production techniques that suit its unique requirements by adapting 

traditional techniques and adopting new ones. For example, it is necessary to identify 

existing key filmmaking elements to examine their efficacy in a CVR filmmaking context. 

 

Five primary filmmaking elements 

This section details five primary aspects of cinematography from which insights are 

drawn that consequently inform the study. I provide a rationale for the importance of each 

of these elements and briefly explain their function and execution in the filmmaking 

process. In Chapter 4, I describe how I tested these five elements in the CVR previs 

experiments outlined in that chapter, the results of which are reflected upon and 

discussed in Chapter 5. These five elements are the distance of framing, off-screen 

space, strategies for drawing viewer’s attention, camera placement and camera 

movement.  

 

The following section provides a short explanation of each of these five aspects. 

 

Distance of framing 

Traditional film theory holds that the camera and lens work together to record the real 

world inside a rectangular frame. However, the rectangle can only cut out a segment of 

the real world or one window on the physical world around the camera. Accordingly, this 

cut-out is a defined finite boundary called the “frame” (Thompson & Bowen, 2009, p. 4). 

 

The director adopts various distances between the camera and subjects to design shot 

sizes, such as close-up, medium shot and long shot. These terms are used to describe 
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the framing of a shot. In other words, they describe the proximity of a subject to the 

camera. According to Mascelli (1998), the close-up is the most powerful storytelling 

device for highlighting dramatic elements, depicting actors’ reactions, or emphasising 

narrative and showing the actors’ emotions (p. 195), while the medium shot is excellent 

for presenting action and events within a limited area (p. 27). However, the long shot is 

necessary to introduce or “establish” all the elements in a particular scene and indicate 

to the viewer the shot's physical location and the actors’ location within it (Mascelli, 1998, 

p. 26). The viability of these framing conventions for CVR, as they inform camera 

placement in 720-degree space, is discussed in Chapter 4.  

 

Off-screen space 

Whatever the shape of the frame, the image is rendered bound. The frame shows a slice 

of real space, while the outside of the frame becomes an imaginary space (Bordwell & 

Thompson, 2010, p. 191). Moreover, Burch (as cited in Bordwell & Thompson, 2010) 

pointed out the off-screen space includes the space beyond the edges of the frame and 

the space behind the set and the space behind the camera (p. 191). 

 

Off-screen space is an interpretive space that does not exist within the frame. The viewer 

becomes aware of something outside the frame through the character's response to a 

person, object, event, or sound, evidently outside the frame. In traditional films, off-

screen space techniques are frequently utilised due to the limitations of the frame. An 

audience is led to “believe” in the reality of this imaginary space extended beyond the 

frame as if the frame was a window in a broader world. Monaco (2009) explains that: 

 

If the image of the frame is self-sufficient, then we can speak of it as a ‘closed form.’ 

Conversely, if the filmmaker has composed the shot in such a way that we are 

always subliminally aware of the area outside the frame, then the form is 

considered to be ‘open’. (p. 207) 
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Block (2008) further develops this notion of open space by adding that: 

 

Open space is a unique type of space that can exist outside the frame lines of the 

screen. It’s difficult to create, but when it does occur, it pushes past the closed 

frame lines that surround the pictures and gives the audience a sense of space 

outside of the frame. (p. 75) 

 

Whether the function of off-screen space has applications and relevance for CVR film 

language is also discussed in Chapter 4.  

 

Strategies for drawing a viewer’s attention 

 

Masking 

Traditionally, cinematography would employ irises, a moving circular masking shape that 

opens to reveal, or closes to conceal, a scene to direct the viewer's attention within the 

frame (Bordwell & Thompson, 2010, p. 191). Masks were common in silent cinema 

before the use of close-ups became standard film lexicon. Abel Gance (1923) employed 

circular and oval masks in numerous shots for La Roue. Similarly, in Intolerance, DW 

Griffith (1916) adopted vertical masks to block out scenes and highlight significant 

actions, such as soldiers falling off a rampart. In The Magnificent Ambersons, Orson 

Welles (1942) applied the iris to close a scene. While in Suspense (Smalley, 1913) and 

Brian de Palma’s (1973) Sisters, use multiple frames of different sizes and shapes to 

depict simultaneous conversations taking place within a larger frame (Bordwell & 

Thompson, 2010, p. 191). 

 

Frame-in-frame 

Frame-in-frame is a strategy used in flat filmmaking to draw the viewer’s attention 

through the use of surface divisions, such as windows, fences, portholes, or doorways. 

The actor is positioned inside these confined areas of the frame to direct the viewers' 

eyes according to directorial emphasis or alter the fixed aspect ratio (Block, 2008, p. 71). 

This strategy has been used by film directors, such as Ingmar Bergman. For example, in 

a crucial scene shot from a hallway in Face to Face (Bergman, 1976), “the view of two 
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rooms is split in two and shows two actions happening in the separate spaces 

simultaneously as framed by doorways, with multiple windows in the background 

(Monaco, 2009, p. 197). A still from the film (see Figure 20) shows the character Jenny 

on the left, distraught from having just discovered the girl on the floor, being overheard 

by the intruder on the right. To show these actions simultaneously within the same screen 

creates far more drama and tension than would be possible from subsequent cuts. Such 

effects were inspirational in considering how to direct viewers’ attention in Calling. 

 

 

Figure 20: Face to Face (Bergman,1976) 

 

These techniques – masking and frame – can be utilised in CVR films to focus viewers’ 

attention within the 720-degree story space (this is discussed in more depth in Chapters 

4 and 5). 

 

Lighting 

Ordinarily, few elements in a visual narrative are as useful or powerful as light and colour. 

Aside from satisfying the audience's pure emotional instincts, lighting and colour are 

imperative in directing the audience’s attention. Keating (2010) points out that “lighting 

can help tell the story by directing the spectator’s attention, setting an appropriate mood, 

denoting time and space, and enhancing characterization” (p. 126). The critical role that 

lighting plays in conventional flat cinema as a device to direct audience attention is of 
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particular relevance in CVR film for which audience focus is crucial. For example, in a 

dark scene, actors can be illuminated by a spotlight, varied lighting can foreground key 

protagonists, while strong contrasts between light and shade can create POI. I test these 

hypotheses in CVR previs, as discussed in Chapter 4. 

 

Colour 

Colour is another strategic component in traditional film language of relevance to the 

would-be CVR filmmaker. In Schindler's List, Steven Spielberg (1993) employs a palette 

of predominant and contrasting reds and greys to direct the viewer’s attention. One 

example is shown in Figure 21, wherein the girl in the blood-red coat is rendered a POI 

within the contrasting grey surrounds. Spielberg (1993) highlights the girl in red to show 

that under the brutal rule of the Nazis, this little girl carries the hope of freedom. 

Mateer (2017) indicates that differences in colour, where one element of a scene has a 

different look to the other elements, is applicable to guide the viewer’s gaze in cinematic 

CVR (p. 21). Indeed, in CVR film, colour can play a crucial role in creating POI to 

progress the plot and facilitate editing. I applied this method in my CVR film Calling and 

reflect on its effectiveness in Chapter 5.  

 

Figure 21: The colours red and grey in Spielberg’s (1993) Schindler's List. 
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Camera placement 

 

Camera Angle 

The camera placement determines the focal area and composition of the shots in a film, 

and it also represents the viewpoint of the audience in the story space. It, therefore, 

establishes the relationship between viewer and object. Established cinematic principles 

inform which camera positions are chosen to deliver the intended meaning and emotional 

connection in a shot (Ward, 2002, p. 17). Bordwell and Thompson (2010) explain that 

“the high angle positions the audience as if they are looking down onto the frame’s mise-

en-scene and the low angle has us look up into the frame” (p. 194). The former endows 

the viewer with power over the subject, while the latter has the viewer appreciating the 

subject as authority or threat.  

Camera Roll 

The camera roll or “Dutch tilt” or “Dutch angle” is a technique that results in the tilting of 

the screen image. A Dutch tilt may be combined with a subjective or first-person POV to 

show highly emotional scenes, such as extreme violence, instability, or other novel 

effects experienced by the protagonist (Mascelli, 1998, p. 47). 

 

Camera movement 

Camera movement is the fifth aspect of cinematography to be considered in the service 

of atmosphere and emotion. In narrative filmmaking, the camera's motion must not be 

random but emerge from an aesthetic motive; otherwise, viewers are distracted from the 

story by poor technique. Concerning the role of camera movement in a flat, conventional 

film, Brown (2013) describes two motivations: “first, the action itself may motivate the 

move. Secondly, the motion of the camera itself may have a purpose, which can reveal 

new information or a new scene” (p. 210). Due to the challenge of conceptualising the 

role of camera and camera movement for CVR film, the camera is predominantly 

employed as a fixed device. Further research and technological developments may 

make it possible to increase the potential for CVR cameras to be more kinetic when 

shooting.  
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Not all camera movements in traditional filmmaking work effectively in a CVR context, so 

they need to be adapted to suit the CVR format. I hypothesise that motion sickness might 

be a challenge when incorporating tracking movement into a CVR film. Jerald (2016) has 

identified the challenge in using camera movement in CVR when he states that poor 

camera movement is problematic because motion sickness may occur when the 

movement is unstable and too fast. This aspect occurs because the viewer’s eyes can 

visually see the movement but do not move physically (p. 165).  

 

Another critical challenge is maintaining audience attention across the multiple POI 

traversed with a moving camera in CVR. Orson Welles famously employed a continuous 

long tracking shot in Citizen Kane, keeping both foreground and background elements 

in focus, for his “montage in-depth” (Nelmes, 2012). This approach is so-called because 

the camera moved through the space to reveal dramatic information rather than 

sequentially scene by scene. I simulated this camera movement in a CVR previs adapted 

from Citizen Kane (Welles, 1941) and discuss its shortcomings in CVR in Chapter 4. See 

“Appendix 1: Camera Movement” for a more in-depth explanation of established 

traditional filmmaking techniques, including camera move in/out, panning and tracking. 

 

Summary  

This section has reviewed several conventional traditional filmmaking techniques, 

including distance of framing, off-screen space, strategies for drawing a viewer’s 

attention, camera placement and camera movement. Conventional framing techniques 

such as masking, lighting, colour and frame-in-frame, offer potential strategies in 

cinematic CVR to draw viewers’ attention. At the same time, camera movement presents 

challenges in CVR in the form of dizziness to CVR viewers and in directing audience 

attention. I have experimented with applying these conventional production techniques 

in CVR, as discussed in Chapter 4.  
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Section Three: Editing 

This section reviews six well-known editing techniques from conventional filmmaking, 

including the 180-degree principle, eyeline matching, matching cut, jump cutting, 

montage and the long take. Although these editing techniques work well in a conventional 

film, their application in a frameless CVR story space poses several challenges and 

limitations. However, CVR theorists, such as Gödde et al. (2018), suggest strategies and 

adaptations deal with these (p. 197). For example, the use of extended shot durations in 

CVR can help provide sufficient time for viewers to examine the scene and locate the 

areas of interest or action. I analyse the feasibility of such editing conventions in Calling 

and summarised the discourse on CVR film editing from the relevant literature. 

 

Conventional editing techniques  

Editing can emphasise actions taking place in separate locations and present spatial 

relationships (Bordwell & Thompson, 2010, p. 232). Editing is treated in film studies as 

an element of film form. It is an area of investigation in the histories of film style and 

studies into the organisation of time and space in cinema. Editing plays an essential role 

within a film’s stylistic system as it actively shapes viewers’ experiences. According to 

Ward (2002): 

 

Editing is selecting and coordinating one shot with the next to construct a sequence 

of shots that form a coherent and logical narrative. There are several standard 

editing conventions and techniques that can be employed to achieve a flow of 

images that guide the viewer through a visual journey. (p. 217)  

 

Stories are usually presented chronologically, with editors trying to maintain spatial 

continuity by establishing shots, long takes, eyeline matching and the 180-degree 

principle (see Appendix 1: Editing Techniques in Flat Film for detailed explanations and 

examples). According to the review of CVR films in the previous section, some traditional 

film editing techniques are already being applied to CVR film production, such as parallel 

editing and the matching cut. Kjær et al. (2017) believe that editing in CVR films is still 

an unexplored topic (p. 4). However, whether traditional editing techniques or 

http://www.oxfordreference.com.libraryproxy.griffith.edu.au/view/10.1093/acref/9780199587261.001.0001/acref-9780199587261-e-0225
http://www.oxfordreference.com.libraryproxy.griffith.edu.au/view/10.1093/acref/9780199587261.001.0001/acref-9780199587261-e-0277
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adaptations can be used effectively in CVR is something that I examined in making my 

CVR film, Calling. I list traditional editing techniques below; the effectiveness of their 

application in Calling will be reflected upon in Chapter 5. 

 

Table 2: Summary of conventional editing techniques 

 

Conventional 

Editing 

Techniques 

Definitions / Functions 

(see Appendix 1 - Editing Techniques in Flat Film)  

180-degree 

principle 

This basic 180-degree principle is designed to maintain visual 

continuity of position, eyelines and screen direction for the viewer and 

avoid visual confusion (Bordwell & Thompson, 2010, p. 236). This 

principle requires that the camera remains on one side of an “axis of 

action”, for example, in dialogue, so that subjects remain screen left 

and screen right across subsequent edits. 

Eyeline matching If there is an apparent act of "looking outside the frame" in the first 

shot, this sets up an expectation in the viewer that the next shot will 

reveal what the actor is looking at, via the actor's POV (Ward, 2002, 

p. 241). 

Matching cut on 

action 

Bordwell and Thompson (2010) indicate that “A continuity cut that 

splices two different views of the same action together at the same 

moment in the movement, making it seem to continue uninterrupted” 

(p. 492). 

Jump cut Jump cut refers to the cutting of a continuous action into several 

actions with time intervals. This editing technique breaks the continuity 

of time (Brown, 2011, p. 96). As a discontinuous device, jump cuts 

pertain more to the genre of experimental or progressive cinema.  

Montage Monaco (2009) suggests that “In the U.S. the word for the work of 

putting together the shots of a film is ‘cutting’ or ‘editing’, while in 

Europe the term is ‘montage.’ The American words suggest a trimming 

process, in which unwanted material is eliminated” (p. 239). Ward 

(2012) indicates that “montages help to hold the viewer’s attention and 

provide visual interest on what would otherwise be a dry delivery of 

facts” (p. 224). The term “montage”, in drawing on its experimental 

roots in early Soviet cinema, now refers to a series of shots linked 

thematically rather than pertaining to the rules of continuity editing.   

Long take “A shot that continues for an unusually lengthy time before the 

transition to the next shot” (Bordwell & Thompson, 2010, p. 492). The 

long take technique serves to maintain visual continuity and is often 

applied in traditional films. Although the long take is functionally 

opposed to montage, its applicability for CVR lies in allowing viewers 

the time (and space) to discover POI as plot points and so setting up 

subsequent edits as required.  
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Editing in CVR 

Lescop (2017) suggests that “editing is like creating sentences, organising words/shots 

to create accurate information; the message is more precise or plays with the inner 

signification of words/shots to create a new meaning” (p. 3). As such, editing is a complex 

and potentially powerful filmmaking tool. Lang (2014) offers a cautionary note on editing 

for CVR: “How much of a traditional ‘film’ mindset can be disregarded when creating this 

sort of immersive content?” (para. 16). He suggests that being “able to make cinematic 

CVR a useful and compelling storytelling medium for the audience means specific 

considerations need to be made when directors are shooting. It means that directors 

have to think about editing in different ways” (Lang, 2014, para. 14).  

 

According to Ambs (2016), “CVR has yet to see its first “cinematic cut” because it lacks 

the technical ability” (para. 3). However, Brillhart (2017) holds a different view, arguing 

that “editing is not only possible in CVR but a very powerful tool for enabling connection” 

(para. 15). To provide CVR filmmakers with possible solutions, I survey and summarise 

six critical concepts in the following from the current CVR film discourses on editing: 

storytelling coherence, matching attention, jump cuts, embodied montage, extended 

CVR shot duration and continuity edits. 

 

Maintaining storytelling coherence is the first concept. Lescop (2017) believes that 

“narration in CVR still means telling a good story. If there is no story, it is only a technical 

demo or a tutorial; the main question is whether the CVR user can follow the author’s 

initial concept” (p. 3). The implication of “storytelling coherence” suggests that an event 

occurring in CVR space should maintain a completed storyline rather than applying cuts 

to break the time-space relationship. Farahzadi (n.d.) proposes that CVR storytelling is 

similar to oral communication in that each person will have a highly individual experience 

within the communal activity of storytelling. Brillhart (2017) believes that the CVR creator 

should be a story enabler, not a story dictator, allowing the stories to unfold in space 

(para. 18). This focus means that CVR directors in the future may have to rely more on 

spatial narrative – or the unfolding of the story within the one continuous space – than 
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on the pathways of conventional storytelling through sequential framing. 

 

As a second important concept in cinematic CVR editing, Brillhart (2016b) proposes the 

principle of matching attention. We can imagine the viewer as standing in the center of 

a circle in each CVR scene, with each circle representing a panoramic shot. In the first 

circular region, there is a starting POI and an ending POI. When an ending POI in the 

first panoramic shot aligns with a starting POI in the second panoramic shot in the same 

perspective, the two panoramic shots can be matched and edited together (see Figure 

22). I have discussed POI in CVR editing in more detail in Section One of this chapter.  

 

Although matching attention is similar to the matching cut of traditional film editing, the 

matching cut is based on the physicality of the film screen's picture frame, whereas 

matching attention is based on POI in a 720-degree space. I have merged these two 

methods into a new method, virtual frame cutting, which I applied in my CVR film Calling 

and discussed in Chapter 5. 

 

Figure 22: Shift in POI (in/out) in World A, the transition to World B (Brillhart, 2016b) 

 

The third concept, jump cuts, has been employed by CVR filmmakers more 

adventurously since 2017. Gödde et al. (2018) suggest that the jumping of shots in time 

and space break the sense of immersion and presence because such an experience 
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does not exist in our acknowledged everyday reality. However, Kjær et al. (2017) hold an 

opposite view, proposing that an increased cutting frequency does not negatively 

influence the participants' experience, as long as the participants' attention is 

appropriately guided at the point of the cut (p. 4). Farahzadi (n.d.) cautions that “while 

jump cuts may be necessary, it is important to limit them as much as possible to preserve 

the audience’s suspension of disbelief and to minimize CVR sickness” (p. 8). 

 

Regarding the fourth concept of montage, Tortum (2016) proposes the term embodied 

montage for a technique that involves editing between the POV of the embodied CVR 

character and the POV of the viewer. He explains the term as “the decoupling and 

recoupling of action and perception in virtual reality experiences to generate new 

meanings, similar to montage in the film” (p. 3). In the process of producing my CVR 

feature film Calling, I applied a technique that resembles Tortum’s (2016) embodied 

montage by alternating between the viewer’s (objective) POV and my protagonist’s 

(subjective) POV. This approach provided an impartial overview of the scene, intercut 

with an empathetic view of the 720-degree environment as seen through the character's 

eyes. Such strategies embed the audience within the action (and plot). As Tortum (2016) 

suggests, “Embodied montage allows creators to construct narrative meanings by 

juxtaposing unexpected actions and perceptions” (p. 76). For the CVR filmmaker 

exploring new storytelling techniques, embodied montage potentially “offers a new way 

of thinking of the human body as an interface. It reorients the body for expressive means” 

(Tortum, 2016, p. 76).  

 

The fifth concept in CVR extended CVR shot duration provides viewers with more time 

to find the POI and explore the environment. This technique is similar to the long take in 

flat filmmaking. Gödde et al. (2018) consider that when there is only one POI in a CVR 

scene, most viewers will look around thus taking about 15 seconds to turn their attention 

back to the POI. However, in shorter shots, they often miss the POI because they do not 

have enough time to enter this orientation phase (p. 197). Conventional long take theory 

can be fully applied in CVR movies as it gives audiences more time to explore the scene. 
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Serrano et al. (2017) propose a peak of exploration at the beginning of every cut, and a 

similar peak of attention after cuts, regardless of the type of editing (p. 9). This aspect 

suggests that after each cut, the viewer needs more time to explore the new scene, thus 

necessitating an extended CVR shot duration. Moreover, because the long take provides 

time and space for spatial narrative, more actions and clues can be unfolded in 720-

degree story space. Thus, the audience’s attention can be directed at various significant 

actions and props (providing their respective layers of meaning) within the same CVR 

scene, similar to Orson Welles’ (1941) “montage-in-depth”, to be discussed in Chapter 5 

regarding its previs test in CVR. 

 

Finally, in the sixth concept, continuity edits, the focus on continuity refers to a logical 

coherence of the story, dialogue, and image, such that it presents the appearance of 

reality, including the continuity of content, movement, position and time (Brown, 2012, p. 

78). Serrano et al. (2017) indicate that traditional film editing techniques can be extended 

to 360-degree immersive narrative films (p. 4). They state: 

 

continuity edits do succeed in maintaining the perceived continuity also in CVR, 

despite the visual discontinuity across edit boundaries. This suggests that viewers 

build a mental model of the shown event structure that is similar to watching a 

traditional movie, despite the drastically different viewing conditions. (p. 9) 

 

Mateer (2017) also argues that:  

 

continuity-led grammars can apply to cinematic CVR (CCVR) production. In part, 

this is due to the fact that a user in CCVR is only able to look in one specific 

direction at any one time, meaning that other parts of the narrative environment 

are not visible, as is the case with action off-screen in film. Accordingly, various film 

directing techniques should be directly adaptable to a 360° presentation 

environment. (p. 19) 

 

It may be deduced that the role of editing in CVR films is to create a series of audio and 

visual cues to produce a preconceived narrative experience. 

 

  



44 

 

Summary 

This section investigated six editing techniques from conventional filmmaking, including 

the 180-degree principle, eyeline matching, matching cut, jump cutting, montage and the 

long take. These editing techniques were applied in my own CVR film Calling, and their 

efficacy is discussed in Chapter 5. I also reviewed the discourse on six associated 

concepts of editing as they apply to CVR – namely, storytelling coherency, matching 

attention, jump cuts, embodied montage, extended CVR shot duration and continuity 

edits. These technical concepts provide practical solutions or inspiration to CVR 

filmmakers in the challenging area of CVR editing and storytelling. 

Section Four: Composition and Narrative  

This section reviews traditional composition theory and associated narrative to provide 

strategies for drawing viewers’ attention and more broadly narrative strategies for 

cinematic CVR. I have applied elements of composition to my CVR film in service of its 

narrative – the effectiveness of this is discussed in Chapter 5. This brief review of CVR's 

narrative mainly focuses on the narrative in CVR and spatial narrative and connections 

to environmental theatre and performance, and games.  

 

Composition 

Composition as a method of structuring the components of a 2D or 3D image is an 

exercise that has significant effects on the communicative richness of a media artifact 

(Cheatham & Haler, 1983). Mascelli (1998) describes the importance of good 

compositional organisation in the following way: 

 

Good composition is the arrangement of pictorial elements to form a unified, 

harmonious whole. A cameraman composes whenever he positions a player, a 

piece of furniture, or a prop. Placement and movement of players within the setting 

should be planned to produce favorable audience reactions. Since viewing a 

motion picture is an emotional experience; the manner in which scenes are 

composed, staged, lighted, photographed and edited should motivate audience 

reaction, according to the script's intent. The viewer's attention should be 

concentrated on the player, object or action most significant to the story at that 

moment. (p. 199)  
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The application of traditional composition theory provides a way of approaching the 

organisation and arranging spatial elements in CVR. Block (2008) delineates a film 

narrative's visual component in terms of its space, line, shape, colour, motion and rhythm 

(p. 8). When various elements of the space have been consciously designed within the 

boundaries of the space, a spatial composition comes into being. The human brain 

organises information and emphasises elements, and so attaches meanings to 

sophisticated concepts of design and visual language. 

 

Ward (2002) indicates that there may be several reasons why a shot's composition needs 

to be organised. These include a need to: 

 

• Direct the audience’s attention to one part of the frame in order to emphasise 

one important element (e.g. one person within a group or one feature of a 

complex subject); 

• Identify production needs to compose a shot that will create atmosphere mood 

or a location identity; and 

• Provide essential or new information. (p. 57) 

 

As Block (2008) explains, once the composition's visual structure can be explained with 

basic visual components, it is then possible to establish a connection between the visual 

structure and the story (p. 8). This focus means that the director needs to organise and 

arrange visual components in accordance with the story. These visual components, such 

as symmetry, contrast and repetition (see Appendix 1: Composition & Narrative) are a 

critical means of conveying narratives (and character relationships and themes). For 

example, a quarreling couple standing in two symmetrical window frames implies that 

their marriage has broken down. In contrast, a contrast of colour between a cold night 

and a warm room suggests a happy family. Accordingly, these traditional methods of 

visual composition were trialed in their application to my CVR film, Calling.  

 

Narrative in CVR 

The narrative is a type of discourse that connects events and places, which typically form 

a whole event with a beginning and an end (Anudre & Frangois, 2005, p. 22). CVR as 
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an evolving film medium transcends traditional film production rules and techniques: “the 

stories don’t change, but the way we tell them in CVR will change” (Ultimate Beginners 

Guide to Virtual Reality Storytelling, 2016). Aylett and Louchart (2003) believe that CVR, 

as a narrative medium, should be regarded as an independent art form, like film or drama 

(p. 3). Although the CVR medium relies on the same basic narrative principles as other 

narrative screen media, the more complex CVR space differs from other screen media. 

It requires narrative strategies to attract and keep the viewing audience's attention. 

Farahzadi (n.d.) compares the relationship between traditional storytelling and 

storytelling in CVR: 

 

when making content for CVR, it is important to consider and understand the ways 

in which it is different from traditional storytelling in film. With a borderless edge 

that expands to surround you, one of the biggest challenges with CVR film is 

ensuring that the audience is engaging with the content as intended by the film’s 

creators. While cinema has a decades-long history and toolkit for audience 

engagement, the playbook for CVR is still unwritten. (p. 7) 

 

Our physical world is composed of many spaces with different functions, such as private 

space and public space, through which people can observe, work and live their lives. 

CVR films reproduce and restore these spaces to a greater extent than two-dimensional 

film spaces. Yet, how to arrange story elements in these spaces requires the planning 

and designing of spatial creators. In the case of the CVR film director, a series of events 

needs to be arranged and assembled in that space in a specific logic to generate and 

communicate a “spatial narrative”.  

 

Hameed and Perkis (2018) explain that “spatial storytelling works by spatially engaging 

a user inside a mediated environment whose discovery through exploration advances a 

non-linear narrative, and where space is the essential communication medium” (p. 327). 

Furthermore, Harris (2015) suggests that “Space connects places, but the place is also 

imbued with temporal qualities that spatial stories traverse and organize and link into the 

story form” (p. 42). Narration in CVR can happen laterally across space, rather than the 

linear narrational focus of traditional cinema; the collating of ideas in space is driven by 
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the viewer in CVR, rather than the editor of traditional film. The onus, therefore, is on 

CVR filmmakers to consider how viewers can discover these spatial narrative elements 

in the CVR story space. 

 

CVR film has advantages in how space can be used compared to other narrative 

structures, as spatial narrative can integrate multiple narrative-related clues in the same 

story space. Filmmaker Farahzadi (n.d.) explains that “the environment cues the 

audience as to where they should be looking and when” (p. 11). Directors can still control 

the narrative in CVR but only provide a range of narrational cues for an audience, which 

is part of a story occurring all around them (Henrikson et al., 2016, p. 788). Interestingly, 

Hogg (2017) conceives of CVR storytelling as more like theatre than film (p. 18). In the 

context of narrative in theatre, Pope et al. (2017) provide this insight: 

 

CVR has thus far struggled to reconcile narrative control with audience relationship 

and interactivity; theatre has an established practice of combining all of these 

elements through the careful orchestration of physical spaces and spatial 

relationships. The expertise of theatre practitioners lies not only in their 

presentation of narrative through spatial cues, but also in their management of the 

complex spatial relationship between audience members, the physical action on 

the stage and the narrative of the imagined world of the play. (p. 4468) 

 

Another emerging concept in CVR film is “rewatchability”. Elmezeny et al. (2018) explain 

how the CVR film viewer “will certainly miss something when watching the video” (p. 5) 

and hence there is a need for the rewatchability of the missed parts. Accordingly, they 

go on to explain how this term “includes reasons to watch a video again, such as gaining 

a deeper understanding of the story or exploring the VE (virtual environment) further. It 

allows the viewer to find hidden details and, consequently, get more narrative context” 

(p. 5). Designing for rewatchability is one solution to the CVR filmmaker’s conundrum. 

While the expanded CVR story space provides greater storytelling capacities, there is an 

increased probability that the viewer will miss events or objects essential to making 

sense of the narrative. 
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In terms of my project, this notion of rewatchability resonates with my experiences of 

making Calling, where I became aware of the potential for the viewer to miss certain 

clues in the narrative. This aspect is reinforced by Farahzadi (n.d.), who suggests that 

“audiences may not be looking in the correct direction at the proper time in CVR.” The 

would-be CVR filmmaker would do well to be mindful of pre-designed rewatchability as 

a novel feature of the CVR film format when considering the realisation of plots and sub-

plots in the CVR story space. To do this, the CVR director needs to build enough plot 

clues into the CVR story space – such as actions, props and dialogue – so that 

narrational coherence is achieved with an initial viewing, and yet further story nuances 

can be picked up from repeat screenings. 

 

Related to rewatchability, Elmezeny et al. (2018) propose the associated concepts of 

spatial and temporal explorability. They discuss the “benefits of watching a video several 

times, looking around (spatial explorability) and pacing slowly” to allow “time to explore 

the virtual environment (temporal explorability)” (p. 8). Enhanced spatial explorability 

“influences the amount of rewatchability” and is realised by “location changes, hidden 

details and information in the virtual environment, as well as multiple storylines, 

characters within 360-degrees, and tasks for the viewer”. On the other hand, “to improve 

both temporal explorability (and rewatchability), the focus needs to be on other factors, 

such as the complexity of the story” ((Elmezeny, 2018, p. 8). For my study, spatial 

explorability is a principle that guided me to ensure that my CVR feature film Calling 

strategically incorporated in-built explorability features such as those described above 

by Elmezeny et al. (2018), as well as novel strategies discussed in Chapter 5. 

 

Jerald (2016) agrees that the “exploration” stage is an essential part of audience 

navigation. Exploration usually occurs when observers enter a new environment, at 

which point they seek out its features. The viewers’ searching has a specific target (p. 

153), and auditory cues are especially useful for signaling a vital event (p. 149). Dooley 

(2017) encourages the creator to focus on “core experience, acclimation and the 

directing of viewer attention” (p. 168). In so doing, it is suggested that “the basic structure 
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of the virtual world should be directly evident and self-explanatory so that users can 

immediately understand and start experiencing and using the world” (Dooley, 2017, p. 

167).  

 

Narrative in Games and Theatre 

In terms of spatial narratives, CVR can be seen to take its cues from video games and 

theatre. Álvarez and Duarte (2018) believe that there is an inevitable connection between 

games and CVR in narrative and spatial design, as they approach CVR space as a 

simulation of the real world: 

 

Games such as The Lab (Valve, 2016) create a series of short experiences aimed 

at showcasing CVR’s capabilities for spatial exploration, emotional manipulation, 

and narrative development. In a sense, video games are strategically poised to 

take advantage of CVR systems, given that their central activity is to simulate 

synthetic worlds using transferable technologies and a methodological approach 

in creating a spatial design. (p. 228) 

 

Jenkins (as cited in Kelomees & Hales, 2014, p. 36) indicates that “environmental 

storytelling in games creates the preconditions for an immersive narrative experience via 

four kinds of narrative architecture”. Of these four – evocative spaces, enacted stories, 

embedded narratives and emergent narratives – the latter two hold the most relevance 

for storytelling in cinematic VR: 

 

• Embedded narratives: narrative information can be embedded in a game’s 

mise-en-scène. This narrative form often occurs within contested spaces where 

the player has to overcome various challenges to progress through the narrative 

space; 

• Emergent narratives: such narratives take shape through play. Game spaces 

conducive to emergent narratives are designed to be full of narrative potential 

and thereby enable the player’s story-constructing activities. (Jenkins, as cited 

in Kelomees & Hales, 2014, p. 36) 

 

Games can provide directors with methods of how to design blocking and random plots 

for game worlds. This approach inspired me to design blocking in Calling and design 

randomly occurring events for characters to increase the impact of dramatic conflict. 



50 

 

Furthermore, games tend to simulate a panoramic environment that is the same as CVR 

space. In games, I found that players explore the surrounding area when they enter a 

new scene where a story would unfold. This exploration also occurs when the viewer 

follows sounds to identify where they emerged within the scene. Therefore, exploring 

space and taking advantage of sound to draw players’ attention becomes a useful 

method for developing CVR story space.  

 

Meanwhile, environment theatre inspired me to design competing plots in CVR space. 

Environmental theatre is “a branch of the New Theatre movement of the 1960s that 

aimed to heighten audience awareness of theatre by eliminating the distinction between 

the audience’s and the actor’s space” (Environmental theatre, 2009, para. 1). Schechner 

(1973) argues that the logic of storytelling is essential in environmental theatre because 

storytellers need to consider arranging the plots spatially within the theatre space to 

direct and anticipate the audience’s attention (p. 83). According to environment theatre 

strategies, multiple plots can be arranged on the theatre stage with multiple clues 

presented to complete plots in CVR space. Lescop (2017) holds that the inspiration for 

VR narrative derives from theatre (p. 3), while Pope et al. (2017) suggest that “Makers 

of VR could gain a great deal from considering the types of narrative device, all based 

on spatial tensions, harnessed in theatre on all its levels” (p. 4477). Subsequently, in 

relation to CVR filmmaking, the CVR director must fully grasp the logical relationship 

between events in the spatial narrative and accordingly design and arrange multiple 

discoverable elements. When the audience enters a specific space, clues to the plot can 

be found through lighting, sound, photos, the characters’ actions and other elements of 

the story space. 

 

Schechner (1973) summarises that the environment's composition is primarily related to 

space and the audience. He believes that the audience is the environment and that there 

is no fixed boundary between them and space. The space of the whole environmental 

theatre should be a spherical space. Schechner (1973) proposes the design principles 

of the environment theatre with the following attributes: 
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• The whole space must be designed for each production; 

• The design should pay attention to space-senses and space-fields; 

• Every part of the environment is functional; 

• The environment is gradually formed in the process of the actors’ performance; 

and 

• Performers should be included in all steps of planning and construction (p. 39). 

 

In traditional theatrical experience, the viewer is usually a relatively passive spectator 

watching the story as it happens on stage. By contrast, in environmental theatre, a sense 

of immersion is created through a shared activity that combines watching and acting. 

Immersion means having placed the audience inside the story space. Once again, the 

connections to the immersive viewing experience of CVR are clear. This position 

contributed to developing the terms micro-narrative, VR story logic and narrative density, 

used strategically in Calling. These approaches to narrative, which acknowledged spatial 

over linear evocations and facilitate the notion of audience discovery, are a clear and 

obvious fit for the CVR story world.  

 

Performance   

In CVR virtual story space, the actors can perform at various locations within it, which 

means that the director must be particularly mindful of actor placement concerning plot 

progression and relation to the audience. In Schechner’s (1973) theory of environmental 

theatre, a performance area is like an island around which the audience should move 

freely within the dramatic space, like swimming in the sea. He also encourages creators 

to have an acute sense of space and scope, maintaining that each part of the 

environmental space contains stories (p. 39).  

 

Similarly, Chinese Professor of theatre studies Miaosheng Hu (2016) highlights that 

allowing the audience to enter the performance area is the stock-in-trade of breaking a 

proscenium stage, blurring the boundary between the viewers and actors (p. 38). These 

perspectives on live stage performance are useful when considering the novel dynamic 

facilitated by the CVR story space. Henrikson et al. (2016) indicate that: 
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with CVR, the space all around the audience can be used to stage a film. For this 

reason, the concept of blocking – that is: the process of deciding what will be where, 

how will the objects and people move, and the composition of a scene as a whole 

is crucial. ‘How much of the film will happen in front of the user?’, ‘What will happen 

behind the user?’, and ‘How should one guide the viewer’s attention from one area 

to another?’ are just some of the considerations needed when planning the 

blocking for CVR. (p. 789)  

 

Summary  

This section summarised the function of visual composition and associated narrative 

considerations in CVR film. These composition methods were applied in my film Calling 

in support of the narrative and described in Chapter 5. In this section, I also discussed 

the narrative approaches of relevance to CVR, including spatial narrative, gameplay; 

environmental theatre; and performance considerations. I also provided a summary 

explanation of emerging concepts in CVR film narratives: rewatchability and spatial and 

temporal explorability. 

Conclusion 

This chapter introduced the critical theoretical aspects that provide a context for this 

investigation: Section One reviewed previous CVR films, such as Help and Invisible, 

highlighting that much remains to be researched and understood for a more systematic 

approach to producing CVR films. Section Two highlighted several gaps to be explored 

between traditional flat frame-based film and the new possibilities presented by 720-

degree CVR film space. Section Three presented a review of traditional film production 

techniques, along with a review of CVR filmmaking discourse, from which I distilled six 

of the main CVR editing concepts. These have been applied in the making of Calling, as 

I will detail in later chapters. Section Four showed that the traditional concepts of 

composition need to be understood and then adjusted for CVR film's emerging spatial 

storytelling media. The following chapter on methodology explains the three phases of 

research undertaken for this study – namely, scene selection from six classic traditional 

2D films, a series of flat to CVR previsualisation experiments, and finally, the production 

of an original feature-length CVR film, Calling. 
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CHAPTER 3  

METHODOLOGY: PRACTICE-BASED RESEARCH 

Introduction 

This chapter outlines the Practice-Based Research (PBR) methodology employed for 

this study, beginning with a summary of PBR's evolution as an academic research tool. 

Current definitions and an explanation of the PBR is presented, followed by examples of 

how PBR can be applied in academic practice and how I utilised PBR in my study to 

create the CVR feature film, Calling. 

PBR as an Emerging Research Paradigm in Art and Design 

Gray and Malins (2004) provide a helpful guide to understanding how PBR has taken 

root as an established research methodology. They trace PBR back to the late 1970s, 

noting that a critical text in this development is “Andrew Stonyer’s PhD completed in 

1978 – ‘The development of kinetic sculpture by the utilization of solar energy’ – 

demonstrates the beginnings of inquiry through practice” (p. 26). Gray and Malins (2004) 

describe Stoyner’s (1978) thesis as exploring “the theoretical and methodological 

framework of the research, reflecting on practice, bringing the thesis to resolution” (p. 

26). In their review of the evolution of PBR, Gray and Malins (2004, p. 26) give evidence 

of various scholars, including Saleh’s (1981) and Cooper’s (1982) research on graphic 

design, among others who have successfully applied PBR to arts and design higher 

degree research.  

 

The purpose of the methodology is to help readers understand the broadest terms, not 

the product of inquiry but the process itself (Gray & Malins, 2004, p. 100). Currently, PBR 

is a widely accepted methodology used in film research, focusing on originality and 

contribution to knowledge (Candy, 2006). This acceptance can be demonstrated through 

the means and outcomes of practice, including the production of artefacts, such as 
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images, music, designs, models and digital media or other outcomes like performances 

and exhibitions. Candy (2006) explains that:  

 

While the significance and context of the claims are described in words, a full 

understanding can only be obtained with direct reference to those outcomes. A 

practice-based PhD is distinguishable from a conventional PhD because creative 

outcomes from the research process may be included in the submission for 

examination and the claim for an original contribution to the field is held to be 

demonstrated through the original creative work. (p. 1) 

 

Candy (2006) goes on to suggest the approach as a framework to establish guiding 

questions that inform reflection for the would-be PBR practitioner: 

 

• What was proposed, discussed, decided and carried through; 

• What stumbling blocks arose and how they were addressed; 

• Whether the ideas were workable, interesting, challenging;  

• Whether the collaboration worked well or not;  

• Reasons for success or otherwise;  

• Did the solutions work well, if not why not; 

• Whether there were different viewpoints between you and your collaborating 

parties; and  

• Whether lessons were learnt from failures. (p. 8) 

 

Additionally, Gray and Malins (2004) recommend that arts and design practitioners and 

researchers should utilise one or more of the following analytical tools to track and to 

document the processes and discoveries: 

 

• Visualisations; 

• Concept mapping and mind mapping; 

• Modelling and simulations; and 

• Reflective journals.  

The reflective journal is an established and acknowledged research method within PBR 

methodologies within the arts and design field. Gray and Malins (2004) provide a useful 
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guiding definition of how a reflective journal, or research diary, can be contextualised 

within the PBR paradigm: 

 

Reflective journaling goes beyond the use of the sketchbook in that it is a much 

more structured and deliberate research method. It is a purposeful process and 

framework for helping to expose and explore various models of practice, 

encourage interdisciplinarity and collaboration, extend professionalism and have 

more effective conversations with ourselves. The journal/diary itself is a store – a 

repository for a range of information in a range of media – which is added to and 

consulted on a regular basis, and which may be related solely to a particular 

research project. (p. 113)  

 

Candy (2006) suggests keeping “an online diary or blog, or a hand-written notebook” and 

also a notebook on hand “at all times to record any observations or events during the 

process of making a work” (p. 8). Further to this point, Candy 2006) warns against making 

a habit of ad hoc reflection. He suggests scheduling “designated time for reflection after 

the events and to record your reactions and emerging thoughts at specified review points” 

(p. 8).  

 

On reviewing the literature on reflective journaling, there appear no right or wrong ways 

to keep a journal. Instead, each journal must necessarily find its form, style and 

structures specific and relative to the individual researcher searching for new knowledge 

creation. There are many examples, prototypes and precedents to the idea of the 

reflection journal, including Buckminster Fuller’s “chronofile” or the “visual diary” (Gray & 

Malins, 2004, p. 30) and, more recently, blogs and vlogs.  

 

In terms of my research and data organisation, I found that the most effective way to 

track, archive, and monitor my study's progress was to keep a digital folder in which I 

included all transmedia documentation related to the PhD research project. I use the 

term “transmedia” because, during the process of keeping the reflective journal, I found 

myself using multiple and overlapping media, including hand-written texts, photographs, 

video clips and so on. Such diverse media, relating to my CVR filmmaking, helped me 

visualize and understand the connections between the different media that make up this 
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study. Together, this data came to represent what I call my transmedia reflective journal. 

The Research Framework 

The PBR method that I have employed consists of the following framework:  

 

1. A research methodology embedded in cinema theory and practice across the 

following categories: 

• Conventional film language and practice; 

• Current CVR discourse and practices; and  

• Concepts and practices of spatial design derived from theatre and games. 

These form a composite of filmmaking philosophies, ideals and foundations that have 

informed the research methods selected for this study. 

2. Practical and analytical tools in the form of a reflective journal and 3D previs 

simulations produced in a CVR format. These provide a means of informing the 

processes and approaches – both theoretical and practical – that were taken to 

produce the creative artefact; 

3. The creative artefact – the CVR feature film, Calling. Final reflections and 

evaluations were drawn from the making of Calling and the research tools (e.g., 

reflective journal and previs experiments).  

 

Each of the three framework components listed above is interrelated, as indicated in the 

following diagram: 
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Figure 23: Practice-based Research (PBR) diagram 

A Research Methodology Embedded in Cinema Theory and Practice  

The following is a discussion of how each of the three categories included in the research 

methodology relates to and informs my research. 

  

Conventional Film Language and Practice 

Key texts were used as the foundation to discuss traditional film language and 

grammatical rules in detail through the example of classic films (see Bordwell & 

Thompson, 2010; Thompson & Bowen, 2009). My research applies the traditional 

grammar presented in these books to CVR film and, through a series of experiments, 

explores and discusses to what extent these conventions can be utilised in CVR film 

production. Details about these rules and language were provided in Sections Two and 

Three of Chapter 2 when discussing conventional film cinematography and editing 

production techniques. 
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Current CVR Cinematic Discourses & Practices 

I have considered concepts from current CVR discourse to ascertain whether these 

contemporary approaches can be integrated with traditional film methods. For example, 

pertaining to editing and match-cuts in CVR, Bicanic (2016) proposes the concept of the 

“Arc of Attention” – the section of the visible area of the sphere that viewers can 

sufficiently pay attention to in a CVR film. Furthermore, Logan’s (2016) primary, 

secondary and tertiary “zones of action” are useful when considering how and where to 

situate elements in CVR. Brillhart (2017) introduces the concept of Points of Interest (POI) 

and which shots can be linked by these interest points, while Jerald (2016) discusses 

how to design and formulate CVR principles in consideration with its human players. A 

detailed discussion about these CVR discourses was provided in Sections One, Three 

and Four of Chapter 2 when discussing CVR filmmaking practice and CVR narrative. 

 

Concepts and Practices of Spatial Design in Environmental Theatre and Games 

Like CVR, the theatre provides a fixed-point 360-degree experience where audiences 

can freely watch performances from any vantage point (Henrikson et al., 2016). Thus, 

understanding specialised theories of stage theatre may inform or bring benefits to CVR 

film production. The theoretical basis for spatial narrative originates from American 

dramatist Richard Schechner’s (1973) theory on environmental theatre theory, a term he 

coined in 1968. The word “environment” can be interpreted from the perspective of space 

– that is, the surroundings of the theatre space. In conventional drama space, the 

relationship between audience and stage is framed, while in environmental drama, this 

relationship is de-framed.  

 

Environmental theatre makes all spaces available for performance so that a new 

relationship between performers and audience is possible whereby physical contact can 

occur and the intensity of sound may change (Schechner, 1973). A shared experience 

between the performance and audience areas produces an open and free form of drama 

(p. 10). Environmental theatre's underlying logic is not the story’s logic but the logic of 

telling stories (Schechner, 1973). Detailed concepts about these environmental theatre 



59 

 

principles were provided in Section Four in Chapter 2 when discussing spatial narrative 

and performance. 

 

Jenkins (as cited in Kelomees & Hales, 2014) contended that computer games belong 

within an older tradition of spatial stories because space in games has narrative functions. 

Jenkins (as cited in Kelomees & Hales, 2014) suggests that environmental storytelling in 

games creates the preconditions for four kinds of narrative architecture, namely:  

  

• Evocative spaces: spatial stories may evoke pre-existing narrative associations 

with other stories or already existing franchises;  

• Enacted stories: evocative spaces can provide a staging ground for the 

enactment of narrative event;  

• Embedded narratives: narrative information can be embedded in a game’s 

mise-en-scène. Embedded narratives often occur within contested spaces 

where the player has to overcome various challenges to progress through the 

narrative space; and 

• Emergent narratives: such narratives take shape through play. Game spaces 

conducive to emergent narratives are designed to be full of narrative potential 

and enable the player’s story-constructing activities. (p. 36) 

 

The latter two are cited as having particular relevance for the realisation of spatial 

narratives in CVR.  

Practical and Analytical Tools  

The following tools provided a means of informing the processes and approaches, both 

theoretical and practical, taken in the production of the creative artefact, Calling. 

 

The Reflective Transmedia Journal 

As explained above, I use the term “transmedia” to describe the type of reflective journal 

I applied in this study because it better represents the multifarious media and 

connections between components relevant to CVR filmmaking. It should be noted that 

Candy’s (2006) questions cited above were used to guide and inform how I kept and 

interpreted my reflective journal. I divided this journal into several sections, representing 

the following activities and tasks: 
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• Literature review reading/scanning and writing up phase;  

• Pre-production; 

• Production;  

• Post-production;  

• Post-completion; and 

• Description, evaluation and analysis.  

 

The list below provides examples of the kinds of data that were stored in the journal: 

 

• Evidence of the evolving chapters and sections of the research, including 

multiple upgraded versions of the research questions and the chapter structures, 

which transformed quickly from January to June 2019; 

• Featured articles from magazines and newspapers; 

• References to excerpts from CVR films, such as Help (2015), Invisible (2016), 

Out of Body (2016) and My Brother’s Keeper (2017); 

• References to the immersive theatre, Sleep No More (Punchdrunk, 2011); 

• CVR previs experiments from the flat film, including many experiments that were 

edited out of this thesis; 

• Storyboards used as previsualisations to guide the filming process in Beijing; 

• List of film screenings for Calling;  

• Calling film comments from my peers in Australia; 

• Calling trailers in 2D and 3D; 

• The finished feature film Calling;  

• Interviews with the director from Calling; and 

• Behind-the-scenes photographs and production notes and drawings express 

my ideas, doubts about the production processes, and commentary on the 

production processes. 

 

For example, Figure 24 is a pre-production planning image for Calling, taken from my 

transmedia reflective journal, showing the process for designing the virtual frame as a 

device to direct the viewer’s attention in progressing the narrative. The three elements 

indicated here are indicative of my research process. The drawn storyboard image 

shows how I staged the action with the actors; the Zone of Focus (discussed in Chapter 

4) diagram assists in planning the placement of the CVR camera in CVR space; and the 

on-set photograph demonstrates the application of the virtual frame based on the previs 
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experiments of Chapter 4.  

 

  

Figure 24: Storyboard, shooting map and on-set photograph 

 

3D CVR Previs as a Simulation Tool 

A 3D previs refers to the process of generating storyboards that are reworked with 

software into rudimentary 3D animation, complete with moving figures, dialogue, sound 

effects and music. The previs enables filmmakers to visually explore creative ideas, plan 

technical solutions and communicate a shared vision for efficient production. 

 

 

Figure 25: Calling storyboard and 3D previs (2016) 

 

The application of previs to CVR is an innovation of this research. My experience as a 

director confirms that CGI previs is a desirable and feasible approach for cinematic VR 

production. It enables directors to develop their ideas, reduce production costs and refine 

their outcomes in the CVR format. Therefore, this approach improves the accuracy of 

decision-making on camera placement, movement, character action and lighting setups. 
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3D previs allows the director to plan out every aspect of the principle photography before 

it takes place, saving time and reducing production costs.  

 

I used the popular 3D software program iClone to construct the previs. The 3D previs 

was used to recreate or simulate traditional cinematic techniques in a CVR environment 

to assess their relevance and viability. The cinematic techniques were taken from 

selected scenes from (traditional flat) feature films. I selected six films in total, which 

were chosen according to the following criteria: 

 

• They must exemplify traditional film language and production techniques that 

align with the research questions and focus of this study – namely, designing 

cinematic shots, editing and post-production and spatial composition and 

narrative; 

• The films should be well-known, acknowledged and adequately researched 

films that readers of this research are most likely familiar with; 

• The scenes selected from each of these films should possess production 

conventions and noteworthy features that might work across traditional and 

CVR cinema; and 

• The films should be exemplars of effective narrative. 

 

The selected flat films are listed in the table below alongside the respective production 

techniques. These traditional techniques and conventions were discussed in Section 

Two of Chapter 2:  

 

Table 3: Selected 2D films and respective production techniques 

 

Film title Year Director Rationale/production technique 

simulated (see Section II in Chapter 2) 

Citizen Kane 1941 Orson Welles Camera movement, Montage in depth 

The Graduate 1967 Mike Nicholls Off-screen space 

The Color Purple 1982 Steven Spielberg Off-screen space 

Natural Born Killers 1994 Oliver Stone Camera roll  

Amelie 2001 Jean-Pierre Jeunet Distance of Framing & Camera angles 

Pina 2011 Wim Wenders Lighting 

 

The scenes that were chosen from these films had a duration of between 5-10 seconds 

in length. The main objective in using 3D CVR previs was to gain insight into what 
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techniques may or may not be readily applicable to CVR, why or why not, and to therefore 

assist in the overall design process of producing my CVR feature film, Calling. As 

explained earlier, using 3D CVR previs for this purpose made sense because it can be 

created and generated readily as a CVR format. As such, it provides the CVR 

filmmaker/director with a quick method to test the effectiveness and viability of various 

cinematic and other traditional techniques in the CVR space.  

 

After deciding what kind of production techniques would be tested in these recreations, 

nine scenes were chosen for simulation in CVR previs based on their exemplary 

applications. By simulating these traditional cinematography techniques – framing, 

camera motion and lighting – in CVR previs, knowledge can be gained to inform new 

approaches to cinematography and editing and narrative in CVR filmmaking. 

Establishing an approach to audiovisual grammar in CVR was an essential objective of 

this investigation. The outcomes and observations arising from these previs tests 

informed the shooting approach, direction and other production methods applied in the 

filming of Calling. An assessment of the efficacy of these adaptations in Calling is 

covered in Chapter 5.   

 

Table 4: CVR Previs Simulation Summary 

 

Adapted nine 

scenes from 

flat films 

The technique to be 

recreated in previs 

Description of technique and associated test  

(see Chapter 4) 

Amelie  1. Distance of 

Framing  

Test the distance between the virtual camera and 

the characters within the virtual CVR environment 

using the shooting zones (see Chapter 4 for 

explanation) to contrast and explore the different 

effects between applying the same shot types in 

traditional cinema and CVR. 

The Graduate, 

The Color 

Purple 

2. Zone of Focus 

(ZOF)  

Experiment based on the concept of off-screen 

space from The Color Purple and The Graduate 

replaced with the new CVR concept, Zone of 

Focus, and whether the viewer can sense the 

actor's presence through the viewer’s peripheral 

vision within ZOF. 



64 

 

The Graduate, 

Amelie, Pina 

3. Virtual Frame Test whether the traditional framing techniques of 

masking, lighting and frame-in-frame can guide 

viewers’ attention in CVR film. 

Amelie, Natural 

Born Killers 

4. Camera 

Placement  

Test whether traditional shooting techniques, 

including angles and camera roll, can be 

successfully employed in CVR film. 

Citizen Kane  5. Camera 

Movement  

Evaluate whether camera movement is 

achievable and effective in CVR film. 

The Creative Artefact – Making of Calling, Research Questions, 

Evaluations & Reflections 

The final component of the research framework is the descriptive, reflective and 

evaluative accounts of the making of Calling, which forms the basis of Chapters 5 and 6. 

These reflections and evaluations were based on the following three aspects of the CVR 

filmmaking production process: the making of Calling, responses to the research 

question and evaluations/reflections. 

 

The Creative Artefact – The Making of Calling  

Chapter 5 provides an in-depth description of the technical aspects that informed the 

production of Calling regarding cinematography, cutting and editing, spatial composition 

and narrative. Based on the survey of literature and current practice, my reflective 

transmedia journal and CVR previs experiments, CVR production techniques were 

extracted, adapted, and applied to my original CVR film Calling production. Table 5 

summarises these production techniques as follows: 

 

Table 5: Summary of production techniques 

 

No. CVR Production Techniques applied in Calling (see Chapter 5) 

 

1 CVR Cinematography 

 

• 360-degree Principle  

• Applied ZOF 

• Lighting and Colour 

• Establishing Shot 

• Corner shot 

• Blind spot 
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2 Editing  • Floating head cut 

• Eyeline match 

• Virtual frame cutting 

• Matching cut on action  

• Spatial montage 

3 Long Take • CVR long take 

4 Spatial Composition • Applied virtual frames to composition 

• Symmetry 

• Repetitive 

5 Spatial Narrative • Exploring CVR story space 

• CVR story logic 

• Micro-narratives 

• Narrative density 

6 Sound • Background sound 

• Sound montage 

7 Performance • Rehearsal 

 

Research Question 

In responding to the research inquiry – developing a cinematic language for CVR 

filmmaking – the 23 new terms proposed in Chapter 6 constitute the beginning of a CVR 

film language. This lexicon is generated by integrating and analysing my findings from 

contemporary CVR discourse with knowledge gained from the multiple previsualisation 

experiments and the practical application and assessment of these techniques via my 

original CVR film Calling.  

 

Reflections 

My reflective journal informs the discussion in Chapter 6 regarding the four research 

aspects: 1) the PBR method; 2) CVR previsualisation experiments; 3) the making of 

Calling; and 4) the proposal of a new CVR cinematic language. Questions that frame 

and structure these reflections are: What has been achieved in this study and how did I 

achieve it? What was the rationale? 

 

Evaluations 

Drawing upon my reflective journal and its account of the same four aspects, an 

evaluation is undertaken in Chapter 6. Questions used here to frame and structure the 

approach are: What worked and did not work? What lessons were learnt from both the 
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successes and failures during the study? What would I do differently next time around? 

How can the outcomes achieved contribute to ongoing research? 

Conclusion  

This methodology chapter explained how Practice-Based Research (PBR) applied to my 

research into CVR film production. Firstly, an investigation of traditional film production 

techniques and current CVR filmmaking discourses and practices informed the choice 

and nature of the practical and analytical tools of a reflective transmedia journal and CVR 

previs experiments. Secondly, the series of CVR previs experiments functioned as CVR-

filmmaking testing tools to be applied in the production of the CVR feature film, Calling. 

Thirdly, Calling's creative artefact is the basis of discussion in Chapter 5, which reports 

on how the production of this film utilises findings generated from the research tools, the 

reflective journal and CVR previs experiments. The making of Calling provided a 

mechanism to reflect on which of the experimental filmmaking strategies worked in the 

CVR space and which did not. The results constitute the vocabulary and syntax of a CVR 

cinematic language. This new CVR cinematic language is presented in detail across 23 

new terms and concepts that emerge from the research in the form of a Glossary in 

Chapter 6 (see also Appendix 3). The structures used to frame the Evaluations and 

Reflections on the whole study are also summarised in Chapter 6. The next chapter 

presents the findings from the previs experiments in CVR cinematography, including the 

distance of framing, Zone of Focus, virtual frames, camera placement and camera 

movement. 
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CHAPTER 4  

FOUNDATION WORK – 3D CVR PREVISUALISATION 

Introduction 

This chapter outlines the findings derived from the 3D CVR previs experiments I 

conducted (hereafter, “previs”). As discussed in Chapter 3, the previs was used to 

recreate a selection of cinematic techniques utilised in classic flat traditional features to 

test their effectiveness in the CVR environment. The strategies I devised in meeting the 

challenges of implementing flat techniques within a CVR space are described in this 

chapter. The findings from these experiments informed my approaches to producing the 

feature-length CVR narrative film Calling. This feature film, experiments and the literature 

surveyed contributed to a proposed grammatical lexicon for CVR film presented in 

Chapter 6.  

 

The list below reminds the reader of the five cinematic techniques that were the subjects 

of these experiments: distance of framing, Zone of Focus, virtual frames, camera 

placement and camera movement. To demonstrate the results of these CVR previs 

experiments, I have provided relevant images from the traditional flat movie scenes and 

the CVR experimental scenes in this chapter. For further reference, the full previs video 

clips are accessible via the links provided in this chapter and Appendix 2. 

Findings & Discussion of CVR Previsualisation Experiments 

Experiment 1: Distance of Framing 

 

Cinematic techniques in flat film 

In the distance of framing experiments, I created previs to test the proximity of the camera 

to actors in CVR. In this example scene from Amélie (Jeunet, 2001), the director adopts 

various distances between the camera and actors to design shot sizes such as close-up, 
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medium shot and long shot. These terms are used to describe the framing of a shot; in 

other words, they describe an actor's proximity to the camera.  

 

Figure 26: The close-up is also called a “headshot” and generally shows the actor's entire face. 

Source: Amélie (Jeunet, 2001) 

 

Figure 27: The medium shot is an intuitive shot that is closer to a typical human perspective. In 

this shot, the body of a person, the eyes and eye direction and even the hair color are discernable. 

Source: Amélie (Jeunet, 2001)  
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Figure 28: The long shot is an inclusive shot that frames the environment of actors, objects and 

movements. The physical contextual space of people and place is indicated. Source: Amélie 

(Jeunet, 2001) 

 

Challenges encountered 

There are challenges in implementing this technique in CVR, as I will now discuss. In 

CVR movies, due to the absence of the edge of the physical frame, 720 degrees of 

information is available to the audience. So, it is impossible to frame close-ups, medium 

shot, and long shot in the traditional sense. However, in CVR, the camera’s position 

should ideally remain the same or be locked off, in which case the actors can be placed 

relative to the camera's position to produce the equivalents of the close-up, medium shot 

and long shot. Gödde et al. (2018) state that:  

 

in CVR, framing and camera positions correlate with each other even more than in 

normal films. If the mise-en-scène cannot be changed flexibly around the camera, 

the choice of the camera position might be the only way to compose the image. To 

create a pleasing experience, it is advisable to stage the action around the camera. 

The influence of the distance between an object and the viewer/camera should 

always be considered. (p. 190)  

 

What Gödde et al. (2018) are referring to is the need to place the actors in the right 

proximity to the CVR camera so that they appear in close-up, medium shot, or long shot 

according to the requirements of the director. As discussed, the camera should ideally 

remain as static as possible to avoid viewer disorientation or dizziness. This approach 

requires the CVR filmmaker to implement a completely different approach to directing 
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than traditional flat filmmaking. It is more feasible to consider a field of shooting; that is, 

three areas emanating from a central camera: the close-up, medium-shot and long-shot 

zones, which I collectively refer to as CVR shooting zones. 

 

Solutions  

CVR shooting zones (hereafter, “shooting zones”) provide a solution to the challenges of 

replicating traditional flat framing in CVR. The concept of shooting zones can be 

described visually through the diagram presented below, depicting a top-down view of 

regions surrounding a central CVR camera: actors can be placed within these zones to 

produce close, medium, long and extreme long shots.  

 

 

Figure 29: CVR Shooting Zones 

 

I propose that this system of implementing shooting zones is an effective way for the 

CVR director to position actors in scenes in lieu of traditional framing. To explain this 

strategy further, I have outlined below three shooting zone experiments: the close-up 

zone, the medium-shot zone and the long-shot zone. The previs videos of shooting 

zones are integrated into one video; please click the link: 

HTTPS://YOUTU.BE/8YNI7UYPBCO. 

 

https://youtu.be/8yNI7UypBCo
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Close-Up Zone: When the actor is placed in the close-up zone (hereafter, “CUZ”), the 

distance between the CVR camera and the actor is very close. In this CVR previs scene 

(see Figure 30), the actor’s entire face and detailed expressions can be seen. However, 

when viewing this scene in a CVR Head Mounted Display (HMD), I started to experience 

some eye strain with the actor positioned at such proximity to the camera. This result is 

consistent with an observation made by Alger (2015), who found that in CVR space, 

persistent content closer than 0.5 metres to the camera may cause visual discomfort to 

the viewer. Chu (as cited in Alger, 2015) agrees with this observation, also noticing this 

eye strain occurring at a distance of approximately 0.5-1 metres (p. 36). To a degree, 

some of this discomfort may be accounted for subjects within this range in CVR are within 

the “personal space” that we stake out for ourselves in real life. With its breaking of the 

fourth wall, the immersive nature of CVR renders this proximity somewhat disconcerting. 

Subsequently, actors or objects situated in the CUZ should not be positioned closer than 

one metre from the camera, particularly if they remain there for an extended period. 

 

 
Figure 30: The female actor in close-up zone 

 

Medium-Shot Zone: In the medium-shot experiment (see Figure 31), the distance 

between the actor and camera is more significant than in the CUZ. It should be noted 

that in the medium-shot zone (hereafter, MSZ), I could see the entire body of the actor, 

rather than them being cut off at the waist or legs as the viewer would find in traditional 

medium-shot framing. This situation is because, in CVR, the viewer has an unrestricted 
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CVR view of the scene. However, the MSZ can fulfill the same function as that of the flat 

medium-shot framing, primarily to display the character’s actions or objects acting on a 

character (Mascelli, 1998, p. 27). I also found that I experienced no eye strain in this 

zone, a finding which concurs with Alger’s (2015) observations on medium-shot framing. 

I recommend the actor to camera distance for a medium shot should be approximately 

two to 10 meters, a comfortable zone for viewing while fulfilling the functions of the shot. 

  

 

Figure 31: The female actor in medium-shot zone 

 

Long-Shot Zone: Showing an actor in the long-shot zone (hereafter, “LSZ”) functions 

mainly to introduce all the elements of the scene. In the CVR environment, this shot 

serves the same purpose as the long shot in the traditional sense in showing the location 

of the actor/s (Mascelli, 1998, p. 26), the contextual relationship of people to place. In 

this scene, the actor is positioned far from the camera so that details such as her facial 

expression are lost, rendering this type of placement unsuitable for filming a character’s 

actions or emotions. I found that the LSZ should situate the actor from between 10 to 20 

metres from the camera from my experiments. An extreme long shot zone should be 20 

metres or more. Beyond 20 metres, it has been found that the viewer loses perception 

of depth (Alger, 2015, p. 44). 
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Figure 32: The female actor in long-shot zone 

 

Additionally, when I positioned three actors at three angles in three different zones, I 

found that because of the CVR vision's unrestricted field, there are a virtually infinite 

number of camera angles in the shooting zone through which the viewer can experience 

the story. This kind of user-driven multiple-angles feature is unique to CVR filmmaking. 

Figure 33 is an example of a CVR previs in which I have applied the idea of multiple 

angles. When the viewer turns his or her head, they change the angle at which they view 

the three actors located at different positions and distances in the three shooting zones. 

Furthermore, I found that all three shot types appear in one space at the same time. The 

shot sequences of conventional editing are presented in CVR simultaneously – across 

space rather than time. This strategy can be used by filmmakers to position multiple POI 

around the CVR camera, as indicated by the example below (see link: 

HTTPS://YOUTU.BE/VBVHYBKGKQC). 

 

 

 

https://youtu.be/VbVhYBKgKQc
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The actors’ position at 0°, 270° and 45° camera angles 

 

Figure 33: Multiple camera angles in shooting zones. Each actor occupies a space at varying 

distances and angles around the CVR camera. One actor is at 0° in the close-up zone, while 

another is at 270° in the medium-shot zone and a third is at 45° in the long shot zone.  

 

Summary 

There is no traditional “frame” in CVR scenes, so the practice of implementing a variety 

of shot sizes is not feasible. In this previs experiment exploring Distance of Framing, I 

identified the challenges in applying the three conventional shot types into CVR – namely 

the close-up, medium, and long shot. Solutions were found to these problems by 

approaching the shot types as shooting zones, with a defined range for each shooting 

zone. Furthermore, it was found that the CVR canvas can generate simultaneous 
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multiple angles for the viewer and multiple POI in the same space. These techniques 

were utilised in the making of Calling, which will be discussed in Chapter 5. In experiment 

2, outlined below, I explore the idea of shooting zones more deeply to arrive at a concept 

I have coined the Zone of Focus.  

 

Experiment 2 – Zone of Focus (ZOF)  

 

Cinematic techniques in flat film 

In conventional film language, the offscreen space is the space outside of the frame. It 

includes the space beyond the edges of the frame, the space behind the set and the 

space behind the camera (Bordwell & Thompson, 2010, p. 191). To extend the 

possibilities of narrative beyond the limits of the traditional frame, filmmakers can utilise 

offscreen space as an imaginary space for their audience. I describe these offscreen 

spaces in more detail in the following examples. 

 

The space beyond the edges of the frame: In a scene from Steven Spielberg’s (1985) 

The Color Purple, the camera moves out from the interior of a room through a door to 

the house's exterior, revealing male eavesdropping on two sisters talking in the room. 

The sisters are represented in the frame by their shadows only; offscreen space is here 

utilized with action indicated outside of the frame (see Figure 34).  

 

Figure 34: The space beyond the edges of the frame. In the film, The Color Purple (Spielberg, 

1985), the shadow of two girls playing is projected onto the walls, with the camera positioned 

outside the room. We see a man at the door eavesdropping on their discussion when the camera 

is pulled back. 
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Space behind the camera: In a scene from Nichols’ (1967) The Graduate, the camera 

is positioned inside a bedroom on the second floor of a house. Through the doorway, the 

audience can see the protagonist Dustin Hoffman at the bottom of the stairs leading up 

to the room. He addresses a female at the top of the stairs, who is just out of view to the 

right of the camera. The hidden space behind the camera is employed to position the 

audience in an almost first-person POV (i.e., Anne Bancroft character), bringing the 

audience into the middle of the drama and contributing to the intrigue of the scene. A link 

to previs examples that explore the possibilities of offscreen space in CVR is provided in 

Experiment 2.2 of this chapter. 

 

 
Figure 35: In The Graduate (Nichols, 1967), the protagonist played by Dustin Hoffman is standing 

at the foot of the stairs, talking with the female actor who is located at the top of the stairs.  

 

Challenges encountered 

Offscreen space is an important production technique in traditional flat filmmaking, but 

not one that easily translates to CVR filmmaking. Arguably, it could exist outside of the 

ZOF, when a character stands behind a closed door or hidden shadow. However, Jerald 

(2015) provides some compelling ideas involving the role of peripheral vision to construct 

offscreen space. He suggests that while “we use central vision to see detail, peripheral 

vision is extremely important to function in real or virtual worlds” (p. 89). Although the 

absence of the traditional frame in CVR does not warrant the extensions of offscreen 

space, the dramatic potential of implied offscreen action can be retained with peripheral 

staging. 
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Moreover, the use of peripheral space in CVR can contribute to greater audience 

immersion in the story world than in traditional cinema. These considerations inspired 

me to test whether CVR viewers can discern the presence of actors situated in the 

viewer’s peripheral vision and, if so, whether that would enhance their immersion in the 

viewing experience. Furthermore, the traditional offscreen notion of “behind the camera” 

as an imaginary space is rendered tangible in CVR. In flat filming, if the actor is positioned 

behind the camera, they cannot be seen, but in the case of CVR, by turning one’s head, 

all within the CVR story space is visible. To test the effects of these equivalences in CVR 

space, I performed previs experiments that utilise a concept that I have termed Zones of 

Focus (ZOF).  

 

Solutions  

ZOF refers to the focusing zone of the viewers. It is divided into three key zones: direct-

focus zone (DFZ), split-focus (left and right) zone (SFZ) and indirect-focus zone (IFZ).  

 

 

Figure 36: Zone of Focus (ZOF) 

 

The concept of the ZOF is based on Logan (2016) Cone of Focus (COF) (see Figure 37), 

which is a way to divide CVR space into three regions for the staging of narratives in 

CVR: primary action, secondary action, and tertiary action. Logan (2016) discovered that 

the viewer’s attention in CVR space focuses on the area within a cone-like zone directly 
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in front of them, where most of the story’s primary action should occur. Secondary action 

is not essential for the viewer’s understanding of the storytelling, but it can provide them 

with the story's context. Tertiary action represents the minor supporting details of the 

story, including low-interest elements that are not as obvious to the viewer (Logan, 2016, 

para. 8-16). 

 

 

Figure 37: Cone of Focus (Logan, 2016) 

 

From Logan’s (2016) findings, I suggest that POI should be placed within the “primary 

action” zone. Logan’s (2016) theory does not involve or discuss the distance between 

the CVR camera and POI. By incorporating shooting zones, ZOF provides an accurate 

location guide for actors' placement around the CVR camera. Furthermore, ZOF can be 

utilised to create a feeling of offscreen space. As offscreen action outside of conventional 

cinema’s traditional frame can be used to indicate a broader story world (the frame as a 

window on “reality”) often via sound cues, so too, action staged outside of VR’s ZOF can 

increase immersion as peripheral cues tease out and reaffirm the breadth of the CVR 

canvas beyond that which is pre-occupying the viewer.  
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Figure 38 Zone of Focus (ZOF) and shooting zones combined 

 

Experiment 2.1 Detection of Actor Presence in Split-Focus Zone 

 

In recreating The Color Purple scene discussed above for CVR previs, I placed the two 

actors inside the room in the DFZ, with another male actor at the doorway in left-SFZ. I 

tested for whether the CVR viewer could discern the presence of actors in both the DFZ 

and the SFZ (see Figure 39 and CVR previs link: HTTPS://YOUTU.BE/MR2QJ0V6R0U). 

 

  

Figure 39: Detection of Actor Presence in Split-Focus Area. Experiment based on the concept of 

offscreen space from The Color Purple replaced with the new CVR concept, Split-Focus Zone. 

The original scene is simulated to see if the audience can sense the actor's presence in peripheral 

vision within the CVR space.  

 

In this experiment, I detected the presence of the male actor who is eavesdropping on 

the conversation through my peripheral vision. So, my attention shifted from POI-1 

(shadows of the two female actors) to POI-2 (the male actor). At that moment, I could 

https://youtu.be/MR2QJ0v6r0U
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see the three actors at the same time in the same scene. This result means that the SFZ 

can be effective in creating the secondary dynamics of offscreen space. In the original 

scene from The Color Purple, the camera is rotated quickly to the male actor, in the 

simulation of the viewer turning their head. In CVR, this kind of camera move is perhaps 

too prescriptive - moreover, it can be quite disorientating – and so my previs utilised a 

more subtle camera move backward. The objective was to allow the viewer to shift their 

attention as they discover the male actor by themselves. 

 

 

Figure 40: POI in the split-focus zone 

 

Experiment 2.2 Detection of Actor Presence in Indirect-Focus Zone 

When I recreated the scene from The Graduate, I placed the female actor behind the 

camera in the IFZ and the male actor in the DFZ. The test was to see whether the 

audience could sense the female actor behind the line of view in CVR and the 

subsequent effect of this interaction (See Figure 41 and CVR previs link: 

HTTPS://YOUTU.BE/EFARMAXJUFU). 

 

https://youtu.be/EFarMAXJUFU
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Figure 41: Space behind the camera in CVR previs. 

 

I found that I could not see the two actors at the same time as they were situated on 

either side of the camera. Only in turning behind me could I perceive the female actor 

standing behind me. This result means that the IFZ can effectively replicate the traditional 

idea of the space behind the camera. However, the CVR viewer has the option, not 

available in the traditional format, of looking behind to view the secondary character. In 

this case, frequent head-turning might not only weaken the integrity and possibly the 

intrigue of such a scene, but importantly may also cause vertigo for the viewer. 

Consequently, I recommend that the use of the IFZ should be kept to a minimum.  

 

 

Figure 42: POI in the indirect-focus zone. 

 

Direct Focus Zone 

DFZ is the most important zone in the ZOF. Human eyes cannot see all of the CVR story 

space at the same time. If CVR viewers want to see more than perhaps 120 degrees of 



82 

 

an environment, they must turn their heads. Badcock et al. (as cited in Jerald, 2016) 

point out that “a human eye has about a 160° horizontal field of view and both eyes can 

see the same area over an angle of about 120° when looking straight ahead” (p. 89). 

The DFZ represents this 120-degree horizontal field of view in front of the viewer. Gödde 

et al. (2018) believe that CVR movies’ dominant viewing direction is in front of the 

audience because the action usually starts from here. The viewer’s attention will tend to 

remain in the initial viewing direction (p. 188). The main story elements should, therefore, 

be placed in this zone. 

 

Split Focus Zone  

The SFZ represents the audience's peripheral vision. It expands the scope, or field of 

view (FOV), of the DFZ, resulting in a division between the left split focus and the right 

split focus. The FOV of the direct focus area and split focus area combined can reach 

225 degrees in total. In my experiments with CVR previs, I found that if the secondary 

story elements appear in the split focus area when multiple events happen 

simultaneously, it heightened my sense of immersion in the viewing experience. 

Therefore, using the SFZ might be one way to heighten the sense of immersion for the 

viewer. Furthermore, the dynamics of traditional offscreen space can be simulated in 

utilising the SFZ. 

 

Indirect Focus Zone 

The IFZ is a blind area because this area is behind the viewer, and so the events 

occurring in this area cannot be observed without turning one’s head to view them. 

Secondary characters and actions can be placed in the IFZ. However, in doing so, 

dizziness may be induced, and the intrigue of traditional behind the camera offscreen 

space is compromised. Immersion in the drama is certainly maintained; however, on the 

whole, it is best to avoid staging action in the IFZ.  

 

Summary 

This experiment demonstrated that the traditional notion of offscreen space has little 

currency in the frameless CVR space. However, Zones of Focus (ZOF) can be utilised 
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for similar dramatic potentials of traditional offscreen space. The ZOF concept 

encompasses multiple zones, including direct-focus, split-focus and indirect-focus zones, 

which help the CVR filmmaker decide on camera placement, planning of the plot, and 

the staging of performances. The audience can perceive actors' presence through their 

peripheral vision in the split-focus zone in the offscreen space simulation. This feature 

greatly enhances the audience's experience of immersion. The utilisation of “behind the 

camera space” of traditional cinema is problematic for CVR: viewers are free to view the 

hidden protagonist even though there is a risk of dizziness in placing POI in the IFZ.  

 

Experiment 3: The Virtual Frame  

 

Cinematic techniques in flat film 

As Mascelli (1998) observes, various foreground pictorial elements can be used in 

conventional film to surround and direct the audience to the desired focus of attention, 

such as arches, windows, walls and doorways (p. 234). The function of these is to guide 

the viewer's eyes to actions and props important in progressing the plot. Mascelli (1998) 

suggests that “backlighting will also edge-light the frame and separate it from the more 

distant view by outlining it” (p. 235). As discussed in Chapter 5, flat filmmakers can apply 

strategies such as masking, frame-in-frame, and lighting to focus the audience’s 

attention on vital information or action areas. The following previs experiments outline 

strategies for implementing these framing techniques in CVR.  

 

Masking 

Masking effects can be achieved using irises or other means, such as in this scene from 

The Graduate (Nichols, 1967; see Figure 43). Here the protagonist is wearing diving 

goggles. By masking the frame in an oval shape, in mimicry of the goggles, the director 

has presented a first-person POV, in this case, an experience of disorientation, as the 

protagonist returns home after graduation. 
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Figure 43: Moving mask in The Graduate (Nichols, 1967) 

 

Frame-in-frame 

This technique of “frame within a frame”, or what Block (2008) calls “surface division”, 

uses hallways or doors, windows and other architectural structures to place “the actor in 

a new, smaller area of the frame” (p. 71). This strategy “acts like a visual fence and 

confines the audience’s attention to one portion of the frame” (Block, 2008, p. 72). In the 

scene below from Amélie (see Figure 44), the viewer looks over the protagonist’s 

shoulder. As is the protagonist’s, our attention is taken by the action framed in the lower 

apartment window.  

 

 

Figure 44: Frame-in-frame in Amélie (Jeunet, 2001). 
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Lighting 

Keating (2010) claims that light can sharpen our attention, shift our expectations, and 

shape our emotions (p. 1). In Wenders’ stereoscopic dance film Pina (2011), spotlights 

(and their illumination of colour) guide audience attention within the immersive space 

(see Figure 45).   

 

Figure 45: Several beams of light are projected onto the various dancers on stage one after the 

other in Pina (Wim Wenders, 2011). 

 

Experiment 3.1 Masking 

In the previs, I simulated masking with a circle shape to observe the difference between 

masking for traditional cinema and masking for CVR (see Figure 46). The mask is added 

during the editing phase and is in a fixed position, meaning that as the viewer moves 

their head, the mask remains in the same position; in this example, on the same 

characters (see CVR previs link: HTTPS://YOUTU.BE/68RVIAPL718). 

https://youtu.be/68rVIApl718
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Figure 46: Moving mask in CVR previs, simulating the scene described above from The Graduate 

(Nichols, 1967), where the director has masked the shot as though through the diving goggles 

that the protagonist is wearing.  

 

I found that this CVR masking technique is similar to the traditional masking technique 

in drawing the viewer’s attention. However, the freedom to look around in CVR space 

remained a temptation. Even though the masking drew my attention to the important part 

of the scene, the surrounding CVR space's immersive quality, despite being black, 

presented a distraction.  

 

I also simulated the first-person POV of a moving mask as per The Graduate scene, in 

which case, I found that my attention was focused entirely on the action within the mask. 

It seems that the novelty and curiosity of a moving mask helped maintain that focus. I 

assume that a moving mask in CVR would effectively maintain the audience's attention, 

and notably, in building empathy between audience and protagonist.  

 

Experiment 3.2 Frame-in-Frame 

I simulated the frame-in-frame technique in CVR based on the scene from Amélie to 

assess whether this technique works effectively in drawing a viewer’s attention (see 

Figure 47; CVR previs link: HTTPS://YOUTU.BE/I4ZXOBOCROQ). 

 

https://youtu.be/I4zxoBOCroQ
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Figure 47: CVR previs (frame-in-frame) simulating the scene from Amélie in which the female 

protagonist is looking through her window at the old man framed in the window of the opposite 

apartment. 

 

Like the original flat scene, I found that the actor’s eyeline and the window’s frame 

effectively directed my attention from the female actor (POI-1) to the old man (POI-2) in 

CVR space. As per the Amélie scene, the comparative action between the static 

protagonist and the male character busying himself in his apartment aided this transfer 

of attention.  

 

Experiment 3.3 Lighting 

I recreated the scene from Pina to gauge the feasibility of using this lighting technique in 

CVR space. On the function of lighting in flat films, Keating (2010) claims that it is an 

ideal strategy to highlight or create zones of interest for drawing the viewer’s attention 

and unfolding narrative (p. 135). I rearranged the POI (the dancers) around the CVR 

camera and set up the lighting to illuminate each dancer (see Figure 48). This scene in 

Pina presents the female dancer asleep and dreaming of herself dancing. Each 

dreamed-of dancer is separately and sequentially illuminated. I applied this strategy in 

the previs, with sequenced spotlights designed to direct attention to the various dancers 

performing in different locations of the ZOF. A beam of light was directed on the first 

dancer lying in the DFZ. Then a second beam shone on another dancer running from 

IFZ to DFZ. The third and fourth dancers were then lit in the IFZ (see CVR previs link: 

HTTPS://YOUTU.BE/9_IHIYWEZ1A). 

https://youtu.be/9_iHiyweZ1A
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Figure 48: Lighting in CVR previs 

 

I found that when the POI was lit one by one in a predesignated sequence, my gaze 

accordingly followed the spot lit dancers. Therefore, it would appear that lighting can be 

used effectively in CVR to draw the viewer’s attention. Drawn to the centre of the CVR 

stage, the viewer’s attention can be directed around the CVR space by sequential lighting, 

in service of key plot points/POI, for a heightened engagement in experience and story.  

 

These three production techniques discussed above can be applied with various 

effectiveness in CVR film production. I have coined the term “Virtual Frame” (VF) to 

collectively describe the compositional framing strategies derived from the traditional 

cinema that might be utilised to direct audience attention within the 720-degree CVR 

space. It creates an invisible frame that draws the viewer’s attention to specific areas 

inside the CVR story space. As discussed here, the VF can be composed by masking, 

use of lighting, frame-in-frame, or even windows or doors in CVR space. The director 

can employ a VF to draw the viewer’s attention to the desired POI in progressing the 

narrative. The new term evolved from the previs experiments above and was then 

applied frequently in my CVR feature Calling, as will be discussed in Chapter 5. One 

example is the scene in which Wang and his wife Min discuss their impending divorce. 
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The VF of the interior circular window both focuses our attention to and symbolically 

presents the notion of a couple, albeit about to be torn apart (see Figure 49). 

 

 

Figure 49: The virtual frame of the interior window focuses viewers’ attention on the drama 

between Min and Wang. 

 

Summary 

The VF can be composed of masking, lighting, or even windows or doors in CVR space. 

Masking as one kind of virtual frame can draw the viewer’s attention in CVR, although 

the temptation to explore most of the surrounding space can be distracting. That said, a 

moving mask was found to help focus attention in CVR. Frame-in-frame represents a 

natural approach of guiding the viewers’ attention via rectangular windows or doors; the 

protagonist’s eyeline directs attention from one POI to another. Lighting as the third 

method is also effective in directing audience attention. The POI can be lit sequentially 

according to the dramatic requirements of the narrative.  

 

There is also a potential application for VFs regarding CVR editing because they can 

direct audiences to POI as edit points between scenes. This aspect will be discussed in 

the section “Applied Production Technique 4: in Chapter 5. 
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Experiment 4 – Camera Placement 

 

Cinematic techniques in flat film 

Camera angles and camera tilt are essential production techniques in flat filming. They 

imply not only space outside the frame but also a position from which the subject is 

viewed (Bordwell & Thompson, 2010, p. 193). How a subject is depicted can also imply 

their status, especially when an audience views a subject from a low angle shot (in first- 

or third person POV), there is an implicit superiority endowed on the subject and vice 

versa.  

 

High angle and low angle: In the sequence referenced below from Amélie (Jeunet, 

2001), the camera simulates the POV of the male character from a lower angle looking 

up to the statue, and then cuts to the POV of the statue looking down from a high angle 

on the man and child. 

 

  

Figure 50: Left still is a low angle and right still is a high angle. Source: Amélie (Jeunet, 2001) 

 

Camera roll: The camera roll or “Dutch tilt” or “Dutch angle” is a technique that results 

in the tilting of the screen image. A Dutch tilt may be combined with a subjective POV to 

show highly emotional scenes such as extreme violence, instability, or other novel effects 

(Mascelli, 1998, p. 47). In a scene from Oliver Stone’s Natural Born Killers (1994), the 

camera rolls from left to right and right to left, in the simulation of drunken dancing taking 

place in a bar. The effect is suitably disorienting for the viewer, as the reverie descends 

into violence (see Figure 51). 
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Figure 51: Camera rolls in Natural Born Killers (Stone, 1994) 

 

Challenges encountered 

In flat films, the camera operator controls the camera angles and camera roll, and so 

viewers are locked into precise prescriptive points of view. There is more freedom for the 

audience in CVR space to determine variations on camera angles as they look around 

the CVR space from a set camera placement. However, the limitation in CVR is that all 

subjects within that surrounding space will be depicted from that one camera placement, 

and as editing is preferably kept to a minimum, a conventional shot-reverse shot – for 

example, with high and low angle dynamics, as depicted in the stills from Amélie – is 

challenging to achieve.  

 

Solutions 

Experiment 4.1 camera angle: In the experiment shown in Figure 52, I placed a single 

CVR camera at a height half-way between the height of the actors and the statue to test 

whether the same camera angles from the scene of Amélie could be recreated in CVR 

without the need to edit between subsequent shots. Given the viewer’s ability to look 

around the CVR space and to discover both statue and characters in the same space, it 

was important to test whether the appropriate angles could be maintained across both 

subjects (see CVR previs link: HTTPS://YOUTU.BE/IQEKKLM50YC). 

https://youtu.be/iqEkklm50Yc


92 

 

 

Figure 52: Low angle and high angle in CVR Previs 

 

When viewing the previs in the HMD, the desired camera angles were realised. I was 

obliged to look up to the statue to replicate low angle shot and down on the actor as a 

traditional high angle shot. Further, the placement of the camera directly between these 

subjects created the impression of the respective POVs. The implication is that in CVR, 

if careful consideration is paid to the height of the camera, it is not necessary to create 

two separate shots to depict the two different angles, with viewers having the ability to 

choose which direction to look within the 360 views.  

 

Camera roll: The Natural Born Killers scene was recreated by rotating the CVR camera 

(see CVR previs link: HTTPS://YOUTU.BE/2X30WCEYALG). 

 

 

Figure 53: Camera roll in CVR Previs 

 

I found that the camera roll technique has both positive and negative effects on the 

audience. On the positive side, this type of shot creates a powerful visual perception 

from a first-person POV in an immersive environment specific to CVR movies. On the 

https://youtu.be/2X30WceYalg
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negative side, I found it somewhat disorientating and nausea-inducing when the camera 

rolled too quickly or at too acute an angle. To minimize this response, I recommend 

maintaining a stable, gentle speed and a limited camera angle.  

 

Summary 

These CVR previs experiments simulated camera angles and camera roll. When such 

techniques are applied in CVR, they are applied to the whole 360-degree view. So, 

directors need to be aware that the relationships they produce between viewers and 

subjects apply to everything in that scene. The ability to generate camera angles relevant 

to specific subjects within the same scene is a challenge. In the example scene, the 

relative heights of the statue and the actor meant that a CVR camera could be set up at 

a midway height that created the desired high and low angles for the viewer without the 

need to cut. Similarly, camera rolls or tilts in CVR are applied to the whole space/scene, 

and as such is a powerful device, they should therefore be applied judiciously, not least 

to avoid vertigo and nausea. 

 

Experiment 5 – Camera Movement 

 

Cinematic techniques in flat film 

Camera movement in a conventional flat film can create the drama of following along 

with a moving subject or revealing new subjects and settings. For example, as a camera 

continues moving backward, viewers see more and more of a scene’s setting, props, and 

actors (Phillips, 1999, p. 114-115). Camera movement from a third person POV reveals 

new information to an audience, while camera movement as first-person POV is a 

powerful technique for creating empathy with the character, more so than a static 

camera's artificiality. A famous scene from Citizen Kane (Welles, 1941) depicts the young 

boy Kane playing outside in the snow while his mother looks on from indoors as she 

discusses his future with a lawyer. The camera is positioned inside the house looking out 

through the window on the boy playing, then moves back to reveal the mother, then the 

lawyer and finally the father. Welles used this continuous long take to move through and 
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describe a series of relationships between protagonists, which impact upon the boy’s 

fate. Importantly, Welles keeps both foreground and background elements in focus. This 

presentation of sequential information through space, rather than across time (via 

editing), Nelmes (2012) describes as “montage in-depth”.  

 

 

 
Figure 54: The “montage in-depth” style heralded by Orson Welles’ Citizen Kane (1941). From 

the exterior to interior, the actors in the scene appear in turn, their relationship to each other and 

the boy is expressed through the movement of the frame as they emerge in progression: boy, 

followed by the mother, guardian and then father – four roles within a single frame. 

 

Challenges encountered 

As camera movement is a challenge in CVR space due to its immersive nature, careful 

deployments need to be applied. If the CVR camera moves quickly, viewers may miss 

the chance to explore the CVR story space or miss crucial plot information and character 

relationships. Additionally, fast movements of the CVR camera may cause discomfort 

and disorientation to viewers. Jerald (2016) has identified that motion sickness may 

occur when the movement is unstable and too fast because of the discrepancy between 

perceived and actual movement (p. 165). Additionally, montage in depth is not workable 

in CVR because there is no frame (in the traditional film sense) to limit vision and reveal 

information incrementally. 
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Solution  

In this experiment, I recreated the Citizen Kane scene, placing the actors and simulating 

the camera movement in CVR space to observe how camera speed might affect the 

various actors and an overall understanding of the scene (see CVR previs link: 

HTTPS://YOUTU.BE/JUQFXCPTXLA). 

 

 

 
Figure 55: Camera Movement in CVR Previs 

 

Firstly, I found that the viewer's motion sickness could be minimised by limiting camera 

movement to relatively slow movements. Camera speed is not the only factor in terms of 

causing motion sickness. Jerald (2015) has pointed out that:  

 

minimizing accelerations and rotations is especially important for passive motion 

where the user is not actively controlling the viewpoint (e.g., an immersive film 

where the capture point is moving). Slower orientation changes do not seem to be 

nearly as much of a problem as faster orientation change. For real-world panoramic 

capture, unless the camera can be carefully controlled and tested for small, 

comfortable motions, the camera should only be moved with constant linear 

velocity, if moved at all. (p. 210) 

 

Secondly, I found that by extending the CVR shots’ duration, the viewer had time to 

observe the surrounding CVR space and orient themselves. I found that once the four 

actors have fully entered the DFZ, the slow speed of camera motion and the extended 

https://youtu.be/JuQFxCptXlA
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shot duration allowed me to perceive key dramatic elements and enjoy the surrounding 

environment through my peripheral vision. Gödde et al. (2018) point out that less camera 

movement in a CVR scene helps the viewer better identify moving objects. When the 

camera moves, the viewer’s focus is likely to stay in the direction of the movement (p. 

187). Furthermore, due to the absence of the frame in CVR story space, all four of the 

actors in this scene were always visible to me, and I found that I could not focus my 

attention on any one actor, as might be desired by a director. Therefore, it would seem 

that the measured metering out of information or drama evidenced in the “montage in-

depth” technique is not workable in CVR.  

 

Summary 

If the CVR camera moves in a sufficiently slow and stable manner, the audience will have 

enough time to keep their visual focus on the key plot elements in the CVR story space. 

If it moves too fast or in an unstable manner, it is likely to induce dizziness and lessen 

viewers' available time to observe plot points. In terms of montage in-depth, my 

experiment indicated that, because there is no frame in CVR, viewers’ attention can be 

easily distracted by the sub-elements of actors, sound and props within the surrounding 

CVR space. 

Conclusion 

Through a series of five CVR previsualisation experiments, this chapter has examined 

the feasibility of developing a CVR cinematic language based on traditional film language. 

Fundamental aspects of traditional cinematography formed the basis for the inquiry. The 

five experiments are summarised briefly below. 

 

Table 6: Summary of CVR previs experiments 

 

Cinematic 

techniques in flat 

film 

Challenges Solutions / Findings 

3 shot types 

 

• No frame • Transform three different shot 

sizes into three shooting zones 

• Define “shooting zones” as a new 
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term for cinematic CVR 

language. 

• Multiple camera angles in three 

zones (finding) 

Offscreen space • No imaginary space 

out of frame 

• Transform offscreen space into 

Zones of Focus (ZOF).  

• Define ZOF as a new term for 

cinematic CVR language. 

Masking, frame-

in-frame, lighting 

 • They are still feasible for drawing 

viewers’ attention in CVR 

• Define virtual frame as a new 

term for cinematic CVR 

language. 

Camera angles 

and Camera roll 

• CVR viewers are not 

limited to static locked 

off angles. 

• Camera roll may 

cause viewer’s 

dizziness 

• Strategic camera placement can 

simulate both low angle and high 

angles within the same shot 

without editing.  

• Consider avoiding canted 

camera unless it is necessary for 

storytelling.  

Camera 

movement and 

Montage in- depth 

• The motion speed of 

the camera may cause 

the viewer’s dizziness 

• No frame 

• Slow the motion speed of the 

camera  

• Extend CVR shots’ duration for 

the viewers to allow them to look 

around scenes 

 

As the above experiments have indicated, CVR story space is a paradigmatically 

different kind of viewing space than traditional filmmaking. Long-established rules and 

conventions guide traditional filmmaking practices: the language of flat film. The five 

previs experiments have clarified how traditional film principles do not always readily or 

directly translate into workable CVR production and narrative techniques. Furthermore, 

CVR directors may not realise that a particular traditional film technique will not work in 

CVR until after they have created it and consequently consumed considerable resources 

and finances in actual production. Therefore, it is recommended that CVR filmmakers 

first previsualise their film in 3D CVR format before they commence shooting. This previs 

provides them with quick and economical feedback on the cinematography and shooting 

techniques that they intend to use.  
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Some solutions can be summarised: approximating traditional shot types with shooting 

zones, utilising Zones of Focus for offscreen space, deploying Virtual Frames (including 

frame within a frame, masking and spot lighting), strategic camera placement for camera 

angles, and slow camera moves with extended durations. These strategies can provide 

filmmakers with workable approaches to cinematography in CVR. These contribute to 

my CVR lexicon and inform the production of my CVR film, Calling.  

 

It should be pointed out the above five experiments were intended as hypothesis-based 

previsualisations and not all were used or applied in the making of Calling, the subject of 

the following chapter. Chapter 5 progressively focuses on the development of this CVR 

feature film and the objectives of which are to operationalise as much as possible the 

CVR previs findings from this chapter. 
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CHAPTER 5 

CALLING, A CASE STUDY: THE MAKING OF A CVR FEATURE-

LENGTH FILM 

Introduction 

Based on the notes in my reflective journal (see Appendix 4), this chapter is an in-depth 

description and discussion of the technical production aspects and processes that were 

trialed in the previs experiments and then applied to Calling and those that emerged 

during production. These production processes are presented as the following applied 

production techniques: CVR cinematography, editing, CVR long take, spatial 

composition, spatial narrative, sound and spatial performance. A brief synopsis for 

Calling can be found in Appendix 4 and a full version of the film is available for viewing 

at https://youtu.be/qSCpoWRr57w. 

 

In short, this film tells the story of a middle-aged real estate tycoon, Jianguo Wang, who 

has a dual personality disorder exacerbated by extreme work and personal life pressures. 

During the film, Wang becomes divorced from his beautiful, but demanding wife Min, his 

lover Ling-Ling is murdered by a man donning a black coat in a hotel suite and his real 

estate empire collapses around him.  

Applied Production Technique 1: CVR Cinematography 

I will discuss the aspects of CVR cinematography in this section, including the 360-

degree principle, corner shot, blind spot, zones of focus, camera movement, and lighting 

and colour. Findings from their application in the previs experiments and Calling's 

production provide solutions for the placement of the CVR camera in CVR story space 

and contribute to a lexis of cinematography for developing a CVR film language. 

  

https://youtu.be/qSCpoWRr57w
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360-degree Principle 

The 180-degree rule of conventional cinema presents challenges for CVR 

cinematography. The 180-degree rule is formulated for traditional camera technology, 

which is limited by the camera’s physical frame representing two-dimensional (2D) space. 

Because space in CVR is 720 degrees, the absence of a flat picture frame as a defining 

feature requires a paradigmatic change in the shooting method, rendering the 180-

degree principle obsolete. CVR cinematography, therefore, demands a new principle, 

which I have termed the 360-degree principle. 

 

In the 180-degree principle, the director and DOP determine the camera's placement 

and design all shot perspectives and angles so that the characters in a scene maintain 

the same left/right relationship to one another. A sequence of 2D shots comprising a 

scene may be filmed with the camera anywhere within the 180-degree arc to keep the 

actors’ position consistent from shot to shot (Mascelli, 1998, p. 109). As Mascelli (1998) 

explains, “the reason for the camera remaining on one side of the axis when filming two 

or more players is readily understood since it is apparent that crossing the line will result 

in the transposition of the scene” (p. 110). However, in a CVR environment, viewers can 

experience the scene from different angles, from a perspective I have termed “circum-

viewing”. It is necessary to design the positioning of the dedicated CVR camera 

according to my 360-degree principle. This principle is based on the concept of 

immersive space where viewers can perceive 720 degrees of story space. This new 

principle necessitates the use of a centre shot and a circum-viewing shot, discussed 

below.  

 

The Centre Shot 

The centre shot brings the viewers into the centre of the story’s events as an active 

participant in or witness to them. In the 360-degree principle, the director's role shifts 

from controlling the viewer’s POV to providing the viewer with an extended field of view 

as an immersive experience. In this novel visual space, it is critical to understand that 

cutting between shots in CVR cannot happen too quickly since the director needs to 
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allocate the viewer enough time to react to and explore the expanded CVR story space. 

 

The centre shot could also be appreciated as a participatory shot (camera 7 below, see  

Figure 56) in which the CVR camera is positioned in the centre of the shooting area, the 

centre of the performing area, or the centre of the event area, rather than simply in the 

centre of the scene’s physical space. It is possible to shoot multiple centre shots in the 

same CVR story space to be cut together in the service of a narrative. The centre shot 

can function as a participant’s POV to immerse the viewer inside the story. It can function 

as a flexible position in which the CVR camera can be moved freely either in the centre 

of the event or as a protagonist’s POV. CVR's centre shot replaces the reverse-angle 

shot used for two-person dialogue scenes in flat film. The centre shot of dialogue takes 

the viewer to the centre of the event; for example, the couple of Min and Wang quarreling 

over their divorce. Figure 56 shows Min waiting for her husband, Wang, to sign divorce 

papers in the shot below. Min stands up while Wang remains seated in an act that shows 

her resolute attitude with the implication that their divorce is beyond redemption. The 

CVR viewer is free to observe the actors’ expressions and actions as they wish: together 

at the same time, or more focused on one than the other. In contrast, the flat film 

audience can only see the scene from a fixed direction designed by the flat film director. 

Arguably, the CVR experience is closer to the reality of witnessing an exchange firsthand 

in real space.  

  

Figure 56: Centre shot (Camera 7). The two protagonists Wang and Min, are at their home dining 

table, arguing about their marriage (video timestamp: 0:52:10–0:56:45). 
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Figure 57: This graphic shows the CVR camera placement. Cameras 1-6 represent the positions 

of the circum-viewing shot, while camera 7 represents the position of the centre shot.  

 

Circum-Viewing Shot 

The circum-viewing shot indicates the camera's position within a 360-degree circular 

configuration (cameras 1–6, see Figures 57 and 58). The camera placement represents 

a spatial boundary within the scene or multi-perspective from which the onlooker can 

experience the action. The circum-viewing shot and the centre shot work together to 

orient the viewer in CVR space and provide immersive proximity to the action.  

 

 

Figure 58: A circum-viewing shot (Camera 1) (video time stamp: 0:52:10–0:56:45). 
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Establishing Shots 

Similar to those used in traditional cinema, establishing shots are crucial in orientating 

an audience into CVR space, perhaps even more so given the panoramic canvas and 

its attendant narrative information. Concerning flat cinema, Brown (2011) reminds us that 

the establishing shot is “usually a wide shot” and the “opening shot of a scene that tells 

us where we are” (p. 18). In effect, the establishing shot gives us a great deal of 

information (p. 18). This functional shot creates a relationship between the actor and his 

or her story environment. Another function is to introduce to the audience scenes of 

particular story significance. In the case of CVR, the establishing shot is designed to 

allow the audience time to explore the CVR space and understand the viewer’s role and 

identity within this extended story space.  

 

The aim of the establishing shot in the CVR scene below from Calling (see Figure 59) is 

to introduce Wang’s profession as the boss of a construction company to the viewer. This 

establishing shot is like a bird’s-eye view looking down on the CVR space of the entire 

scene, showing that Wang is overseeing the progress of building construction. Because 

the establishing shot in CVR is used to familiarise the viewer with space in a more 

comprehensive fashion than that in 2D, this establishing shot in Calling is a longer 

duration so that the CVR viewer has time to look around the whole space. 

 

 

Figure 59: The establishing shot introduces Wang’s occupation and shows that he is checking 

the progress of building construction (video timestamp: 0:01:03–0:01:21). 
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The Corner Shot  

I now turn to the corner shot, where the CVR camera is deliberately placed in the corner 

of a room or the set, thereby limiting the area of view. The director can use this positioning 

to focus the viewer’s attention in a particular direction where important action or 

information is unfolding. For example, in the filming of Calling, I would often strategically 

position the camera in a naturally occurring corner as a device to limit the audience's 

perspective and, therefore, to focus on the main story plot (see Figure 60). The 

disadvantage of using this strategy is that it reduces the viewer’s degree of immersion 

within a given scene and needs to be used judiciously. 

 

   

Figure 60: A corner shot from Calling (2018) in which the viewer’s field of view is intentionally 

limited by the director’s choice of camera positioning (video timestamp: 0:49:40–0:50:07). 

 

Blind Spot 

The “blind spot” is a term that I use to refer to the area directly above the camera in a 

CVR shot. Ergonomically, this region is uncomfortable for audiences to view, requiring 

them to tilt their heads back. Therefore, directors should avoid situating important story 

or action elements in this region. Peripheral action and props can be staged in the blind 

spot to “fill out” space if the audience does explore this area and maintain the 

verisimilitude of the panorama. The traditional film does not have the concept of the blind 

spot, but due to the all-encompassing CVR space, certain angles such as looking directly 

above are problematic for the viewer. This term “blind spot” is my original coinage, which 

emerged naturally from the production of Calling.  
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In the example below from Calling, when Wang goes to retrieve a tie from his clothes 

hanger, the angle represented in Figure 61 constitutes a blind spot, the audience will be 

reticent to take on this angle and so they are inclined to accept the completion of the 

action as if “off-screen”, and to continue to follow subsequent actions in reasonable 

comfort. If this were an important action to see resolved, such staging would be 

inadequate. The blind spot action is here included to fill out or articulate the story space's 

scope and breadth.  

 

 
Figure 61: A blind spot from Calling (video timestamp: 0:05:42–0:05:46). 

 

Zones of Focus  

In the traditional film, there is a frame that functions to focus the attention of the viewer. 

In contrast, there is no such frame in CVR film, a factor that problematises how to guide 

the viewer’s attention toward crucial story elements. Zones of Focus can be used to 

stage actor movements, their proximity to the camera, and their relationship to each other, 

such that the audience perceives important actions and characters.  

 

In a scene from Calling, the actor moves from the direct zone into the indirect zone (see 

Figure 62). For the traditional flat shot, this action would require a cut or a camera move. 

So too, in Figure 63, the actor moves from the right split focus zone (SFZ) into the left 

SFZ without the need for cutting or camera movement. When filming Calling, the idea of 

ZOF assisted me in understanding where to position the camera and how to determine 

the distance between the actor and camera so the audience follows the actions. 
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Figure 62: Actor movement 1 from Calling, 2018. The actor’s movement is from the direct focus 

zone to the indirect zone (video timestamp: 0:38:00–0:38:10). 
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Figure 63: Actor movement 2 from Calling, 2018. The actor’s movement is from right-split zone 

to left-split zone (video timestamp: 0:24:35–0:24:50). 

 

When editing in CVR, the direction of the actors’ movement should be consistent 

between subsequent scenes. Before shooting, the director must determine whether the 

actor's movement is in the DFZ or the SFZ and whether it is in a long-shot zone, medium-

zone, or close-up zone, to align scenes. In Calling, because the DFZ is the initial ZOF 

for the viewer, I staged my POI in the DFZ of subsequent panoramic shots to align scenes 

in editing. This approach not only maintained the visual consistency of the storyline, but 

it also reduced the necessary time for the audience to search for POI in the CVR space.  

 

Lighting and Colour 

In the CVR shooting, the lighting design can be more complex and require more planning 

than traditional flat filmmaking. One reason is that the lighting equipment – which can be 

a complex configuration of tripods, lighting fixtures, reflectors and so on – somehow 

needs to be out of view in the CVR space. Avoiding this problem requires light sources 

to be positioned out of view of the camera – for example, behind props and screens. 

However, perhaps a more viable solution is to use natural light. I used this alternative in 

Calling in several scenes where it was possible to do so. Another reason that lighting 

requires particular consideration for CVR has been addressed in Chapter 4 discussion 

on strategic setups for lighting POI in directing audience attention.  

 

In Figure 64 below from Calling, the lighting setup has been devised to mimic prison bars 

to portray the protagonist’s psychological state of feeling trapped. The viewers’ attention 

is naturally drawn to this area of the scene, as the rest of the set remains in darkness. 
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Figure 64: Light and shadow used to create the sense of imprisonment in Calling 

(video timestamp: 0:51:30–0:52:00). 

 

The use of colour in film affects the viewer’s emotional response to the story in a similar 

way to music and dance. Colour can be used in symbolic ways to communicate aspects 

of the character or scene, and it has the potential to move people deeply. My use of 

colour in Calling is often metaphorical in its expression of a character’s emotional state. 

For instance, when the protagonist Wang recalls his love for his ex-wife Min, the colour 

of the space slowly morphs from a dark black into the warmer hue of yellow (see Figure 

65). When Wang recalls his secret lover Ling-Ling, the colour morphs into a romantic 

pink (see Figure 66). These experimental applications signify the character’s feelings 

towards memories from various periods of his life.  

 

  

Figure 65: The use of yellow in Calling (video timestamp: 1:03:07–1:03:32). 

Figure 66: The use of pink as a visual metaphor signifying romance (video timestamp: 1:03:54–

1:04:24). 

 

  



109 

 

Colour in Calling also functions as a form of subtext. In the black-and-white scene shown 

in Figure 67 below, Wang’s business partner is seen holding a green plant, representing 

a yearning for a brighter future amid the grey dullness of his present life.  

 

 
Figure 67: Wang’s business partner holding a potted plant in green, juxtaposed against the grey 

background (video timestamp: 1:04:55–1:05:22). 

 

Camera Movement  

While shooting Calling, I found that the camera movemen’s speed and steadiness was 

a concern, as it can cause motion sickness in an audience. I discovered that I 

experienced dizziness if the CVR camera moved too quickly or vibrated while in 

movement. Smooth and gradual camera movements reduced this sensation. Also, I 

became aware during the filming of Calling that due to the CVR camera’s 360-degree 

panoramic shot capability, there is no need to perform pan movements since the HMD-

wearing viewer can perform their panning by turning their heads. How a director can 

encourage such actions in the viewer has been discussed in previous chapters 

concerning the careful staging of POI and consideration of ZOFs. If the CVR film director 

uses camera movement in CVR filming, there needs to be a strong reason to do so. Thus, 

minimising camera movement and speed is essential in the CVR filmmaking format. 
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Figure 68 CVR Camera set up on a remote-controlled dolly for camera movement.  

Applied Production Technique 2: Editing in Calling 

Floating Head / Avatar POV Cut 

The “floating-head POV” and the avatar POV were discussed in Section Three of 

Chapter 2. The former is defined as a first-person POV without a body in the virtual space, 

while the avatar POV utilises a virtual body as the first-person POV through the Head-

mounted Display. The primary purpose of these POVs is to promote an empathy 

response in the viewer. Shin (2018) claims that “in the CVR environment, viewers may 

strongly feel another person's emotions or situation by being in the same space” (p. 68). 

Through empathy, viewers can appreciate characters' predicaments and responses, as 

they see the world/story space through the characters’ eye. Moreover, higher levels of 

perceived immersive-ness and empathy may contribute to the viewer’s sense of 

engagement in the story (Shin, 2018, p. 64). 

 

When deploying these first-person perspectives in CVR, two questions need to be 

addressed. The first question is: from whose perspective is the floating-head or avatar? 

The second question is: where is the floating head or avatar positioned in the scene? If 

the viewer is viewing the film from the first-person POV, the floating-head or avatar POV 

would be adopted. Before cutting to these POVs, the director needs to orient the viewer 

properly to appreciate where they are located in a scene. Therefore, the director needs 

to design an establishing shot for the viewer before going to the first-person POV so that 

they are familiarised with their position in the scene and with the character/s whom they 

are about to inhabit.   
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In Calling, the establishing shot indicates the layout of the scene, the actors' location, 

and their relationship in space (see Figures 69 and 70). The next shot can then cut to 

the floating-head protagonist’s POV, in which the viewer will be able to confirm their 

identity and location.  

 

 

Figure 69: Establishing shot from the spectator’s POV of Wang and Zhong in Wang’s office (video 

timestamp: 0:44:13–0:44:21). 

 

 

Figure 70: Floating-head POV of Wang’s business colleague Zhong Liu (video timestamp: 

0:44:21–0:44:54). 

 

Floating-head or avatar shots should not be switched frequently in CVR film as this POV-

switching can disrupt the narrative logic as understood by the viewer. The floating-head 

POV shot in CVR works best if used sparingly, or not unless there is a strongly motivated 
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action by the protagonist, which is much more powerful for the audience if they embody 

that person’s POV momentarily.  

 

Eyeline Matching 

Eyeline matching is an effective strategy for directing audiences between POI in CVR. 

Because both protagonist and the object of their attention can be captured within the 

same CVR space, edits are not required as per the eyeline match of conventional cinema. 

Viewers can follow the actors’ eyelines to what they are observing. Two scenes utilising 

the eyeline match in Calling evidence how this technique can be used not only for 

conversation scenes but also to guide the viewer’s focus to POI within that same scene. 

In traditional cinema, the eyeline match is used as an editing device to link scenes. In 

CVR film, eyeline matching can be achieved within a single seamless scene. 

 

Eyeline Matching in CVR Calling 

In the scenes below depicting the protagonist Wang discovering that he cannot open his 

car door (see Figure 71), eyeline matching is used to link events within the same scene. 

When a mysterious figure wearing a black coat walks through the IDZ into the SFZ, Wang 

calls him for help. As the first POI, Wang’s eyeline, his gestures, and his voice guide the 

viewer to search for the next POI, the man in the black coat. This same scene in 

traditional flat film editing would require two shots sutured via an eyeline match: the initial 

gestures shot and then a first-person POV. However, as demonstrated in this scene, no 

cuts nor change in POV is required because eyeline matching is achieved within the 

same space.  

 

 
Figure 71: Eyeline matching in CVR shot (video timestamp: 0:10:13–0:10:21). 

 

https://en.wikipedia.org/wiki/Eyeline_match
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In a second example (see Figure 72), Wang, seated inside his car, sees Min walking with 

another man. The first shot presents Min and her companion through the car window's 

Virtual Frame (VF). The second shot cuts wider to include Wang, tracking their 

movement via an eyeline match, his expression one of helplessness and horror. The 

eyeline match guides the audience between the two POI and confirms a causal 

connection between the couple and Wang’s distress.  

 

  

Figure 72: Eyeline matching connecting Wang with the couple as they come into view (video 

timestamp: 0:16:45–0:16:57). 

 

Virtual Frame Cutting 

The challenge of editing in CVR is locating edit points with the immersive and expansive 

environment for a seamless experience of narrative continuity. One editing approach I 

found useful was the utilisation of virtual frames. Naturally occurring frames such as 

windows, doorways and other openings in the shooting environment could be used to 

direct the viewer’s attention to the action occurring within them. Each VFs can act as an 

editing point to create a seamless flow from one scene's action to the next and may 

include lighting, masks, eye lines and the placement of actors and props in proximity to 

the camera. With the viewer’s attention fixed on the action inside the VF, the cut can be 

made to another scene in which the main plot is positioned in ZOF, without the viewer's 

need to hunt around the CVR space in search of the story. In my Virtual Frame Cutting 

(VFC), the viewers’ attention transitions seamlessly from CVR space into the VF area or 

from the VF area into CVR space.  
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In the example below (see Figure 73), the window’s VF is used as an edit point to cut 

from outside the room to the inside. In the external space, the window frames an intimate 

scene between a couple. While it sets up the edit, it invites us towards the detail of the 

closer and more personal subsequent shot (see Figure 74). The VF functions as a cutting 

point that connects two spaces, and in doing so, helps the viewer to focus their attention 

on POI within the CVR space. Thus, the VF can play a significant role in the convention 

of continuity editing in CVR, as it provides a viable solution to framing.  

 

 

Figure 73: An example of a virtual frame (outside the bedroom) (video timestamp: 0:26:18–

0:26:23). 

 

 

Figure 74: Cut to bedroom (video time stamp: 0:26:24–0:28:28). 
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Matching Cut on Action 

“Matching cut on action” is achieved when a director shoots the actors’ actions twice from 

two different camera angles and then edits these overlapping actions. Serrano et al. 

(2017, 2018) suggest that continuous editing aims to create a sense of scene continuity 

so that a set of shots is considered a single event. The cutting point in the below bedroom 

scene from Calling is at the overlapping action of Wang drying his lover’s face with a 

towel. The edit from the circum-viewing shot (see Figure 75) to the centre shot (see 

Figure 76) is rendered seamless via this “matching cut on action”. I found that this 

principle from traditional filmmaking can be applied effectively in CVR, which is to 

transition seamlessly between scenes and facilitate the continuity of action.  

 

In conventional filmmaking, where the viewers’ gaze is limited to the rectangular flat 

frame, the director employs close-ups and other framings to direct the viewer’s attention 

to specific areas of action or elements of narrative importance. In the frameless 

environment of CVR, cutting on the action provides a strategy by which viewers can 

retain their focus on the continuity of action and/or plot.  

 

 
Figure 75: Circum-viewing shot: Wang drying lover’s face with a towel. (video timestamp: 

0:21:30–0:22:04). 
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Figure 76: Cuts to centre shot on action overlapping from the previous scene (video timestamp: 

0:22:21–0:22:35).  

 

Spatial Montage 

“Spatial montage” refers to film space visually divided into multiple parts, which are 

somehow related to present an overall meaning. The term derives from Manovich (2002) 

when discussing flat film, but in CVR film, the broader canvas offers more significant 

potential to use the spatial montage. The juxtaposition of multiple micro-spaces within a 

single macro-space can create synergies and connections between aspects of the story 

for the viewer to interpret. Such connections can be metaphorical. According to Manovich 

(2002): 

 

In general, spatial montage would involve several images, potentially of different 

sizes and proportions, appearing on the screen at the same time. This by itself, of 

course, does not result in the montage; it is up to the filmmaker to construct a logic 

which drives which images appear together, when they appear and what kind of 

relationships, they enter into with each other. Spatial montage represents an 

alternative to traditional cinematic temporal montage, replacing its traditional 

sequential mode with a spatial one. (p. 69) 

 

An example of spatial montage in Calling can be seen in the office scene (see Figure 

77). In exploring the CVR space, the viewer can encounter multiple images that act as 

metaphors for Wang’s feelings of psychological entrapment. Images, such as cages and 

the actor’s hands clasping prison bars, work together to produce metaphors of 

imprisonment like a caged animal in the zoo. This deployment of spatial montage across 
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the broad CVR canvas heightens the viewer’s sense of immersion in, and empathy for, 

Wang’s psychological torment.  

 

 

 

  

Figure 77: Spatial montage – associated multiple images in various directions (video 

timestamp: 0:51:50–0:52:00). 

 

Given the amount of information relayed in spatial montage, “shot duration” becomes a 

key consideration in CVR film. Shot duration refers to the length of a particular scene 

until the next cut. James (2015) found that in the case of flat film, wide-angle shots need 

to be on screen longer to allow the viewer to take in all the visual information before them. 

Close-ups, on the other hand, can be shorter because there is less information to absorb 

and interpret (p. 52). In the case of CVR, each shot should be approached as a wide-

angle since the viewer must look around a much larger visual space to process 

information necessary to plot and character. As such, the duration of scenes in Calling 

generally tended to be longer than those of conventional 2D film, affording the viewer 

time to absorb and interpret the story space in which they are immersed. By extension, 
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the amount and complexity of information contained within a CVR scene should inform 

its duration: the more information, the longer the duration needs to be. 

Applied Production Technique 3: CVR Long Take  

Long takes are used in traditional filmmaking as establishing shots and for continuity if 

and when the director can stage plot information within the one extended shot in 

preference to editing. In CVR filmmaking, where the one extended space can 

accommodate the various details/POI of conventional edited sequences, long takes can 

be especially advantageous. I have discovered that the long take technique is a strategy 

to achieve such continuity because it provides the audience with sufficient reaction and 

exploration time to follow (micro) plot elements unfolding in the one macro-space. 

Exploration usually occurs when observers enter a new environment, at which point they 

browse space and understand the features in this environment (Jerald, 2016, p. 153). 

For example, in the murder scene from Calling (see Figure 78-81), I used a long take of 

approximately four minutes in duration, which was sufficient to stage the actors’ sound 

cues and blocking so that the viewer might process the critical narrative beats of the 

scene. The audience was provided enough time to explore the story space and notice 

the male intruder dressed in black entering through the bedroom window. The blocking 

techniques used in this scene (i.e., the actors' placement and movements concerning 

the camera) are explained as follows. 

 

In the blocking example shown in Figure 79, Ling-Ling goes into the bathroom to wash 

her hands, while the intruder (Wang dressed in black) is already in the room hiding under 

the bed. The viewer’s eyeline may follow Ling-Ling or look around the CVR story space 

to seek out where other characters might be. By turning their head to the right, the viewer 

will notice Wang stand up from under the bed in the corner of the room and then walk 

without making a sound into the bathroom where Ling-Ling is unsuspectingly attending 

to her ablutions. If the viewer’s attention had remained with Ling-Ling, they too would be 

taken by surprise as Wang enters their DFZ from the right SFZ. 
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Figure 78: In the 4-minute long-take murder scene, Ling-Ling sits on the bed, telephoning Wang 

to let him know she is waiting for him at “the usual place”, the hotel room (video timestamp: 

0:29:45–0:30:29). 

 

 

Figure 79: Wang, the intruder, stands up from hiding under the bed and walks to the bathroom 

with the intent to murder Ling-Ling (video timestamp: 0:30:29–0:30:45). 

 

In a second blocking example from the same extended take, as shown in Figures 80 and 

81 below, the audience’s POI is the black-coated Wang approaching the bathroom. In 

the traditional film, the next edit would typically cut to a reaction shot of Ling-Ling’s face, 

whereas in this continuous wide shot, a scream from Ling-Ling (in reaction to the hot 

water) either maintains our attention on the bathroom or, like Wang, we are taken aback 

as we follow Wang’s retreat to the behind the bedroom curtains. If we had remained 

focused on Ling-Ling in the bathroom, the intruder’s location would come as a surprise 

to us shortly when Wang re-appears from behind the curtains and strangles her to death 

in closing the scene. Either of these sequences of viewer attention is viable in 

comprehending the plot. Both present their surprises and ultimately reinforce a sense of 

immersion for the viewer as if they witness such violations firsthand, and according to 
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their volition. The expansive CVR set and the long take make this possible.  

 

 

Figure 80: Ling-Ling screams, not because she notices the intruder, but because of the scalding 

hot water. Startled by her scream, the intruder retreats behind the curtains (video timestamp: 

0:30:45–0:31:07). 

 

 
Figure 81: Ling-Ling walks out from the bathroom and moves from the close-up zone to the long-

shot zone. Wang, disguised as the intruder, strangles Ling-Ling (video timestamp: 0:31:07–

0:33:35). 

 

To conclude this discussion concerning the CVR long take, I have demonstrated via the 

Calling murder scene how a complete scene can be realised in a single take, such that 

the viewer feels themselves to be a witness immersed within the performance. A key 

consideration from a directorial perspective is that due to the extended duration of the 

long take and its lack of edits, thorough rehearsal and blocking are required to avoid 

multiple takes, and POI needs to be carefully planned in a designated order in 

anticipation of the viewer’s choices. In this sense, the long take scene in CVR requires 

similar planning to live stage performance.  

 

Undetected Viewer Information 

A factor to consider in the CVR long take is the notion of information visible within the 

CVR space that the viewer does not always pick up. I coin this “missed or undetected 
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viewer information”. If a VF is not employed to direct the viewer’s attention to a particular 

POI in the CVR film, the viewer may miss certain clues informing the overall narrative. 

For the director, however, this tendency is not necessarily a negative feature of the CVR 

film. The director may not require the viewer to perceive all on-screen information all at 

once. As an individual viewing mode, the advantage of CVR is that its immersive format 

encourages the viewer to explore the full CVR story space. If the viewer is encouraged 

to find clues within the CVR film space, they will be inclined to re-watch the film for missed 

information. The quality of incompleteness means viewers possess the scope to interpret 

the narrative according to their logic. This logic can potentially change each time a scene 

is viewed, literally from a different angle. An astute director can design for these various 

possibilities. 

Applied Production Technique 4: Spatial Composition 

I have discussed the narrative peculiarities of the CVR story-world – namely, the need to 

direct audience attention within this frameless space, the challenges of editing, and the 

increased potential to develop plots across space (as much as in time). Traditional 

composition theory can guide design choices in organising and arranging spatial 

elements for conveying CVR narratives. Such arrangements facilitate “spatial narratives” 

as a critical mode of storytelling for CVR. A few of these compositional elements, as 

applied in Calling – virtual frames, symmetry and repetition – are discussed below.  

 

Virtual Frames  

The VF is a method that derives from my foundation research detailed in Chapter 4. The 

VF is a compositional element that directs the viewer's attention within the extended CVR 

panorama via masking, spot lighting, door frames, window frames, or prominent colours. 

During the shooting phase, I found it useful to consider incorporating VFs when choosing 

the shot location. I would ask myself what kind of architectural structure could direct the 

viewer’s attention to POI in the narrative. For Calling, I used rectangular door frames, 

round window frames, spot lighting and mirrors.  
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In the following scenes, existing architectural structures were exploited as VFs to direct 

audience attention to important plot elements and provide further layers of meaning to 

plot and character relationships, often via metaphor. For instance, the circular window 

structure in Figure 82 was used to focus the viewer on the quarrel between Wang and 

Min as intimate and personal. In contrast, the rectangular structure of Figure 83 focuses 

attention on a strained business relationship. 

 

  

Figure 82: A circular window structure functions as a virtual frame, focusing the viewers’ attention 

on an intimate discussion between lead characters (video timestamp: 0:56:40–0:56:45). 

 

  
Figure 83: Long rectangular virtual frame portrays a dysfunctional relationship (video 

time stamp: 0:50:40–0:51:04). 

 

Mirrors, a traditional metaphor for self-reckoning, can also be used as VFs. In the scene 

below (see Figure 84), the car’s rear-vision mirror is used to attract viewer attention to a 
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split image of Wang’s face, portraying his emotional conflict. As a spatial narrative device, 

the mirror effectively isolates the reflected depiction of Wang’s inner turmoil from the 

surrounding external impression of a successful company man. In this scene from Calling, 

the protagonist is seated facing the car mirror as if facing his true self. 

 

 

Figure 84: Through the image of Wang’s partial facial image reflected in the mirror, the inner 

psychological world of the protagonist can be felt by the viewer (video timestamp: 0:33:48–

0:34:45). 

 

Symmetry 

In stage design, symmetry is an effective method to balance visual elements. According 

to Hu’s (2016) Stage Design, symmetry means that either side of the central axis of the 

stage is arranged in the same way (p. 38). In the film, symmetry refers to the visual 

balance within the frame. In contrast, in CVR space, symmetry suggests balancing the 

distribution and aggregation of various elements in the CVR space centred on the 

camera.  

 

Figures 85 and 86 detail symmetric design in a scene from Calling. Figure 85 is taken 

from the storyboard planning for the scene, while Figure 86 shows the final image. The 

two main characters Wang and Min, occupy the long-shot DFZ, separated from the 

audience by a partition wall and framed symmetrically by its two doorways. The couple 

is quarreling. This framing acts as a metaphor for the couple’s strained relationship as 

they appear to inhabit separate worlds. In one door frame is an exhausted Wang, while 

Min deliberates on the lowest step of the stair, unsure of her future. Symmetry’s usual 
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connotations of balance and harmony are here subverted as dual doorways frame 

discord and dissonance. 

 

 

Figure 85: Storyboard of Calling for pre-production. 

 

  

Figure 86: Use of symmetry to express marital conflict between Wang and Min from Calling's 

final cut (video timestamp: 0:52:12–0:52:25). 

 

Repetition 

The device of repetition is also discussed in Hu’s (2016) Stage Design about the 

phenomenon of an element appearing continuously or repeatedly within a given space 

(p. 38). Hu (2016) believes that repetition in stage design can enhance dramatic effects 

and create narrative tension (p. 40). Confined spaces are a recurring visual and 

psychological theme in Calling. The device of repeating spaces such as the narrow 

window of Wang’s balcony highlights his psychological state of entrapment and despair. 
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When this set of repeating windows surrounds the viewer, Wang’s anxious state is 

palpable (see Figure 87).  

 

 
Figure 87: Repetitive windows in CVR story space reinforce Wang’s interior reality for the 

audience (video timestamp: 1:07:37–1:08:23). 

Applied Production Technique 5: Spatial Narrative 

The spatial composition is an aesthetic method to arrange props and design scene in 

consideration of the various visual and audio elements that comprise a CVR space. 

‘Spatial narrative’ considers how these aesthetic elements combine and relate to 

conveying narrative. Stories in CVR can occur from scene to scene, or multiple narratives 

can appear within the one extended panorama of a single scene. “Spatial narrative” 

focuses on the one-shot CVR canvas. The following section discusses spatial narrative 

factors, including main plots and subplots, CVR story logic, micro-narratives, and 

narrative density. 

 

Exploring the CVR Story Space 

In Calling, the script determined that the lifestyle of the male protagonist Wang is 

problematic and irregular. To portray this character type, I scattered props and clothes 

around his bedroom (see Figure 88). Moreover, by slowing down the action of Wang 

waking up, I provided the audience sufficient time to explore this space and come to their 

conclusions about his character. While exploring the CVR story space, the audience will 

observe objects that speak to his lifestyle and mental state. My research found that the 
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more complex we designed the environmental information in this scene, the longer the 

audience explored the space. Although there is much visual information for the viewer to 

process, Wang’s slow awakening and slow migration to the clothing hanger provide 

opportunity and guidance across this narrative space (see Figure 88). 

 

 
Figure 88: The audience is given time to explore Wang’s personal space  

(video timestamp: 0:02:16–0:03:56). 

 

Throughout Calling, I identified key differences between staging for Cinematic CVR 

narrative and traditional flat film narratives. Because a traditional narrative is conveyed 

via a limited flat frame, much of the story is actualised via sequential editing (of these 

frames). In contrast, CVR narrative requires a reconceptualisation based more on CVR 

spatial thinking within an expanded story space. Further, the CVR narrative needs to 

account for an audience free to explore this space at their own pace and according to 

their preferences.   

 

In the making of Calling, I made the main story arc as simple as possible in a predictable 

easy-to-follow order, consisting of an exposition, rising action, a climax and a resolution. 

This simplicity, along with a generous pace, meant that the audience could explore sub-

plots without losing track of the main thread of the story.  
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Table 7: Story arc, main plots and sub-plots list in Calling 

 

Story Arc Main Plot Sub-Plots 

Exposition Wang cannot open the car door. • Black-coated man forces Wang to 

obey his orders. 

Rising 

Action 

A phone call to Wang: the black-

coated man guides Wang to watch 

a video on his mobile phone 

• Wang drives to his wife’s apartment 

and sees his wife in the company 

of her male lover 

Wang is still on the mobile phone: 

the black-coated man forces Wang 

to remember his past 

• Wang remembers first meeting his 

lover Ling-Ling 

• Wang remembers his wife 

complaining about her abortion 

• Wang remembers differences of 

opinion between his business 

partners 

• Wang remembers the divorce from 

his wife. 

Climax Another phone call from the black-

coated man to Wang: he informs 

Wang of his plan to murder Wang’s 

lover Ling-Ling.  

• The black-coated man carries out 

his plan to murder Wang’s lover 

Ling-Ling in the hotel room 

Another phone call from a black-

coated man to Wang informing of 

business failure and encouraging 

suicide.   

• Wang tries to cover up the fatal 

accident at his building site  

• Wang is wanted by the police for 

his responsibility in the building 

accident. 

Resolution A phone call to Wang: black-coated 

man orders Wang to consume 

medicine from the car glovebox 

• Wang takes medicine and has bad 

memories and hallucinations 

The doctor informs Wang of his 

diagnosis. 

• Wang is trapped by his mental 

illness. 

 

Table 7 shows the elements of the main story arc of Calling as well as related sub-plots 

which the viewer can discover for themselves. Actions within the main plot can trigger 

sub-plots. For example, in the Climax phase of Calling, the main plot event of Wang 

receiving a telephone call from a stranger (the black-coated man) triggers the sub-plot 

of Ling-Ling’s murder. The spatial composition is a critical consideration in the staging of 

and the relationship between the plots and subplots of Calling. How spatial narrative is 

exercised in Calling is discussed in more detail further into this section.   
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Sub-plots are not crucial in progressing the film's overall narrative, yet they do provide 

interest and depth to characters and themes. Furthermore, they can augment the 

viewer’s suspense. Visual and audio clues to sub-plots can be distributed anywhere in 

the CVR story space and need to be pre-designed according to their importance, with a 

view to their discoverability. The viewer will find some hints while others may be missed; 

the director will stage subplot POI in the relevant zones of focus and use the eyelines as 

mentioned above, virtual frames, lighting, character movement, etc. to direct attention. If 

the viewer senses they have missed a clue, playback is possible for the enhancement of 

narrative. Importantly, as in life, the more astute the participant, the more they will draw 

from their surroundings and events.  

 

One such clue in Calling is that of the black-coated man walking by the car window in an 

early scene (see Figure 89). The hint appears in the SFZ and raises suspicion regarding 

the identity of the man. Later, we find out that this figure is a projection of Wang himself 

– a manifestation of his psychosis. If the viewer misses this clue, there is nothing lost 

from the narrative. However, if the POI is perceived, then a seed of intrigue enhances 

the narrative from this early stage. Alternatively, playback can be used to confirm our 

suspicions. Such options and activity increases viewer-plot engagement more so than 

the possibilities of traditional film. 

 

  

Figure 89: The black-coated man walks from the indirect-focus to the split-focus zone (video 

timestamp: 0:10:14-0:10:18). 
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Contrary to the frame-based sequentially of traditional film narratives, CVR narrative is 

largely progressed through space. As such, this approach requires an alternatively 

construed arrangement of events, plots and points of interest within the CVR canvas. 

CVR filmmakers need to balance multiple narrative elements co-existing in the virtual 

space and be mindful of juxtaposition, balance, conflicts, hints, suspense, viewpoints, 

accidental events and narrative perspectives. With this reconceptualisation of narrative, 

the plot becomes spatially based.  

 

CVR Story Logic 

In the scene below (figure 90), the two actors stand in the SFZs within the same CVR 

space, both perceivable by the viewer with a slight turn of the head. There is no need to 

cut between shots to establish a dynamic between them.  

 

 
Figure 90: The characters of Wang and Min are respectively arranged in the left split-focus zone 

and the right split-focus zone, with both standing in the long-shot zone of the shooting zone. This 

position of the camera is the position of establishing shot, which allows the audience to observe 

and identify the surroundings within a short period, as the two protagonists are walking into view 

from opposite directions within the CVR story space. 

  



130 

 

 

 
Figure 91: Wang’s home (video timestamp: 0:52:03-0:52:12). This scene shows how the 

audience is introduced to the appearance on screen of the estranged couple Wang and Min. In 

the left split-focus zone, Wang opens the door and walks into the living room (action), while in the 

right split-focus zone, Min walks down the stairs after having heard the door open, after which 

she looks directly at her husband (reaction). 

 

Perceivable action and reaction exchanges between these characters encourage the 

viewers to fit these story clues within a broader logic they have built up based on their 

ongoing interpretations of the unfolding dramatic events. In the current scene, Min reacts 

to Wang's sound of Wang, opening the door and descending the stairs. The audience 

cannot follow the actions of both protagonists at the same time emanating from either 

side of the panoramic space. Instead, they rely on story logic – their familiarity with these 

characters and their relationship, knowledge from preceding actions and events – and 

the logic of causality: action and reaction.  

 

This form of CVR story logic can be differentiated from the pre-determined narrative logic 

of flat film. The director limits their audience to sequential blocks (frames) of information 

and effectively denies them the opportunity of interpretation. Instead, the CVR director's 

role is to provide multifarious interpretable and overlapping storylines within an immersed 

environment in which the viewer has augmented agency. 

 

Micro-Narratives within a Single CVR Story Space 

In flat filming, an event can be filmed as “fragmented” – i.e., broken down into different 

shots. As Block (2008) explains: 
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A scene involving complex action might best be filmed in a fragmented manner so 

that the editor can manipulate the physical complexities. Sometimes an event is so 

complicated that it can be understood only when the subevents are fragmented. 

(p. 213) 

 

In other words, the fragmented events can be transformed into fragmented elements of 

narration. According to Venditti et al. (2017), when a single fragment of narration 

becomes a part of the story, it gains meaning (p. 277). Once these fragmented elements 

are re-edited together, they can be recombined into a new event or plot. In CVR film, I 

call these fragmented story elements “micro-narratives”. Due to the expanded CVR story 

space, it is possible in CVR to incorporate multiple micro-narratives as subplots to the 

main action. Micro-narratives in CVR contribute to the authenticity of the expanded space 

by simulating the ad hoc nature of reality and increasing the viewer’s sense of immersion 

in the enveloping action. Moreover, micro-narratives tease out and contribute to the 

implications of the main plot.  

 

In CVR, the main narrative and micro-narrative/s can spatially co-exist. This aspect can 

be referred to as narrative co-existence. The main narrative, namely the main plot, is the 

primary indicator of the story. The micro-narrative/s are the seemingly unexpected sub-

plots based on the actors’ expectations, desires, and goals. Micro-narratives add details 

to the main narrative, establishing a consistent causal relationship between fragments 

or between the main narrative and micro-narrative.  

 

In the scene below from Calling (see Figure 92), the main narrative is positioned in the 

DFZ, in which Wang is conducting an under-the-table transaction with his manager. 

Simultaneously, the micro-narrative in the right-split zone comprises drunken Ling-Ling 

vomiting under a tree. These co-existing narratives appear simultaneously in the same 

space, with viewers attracted by the actions of the main plot but are also compelled to 

keep an eye on an ailing Ling-Ling.  
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Figure 92: Co-existence of main and micro-narrative within a single CVR space (video timestamp: 

0:18:55–0:19:02). 

 

Fission of Narratives 

In this same scene, as the storyline continues, one micro-narrative develops as it splits 

off from the main narrative, with one of the characters leaving the three-person 

conversation. While Wang negotiates a VIP card with his manager in the DFZ, the third 

character waits by himself, hands in pockets, in the left-SFZ, and an unwell Ling-Ling 

continues to occupy the right-SFZ. So, the main narrative is now flanked by two micro-

narratives. 

 

 
Figure 93: Fission of the main narrative flanked by the two micro-narratives (video timestamp: 

0:19:02–0:19:27). 



133 

 

Recombination of Main and Micro-Narratives  

This interplay of forming, un-forming, and re-forming narratives and micro-narratives is 

a unique feature of the CVR story space. Its panorama can accommodate an unfolding 

of multiple events. Returning to the same scene in Calling (see Figure 94), in the main 

narrative, after Wang and his manager have completed their under-the-table transaction, 

the manager walks to the right-SFZ until he disappears from view. During this time, Wang 

has now walked over to the inebriated Ling-Ling and begins to talk with her. The original 

main narrative has now segued into an emerging micro-narrative in the right-SFZ. 

Meantime, the micro-narrative in the left-SFZ comes to a close as Wang’s business 

partner steps into a taxi to depart the scene.  

 

In this set of scenes, the transformation of the main narrative and the micro-narrative is 

accomplished through co-existing, separation and recombination. A causal relationship 

between the main narrative and the micro-narratives is established and understood by 

the viewer. Potentially, any number of forming and reforming micro-narratives could 

make up this sequence of events, given careful planning and the underpinning of causal 

logic. 

 

  

Figure 94: Recombination of micro-narratives (video time stamp: 0:19:27–0:20:10). 
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Therefore, the CVR film director needs to design clear narrative clues into the CVR space 

to progress the main narrative, but they also need to plan for various plot branch clues 

constituting micro-narratives, discoverable within the CVR space. Such planning should 

consider how such micro-narratives complement rather than compete with the action of 

the main narrative – i.e., across space and time. The micro-narrative concept is an 

especially important component of the spatial narrative in a CVR film because it offers 

the viewer an expanded selection of narrative details and in-plot clues, which add to the 

richness of the overall story. As explained above, the main narrative and the micro-

narrative of a particular scene can morph from main to micro and vice versa. They can 

combine, recombine and co-exist together in a scene. 

 

Narrative Density 

In CVR scenes, such as the scene described above in Figures 92 and 93, the viewer can 

witness multiple co-occurring micro-narratives beside and throughout the unfolding main 

narrative. Unseld (2015, as cited in Gödde et al., 2018, p. 189) points out that the term 

“spatial story density” refers to the number of arranging story elements at the same time 

within a given space. Subsequently, I adopt the term “narrative density” to gauge the 

extent to which these elements complement or compete for audience attention and 

comprehension. In CVR narratives, balancing the story density is important because the 

director does not wish to overwhelm the viewer with competing plots nor underwhelm 

them with a dearth of narrative information in service of a “thin” story. Balancing the 

density of the story is very important for the design of the narrative so that the audience 

is neither bored nor overloaded (Gödde et al., 2018, p. 190).  

 

As one function of narrative density, internal connections between micro- and main 

narratives may be created by directors; they may also strategically coordinate starting 

points and ending points of each narrative in a carefully choreographed sequence of 

narrative threads. When multiple events appear simultaneously, the scene is said to 

constitute a high-density narrative. The director needs to be mindful of allowing the 

audience enough time to identify story clues distributed throughout the CVR story space.  
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Compared with traditional flat film directors who rely on editing to sequence their 

narratives, CVR directors need to consider the frequency and density of story events 

within the one continuous space.  

 

 

Figure 95: Mapping the narrative density in the above external scene with forming and 

reforming micro-narratives of Wang, his business partner, and Ling-Ling. 

 

Figure 95 above indicates how the CVR director can map out the narrative density of 

specific scenes. The detail of overlapping main and multiple micro-narratives, with their 

respective starting and ending points, alerts to the possibility of overwhelming the viewer 

with competing story information. The blue band represents the main narrative, the green 

band shows the first micro-narrative while the red indicates the second micro-narrative. 

In scene A (outside the bar), there are three overlapping narratives. Therefore, there is 

the potential to confuse the viewer and so a sequenced staging of action within these 

elements is required. 

 

I designed the micro-narratives in Calling to directly inform the main narrative. Micro-

narratives are more than decorative; instead, they constitute important elements of the 

narrative towards a more complete and nuanced experience of the story.  

Applied Production Technique 6: Sound  

As noted in the Introduction, sound for CVR is beyond the scope of this doctoral research, 

constituting as it does its own broad and significant field of study. Nonetheless, the 
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following are audio considerations from the production of Calling that are considered 

noteworthy.  

 

Sound, too, can be panoramic in CVR story space. Several sounds can be edited 

together through the application of traditional sound montage methods in the CVR 

narrative. As in real-world sound, which can be detected from any angle, targeted sounds 

in CVR can alert the viewer to micro-events and subplots occurring within the CVR story 

space, including from behind, above and below. Cinematic CVR sound designers need 

to be attuned to how sound’s emotional rhythms work as an affective mode and how their 

design can potentially enhance the viewers’ CVR film experiences (Erkut, 2017, p. 3). 

Erkut (2017) discusses emotional rhythms as expressed through sound editing and 

informed by the narrative's emotional trajectory. They may have the same source as the 

physical rhythms, such as pulse and beat (p. 2). I incorporated heart beats and wheezes 

into Calling to articulate the emotional rhythms of my protagonist. 

 

Ambisonics 

Ambisonics in CVR builds upon the surround sound of the conventional flat film but is 

characterised by sound sources from all angles. Ambisonics delineates a realistic CVR 

audio environment by localising sound to its sources, relative to the viewer/camera, in 

the CVR space. As such, ambisonics plays a crucial role in establishing the realism of 

the story and the authenticity of the space. Although the auditory possibilities of 

ambisonics for CVR narrative are broad, 2D stereo sound technology can also be applied 

with good effect. 

 

In Calling, I used mainly 2D stereo sound recording with a few excerpts featuring 

ambisonics. An example of a 2D stereo application in CVR for Calling is in a scene in 

which Wang is sitting on his bed while a television news report on the Chinese 

construction industry's growth can be heard in the “background”. This incidental sound 

is used to subtly introduce the background and identity of Wang as a successful 

entrepreneur in the construction industry. A later scene provides a contrasting bookend 
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using another TV report detailing Wang’s bankruptcy and police warrant. In these 

examples, incidental ambisonics plays a vital role in contributing to the plot and its 

dramatic arc. 

 

Sound Guidance 

The importance of guiding the audience in the frameless CVR space, planning for and 

anticipating where they will next direct their attention, has been discussed thoroughly 

throughout this dissertation. Sound plays a vital role in these overarching considerations.  

As such, strategic sound design is used to guide the viewer’s attention to crucial POI 

throughout Calling, so progress the narrative and enhance its dramatic elements. As one 

example among many, in the hotel room scene, when the intruder is preparing to murder 

Wang’s lover, Ling-Ling’s scream distracts the audience from the man in the black coat 

towards the source of the scream – the bathroom. How this switch in attention contributes 

to the suspense of and allegiances in this scene is detailed earlier in this chapter in the 

section on the CVR Long Take.  

 

Sound Bridge 

The concept of the “sound bridge” is a traditional technique used in flat film to connect 

disparate images comprising a visual montage. When presenting the scenes of Wang 

recalling his fond memories, I used a continuous piece of music to conceptually connect 

the various scenes from different times of his life. I found that this sound bridge technique 

was particularly effective in CVR, where, as discussed, editing in the panoramic space 

can be disruptive, and narrative continuity a challenge.  

Applied Production Technique 7: Spatial Performance 

The actor performance for CVR needs to be re-conceptualised from the traditional flat 

film. The roles and dynamics between actors and the director differ in CVR films from 

traditional films in two important ways. Firstly, while the camera is critically focused on 

the performance of the main actors in flat films, in CVR film, consideration and planning 

needs to be given to the performances of both major and minor actors potentially 
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competing for attention across the expanded CVR story space. Arguably, more projection 

is required of the CVR performer as wider, deeper shots and a panoramic canvas require 

larger gestures and exaggerated character features. The similarities with live stage 

theatre are apparent. Secondly, while flat film can readily cut quickly between scenes, 

allowing for repeated takes, in the case of CVR, longer takes, the logistics of the 

expanded space, and the positioning of the director, make such liberties untenable. 

Instead, the CVR director needs to be out of camera view and let the actors perform their 

roles and lines, similar to live theatre performance. Without direct access to the director’s 

cues while filming, the onus is on a repeated rehearsal to ensure optimum timing and 

nuance. All actors in view within the CVR space need to be thoroughly rehearsed, their 

performances blocked, to maximise their synergies as in environmental theatre. This new 

CVR filming style can afford actors greater improvisational scope; the CVR director 

would do well to design for and leverage such approaches. 

 

\  

Figure 96: Rehearsed shot from Calling 

Conclusion 

This chapter has presented a detailed description of production approaches applied in 

my feature-length CVR film Calling, which has been produced as the central and defining 

component of this doctoral research. These approaches to CVR filmmaking were based 
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on prior knowledge of selected and reviewed CVR films such as Help and Out of Body 

and on a series of five CVR previsualisations (described in Chapter 4) that explored the 

potential of traditional flat film production techniques in the CVR space format. Novel 

findings and discussion were structured around the seven applied production techniques 

derived from the foundation work and their application and their suitability to the CVR 

film making process, ranging from cinematography to actor performance. Diagrams and 

photographs from the making of Calling visualise the seven production techniques.  

 

The next chapter, which concludes this dissertation, presents the reader with responses 

to the research questions and reflections and evaluations of the overall study with a focus 

on the PBR methodology, the CVR previs experiments, and, importantly, reflections and 

evaluations on the making of the original CVR feature film, Calling. Significantly, a CVR 

grammatical lexicon is proposed via 23 new terms.  
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CHAPTER 6 

CONCLUSION 

Introduction  

This chapter returns to the research question that has guided this study on Virtual Reality 

(CVR) film. By investigating CVR’s background and history, the first chapter explained 

the concept of CVR and discussed the differences between traditional film production 

and CVR movie production, including the differences in screen, cinematic language, and 

editing methods. From this foundation, Chapter 6 proposes a cinematic language for 

CVR filmmaking structured around the emergence of 23 terms and concepts derived 

from the CVR previsualisation (previs) experiments and the making of the CVR feature 

film Calling.  

Response to Research Question 

The main research question that framed this study was: What are the new concepts and 

terms that can inform the development of a cinematic language for Virtual Reality 

filmmaking? This question led to the development of three related sub-questions: 

 

1. What factors need to be considered when transitioning from flat 

cinematographic approaches to cinematography for CVR? 

2. To what extent are traditional flat film editing conventions applicable in CVR? 

3. How does the spatial-based composition and “spatial narratives” in CVR film 

affect the filming process? 

Reflections & Evaluations 

This section provides the reader with an in-depth reflection and evaluation of the key 

findings from the study organised around the primary research question, the sub-
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questions, as well as the overall processes that collectively made up the production of 

the original feature-length CVR film Calling – namely, the principal themes covered in 

this study, including the Practice-Based Research (PBR) methodology; the CVR previs 

experiments, the making of Calling and the proposal of a new CVR cinematic language. 

 

Factors in Transitioning from Flat Cinematography to CVR Cinematography 

 

Reflections  

The language of traditional movies is based on the “frame”. The director uses the “frame” 

to constrain and direct the audience's visual range. However, in a CVR movie, which 

embodies 720-degree, there is no actual picture frame. That aside, there are many 

traditional shooting methods and visual language that can be transplanted from flat 

cinematography to CVR cinematography because the focus of the audience depends on 

such factors, the camera's location and distance between actors and viewers. Within 

large spaces, such as outdoor scenes, the director must guide the audience’s attention 

through actors and environmental cues. To better understand how these aspects play 

out in the film, I used previs experiments to explore the feasibility of drawing viewers’ 

attention and developing new terms for CVR cinematography based on experiences in 

shooting, Calling. Through these experiments, the resulting knowledge helped form a 

range of new terms, such as 360-degree Principle, 720-degree/CVR story space, blind 

spot, corner shot, shooting zone, Virtual Frame (VF), CVR previsualisation and Zone of 

Focus (ZOF), which became workable approaches for CVR cinematography.  

 

Evaluations  

In evaluating these experiments and experiences, I created a VR story space that is 

paradigmatically different from that of traditional filmmaking. Long-established rules and 

conventions have guided traditional filmmaking practices for more than a century, known 

as the language of flat film. However, the five previsualisation experiments outlined in 

the thesis clarify how traditional film principles do not always or directly translate into 

workable CVR production and narrative techniques. Furthermore, CVR directors may not 
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realise that a particular traditional film technique will not work in CVR until after they have 

created it and consume considerable resources and finances in actual production. 

Therefore, CVR filmmakers should first previsualise their film in 3D VR format before 

they commence shooting. This approach provides quick and economic feedback on the 

cinematography and shooting techniques they intend to use. That said, several solutions 

can be summarised, namely: approximating traditional shot types with shooting zones, 

utilising Zones of Focus for off-screen space, deploying Virtual Frames (including frame 

within a frame, masking, and spotlighting), strategic camera placement for camera 

angles and slow camera movements with extended durations. These strategies can 

provide filmmakers with workable approaches to cinematography in the CVR format. 

 

Applicability of Traditional Flat Film Editing Conventions in CVR 

 

Reflections  

When exploring CVR editing methods, I used my full-length film, Calling, to test whether 

flat film editing techniques can be used in CVR filmmaking. Traditional editing focuses 

on cutting between shots. However, in CVR, filmmaking editing is undertaken from a POI 

of one scene to another scene’s POI. Therefore, I used ZOF to arrange POI in the 

production of Calling. Also, eyeline matching and Virtual Frame cutting can be used as 

workable techniques to switch between one POI and another POI in the scenes. However, 

CVR long takes and extended shot duration provide viewers with more time to explore 

the CVR story space, thus allowing viewers to become part of the immersive CVR space. 

 

It should be noted that the floating head/avatar POV cut can improve viewers’ empathy, 

engaging them in the exploration of the story space. These techniques can be 

complemented by using spatial montage to juxtaposition multiple images in the same 

CVR space and thus create expressive metaphors. For example, I juxtaposed multiple 

images of cages in CVR space to present the actor’s anxiety in Calling. 
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Evaluations  

These new CVR words can help future filmmakers adapt flat film editing techniques to 

the production of CVR films. Although these techniques work effectively in the CVR story 

space, techniques such as eyeline matching and the jump cut should be used carefully 

to produce CVR films because the fast switching of CVR shots creates movement that 

causes viewers to lose their sense of immersion. Therefore, I recommend the CVR long 

take extended shot duration techniques for future CVR filmmaking because they allow 

the viewer to explore the plot or clues in the CVR story space. Furthermore, Undetected 

Viewer Information (UVI) proved to be a valuable strategy to encourage viewers to re-

watch the POI they missed because the POI can be arranged at different angles in the 

same CVR space. This usefulness is also evident when using spatial montage because 

it breaks the traditional montage paradigm by requiring CVR filmmakers to consider the 

logic and metaphor generated by juxtaposing images in the same CVR space. 

  

Role of Spatial-based Composition and “Spatial Narratives” in CVR Film 

Processes 

 

Reflections  

Audience experience in CVR movies is both exploratory and immersive to the scene, so 

the quality of the scene (space) design directly affects audience participation. Employing 

spatial-based composition becomes an important method for assisting narrative creation 

in the CVR story space. When shooting Calling, I used this architectural structure to 

assist the storytelling. For example, by standing the couple in two separate doorways 

and far apart, the imagery implies that marriage is under threat. In terms of spatial 

narratives, it includes competing plots, micro-narratives, narrative density and CVR story 

logic, which inspired me to consider arranging plots in CVR space and building the 

relationships of spatial narrative between plots. Because the film must follow a spatio-

temporal clue, each plot should also be arranged in an orderly manner. 
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Evaluations  

For the above words, they are in the service of spatial narratives. In the actual shooting, 

CVR filmmakers were unable to force the audience’s attention to specific plots. Therefore, 

employing these concepts allowed the audience to choose which plots they were 

interested in. It should be noted that that ambisonics plays a vital role in attracting the 

auditory attention of the audience in Calling. This situation occurs because the viewer's 

attention is directed by the location of the sound source within the space. This area of 

sound is outside the scope of the thesis. However, it is one that could be explored more 

in post-doctoral research. 

 

New Concepts and Terms for a Cinematic Language of Virtual Reality Filmmaking 

 

Reflections 

CVR films draw upon new technology and new visions. Moreover, they demand new 

ways of film viewing and filmmaking and therefore require new cinematic languages. 

Audiences can fully immerse themselves in a CVR scene, experience stories, explore 

plots, and communicate online through CVR technology. CVR films are organised 

spatially rather than linearly, and they are audience-centred. On the other hand, 

traditional films are sequenced with consecutive and limited frames and, arguably, 

director-centred. 

 

Evaluation 

I have formulated a lexicon of CVR film language based on my analysis and integration 

of the CVR previs experiments and production techniques applied in my CVR feature 

film. A vocabulary of CVR cinematic language is presented via 23 new terms and 

concepts in a glossary form. For a comprehensive explanation of the terms indicated 

below in Table 8 (see Appendix 3).  
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Table 8: Glossary of 23 Key Terms and Concepts for CVR Film 

 

 Cinematography  Editing  Composition & 

Narrative 

1 360-degree 

principle 

9 Eyeline matching 16 Competing plots 

2 720-degree story 

space 

10 Extended shot 

duration 

17 Micro-narratives 

3 Blind spot 11 Floating head / Avatar 

POV Cut 

18 Narrative density 

4 Corner shot 12 Spatial montage 19 Randomly occurring 

events 

5 Shooting zone 13 Undetected viewer 

information (UVI) 

20 Spatial composition 

6 Virtual frame (VF) 14 Virtual frame cutting 21 Spatial performance 

7 CVR 

Previsualisation 

15 CVR long take 22 Ambisonics 

8 Zone of Focus 

(ZOF) 

  23 CVR story logic 

 

These terms result from the analysis and application of traditional flat film conventions in 

CVR, as well as previs experiments and production of Calling. They comprise a valuable 

lexicon for the would-be CVR filmmaker.  

 

Applying Practice-Based Research Methodology 

 

Reflections 

The PBR methodology used in this study was described in Chapter 3. All studies 

adopting this approach will tailor the methodology according to the specifics of the project. 

The PBR approach that was finally adopted for this study resulted from multiple iterations 

to comprise:  

 

1. A selection of key exemplary scenes from six classic traditional flat films to be 

recreated in a series of CVR previsualisation experiments;  

2. Knowledge from this experimental phase to inform the making of an original 

feature-length CVR film, later titled Calling, running at an ambitious 70 minutes. 
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The rationale in using the PBR methodology was that I felt a film production of feature-

length shot entirely in CVR was required to adequately test the application and 

possibilities of 2D film language and production techniques in this space. A production 

point of view was needed to gain deep insights into what makes an effective film 

experience for the viewer in this relatively new and emerging storytelling medium. The 

review of exemplary flat films and how they achieved an effective narrative and the 

subsequent previs testing were essential steps in producing a CVR feature film based 

on research-derived evidence. Overall, I wanted to avoid a theory-only based 

investigation into CVR film because I anticipated that the most useful theory would follow 

the testing and discovery of ideas in actual CVR production.  

 

Evaluations 

One limitation identified in the PBR as employed for this study was the lack of audience 

feedback. Audience feedback was beyond the capacity of this study. Yet, the findings in 

this thesis (i.e., through the previs experiments and the production of Calling) indicate 

that much could have been learned by surveying audiences regarding their perceptions 

in comparing traditional flat film and CVR filmic experiences and surveying the efficacy 

of the applied approaches in Calling. A second limitation is that not all aspects of the total 

CVR film production process have been thoroughly researched or tested, such as user 

experience for interactive modes. To do so would have been beyond the practical scope 

of this study and is best left for post-doctoral, follow-up research. A third limitation is that 

many of the CVR shots adapted from traditional film language and tested via the CVR 

previs experiments require more in-depth research and testing to confirm their viability 

and effects. Audience testing of the emotional impacts of these CVR techniques would 

be of benefit to future research in this field. 

 

In terms of this study's objectives and the focus on producing an original CVR film, the 

PBR is a method that I would apply once again, albeit with refinements. For example, I 

would be inclined from the outset to keep a more systematic and methodical journal of 
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all events in electronical documents for sharing and discussing with the production team 

online. More accurate storyboards were also required; alternatively, a CVR previs for 

Calling could have fulfilled that requirement within the modest budget.  

 

As PBR is a relatively new and still maturing methodology for researching in the Creative 

Industries, I sense that there is much leeway for developing the PBR within the discipline 

of CVR cinema. PBR provides the methodological means by which research findings can 

be validated through a contextual survey and, importantly, practical application, reflection 

and evaluation. Indeed, PBR is a method that could be successfully introduced into my 

future teaching and research.  

 

Virtual Reality Previsualisation Experiments 

 

Reflections 

Chapter 4 reported on the design of a series of CVR previs experiments to trial the 

viability of conventional flat filmmaking approaches in CVR. I began with the selection of 

six traditional exemplary flat films, Orson Welles’ Citizen Kane (1941), Mike Nicholls’ The 

Graduate (1967), Steven Spielberg’s The Color Purple (1982), Jean-Pierre Jeunet’s 

Amelie (2001), and Wim Wenders’ Pina (2011). Reflecting on the choice of films to 

recreate in CVR, on the whole, I was satisfied with the variety and diversity of scenes 

but found that Wenders’ film Pina (2011) was utilised less than the other films due to its 

genre status as a dance film. The six films were predominantly English language-based 

productions. In retrospect, it may have been useful to refer to a more diverse range of 

films to test other conventions, including those from my own country, China. 

 

The next stage of the PBR involved selecting exemplary scenes from those six films for 

the CVR previs experiments. Five experiments across the production techniques of 

framing, off-screen space, camera angle and camera movement were carried out with 

an overarching objective of identifying what techniques are readily transferrable from 2D 

to CVR – that is, to discover what kinds of production techniques might collectively 
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generate satisfying CVR film experiences for the film-goer. Insights garnered from these 

CVR previs experiments were subsequently applied to the making of the CVR feature 

film Calling, evaluated in the next section.   

 

The rationale for conducting these previs experiments was to gain insights and technical 

knowledge of how story narratives can be effectively produced for viewers in CVR and 

expand the repertoire of predominantly flat storytelling media formats. As an extension 

of the current trend in creating previs for flat films, especially those that are conceptually 

or technically difficult for film financiers to imagine, my research pre-empted this 

conceptual difficulty because I anticipated it would be even more problematic when 

making the shift from flat film to CVR film. I decided early on that the CVR previs 

experiments would serve at least two functions. Firstly, they would highlight the problems 

and possibilities inherent in this emerging genre, which is mostly unmapped terrain for 

filmmakers. Secondly, they would be especially helpful as a decision-making tool for film 

financing organisations by showing how CVR film presents and functions. 

 

Evaluations 

In retrospect, these experiments provided useful and applicable insights. However, if they 

were to be repeated, a wider variety of experiments with more precise parameters might 

provide more targeted insights into the CVR film production process. Furthermore, many 

of the completed experiments were not applied to the making of Calling due to budget 

constraints.  

 

One example of a previs experiment that was not applied in Calling was a crash scene 

depicting a car driving down a street with shops in the background. The experiment was 

testing the moving camera for CVR (see Figure 98). Applying this technique in Calling 

would have necessitated a separate budget, insurance and ethical clearance, not to 

mention permission to film on Beijing's busy streets from Chinese government authorities. 

Other CVR previs experiments that indicated CVR-induced motion sickness were also 

dropped from the shot-list for Calling. 
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Figure 97: CVR previs crash scene 

 

The second round of CVR previs experiments might take on a more focused approach 

with a greater emphasis on how the viewer, the actors, and the plot interact and generate 

novel creative synergies and storytelling possibilities. I would also recommend 

experiments that specifically test the extent to which the viewer can identify strategically 

positioned plot clues in the CVR story space. 

 

The significance of this stage of the research is its contribution to the beginnings of a 

new standard – a set of guidelines – for the realisation of narrative in cinematic CVR. 

Through the design and implementation of this series of CVR previs experiments, I learnt 

how to use 3D Max animation software as a convenient tool for generating 3D models 

and transferring into iClone software. This pipeline could be standardised for CVR 

filmmakers to rapidly prototype previs scenes and sequences for their prospective CVR 

films. 

 

The Making of Calling 

 

Reflections 

Chapter 5 outlined salient features in the production of the original feature-length CVR 

film Calling. The film constitutes the significant contribution of this research as it applies 
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and tests the findings that contribute to a CVR lexicon. Production techniques were 

based on the CVR previs experiments and findings from the literature.  

 

Calling was filmed in and around Beijing with a skeleton crew recruited through film 

production networks in that city as a low-budget production. On returning to Brisbane, I 

carried out the post-production and editing of Calling using locally available hardware 

and software tools.  

 

The rationale for making Calling was simple. My preliminary research, previous media 

production experience and the outcomes of the CVR previs experiments led me to 

believe that the only way to thoroughly gain insight and understanding into the 

possibilities of narrative in the CVR format, both technically and creatively, to make a 

feature-length film. In hindsight, I felt this was the best decision and, if given the 

opportunity, I would like to produce a follow-up version based on what has been learnt 

from this doctoral study by minimising the pitfalls of the CVR film capabilities while 

maximising its unique strengths. 

 

In terms of the basic techniques that I have previously identified and applied in Calling, 

both ZOF and Shooting Zone are workable tools in developing actual scenes. They 

provided a visual map to place the VR camera, direct actors’ blocking and arrange plots. 

However, the main challenge was in how to place the camera for the actors’ dialogue. At 

first, I thought that using the 180-degree Principle would work for setting the VR camera. 

However, this strategy failed to achieve the required result of immersing the viewer in 

the dialogue. Therefore, I developed the 360-degree Principle, which provided a way to 

place the camera in CVR story space. Another challenge related to camera movement, 

which was tested in previs. I found that it does not work at all in actual production 

because it disoriented me, which became a distraction. Another notable aspect is the 

relationship between the blind spot and plot arrangement in CVR story space, with these 

plots becoming obstructed. Furthermore, in actual production, I found the Virtual Frame 

quite useful because I can focus viewers’ attention on story plots via lighting, masking, 
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doors and windows. All of these techniques were implemented successfully in the 

production of Calling. 

 

Evaluations 

During the course of this ambitious production, many things worked as anticipated, while 

unanticipated findings and limitations were also encountered. While some production 

aspects had been expected and prepared for from the pre-production phase, other 

aspects of the production generated unexpected difficulties. A CVR shot covers a 720-

degree real environment, entirely different from the traditional shooting methods of a 

limited frame. As CVR film production technology is still in the exploratory stage, there 

will continue to be many limitations and as-yet-to-be-discovered surprises in the shooting 

and the post-production phases of CVR film. 

 

One unanticipated finding involved the use of the remote-controlled CVR camera. During 

the post-production phase, scenes shot using the remote toy tank with the attached 

Insta360 CVR camera caused dizziness for viewers. These shots were subsequently 

abandoned in the final version of Calling. A more sophisticated (and expensive) remote 

dolly system would have produced a smoother shot and ameliorated the risk of nausea.  

 

Another finding was that the Insta360 CVR Camera WiFi was not able to function through 

walls. Therefore, the production crew was unable to view the monitor in real-time, 

inhibiting the direction of the performance. This limitation is not as prevalent in flat filming 

due to its directional framing; the monitor's role and function in the CVR production 

process are different. CVR filmmaking employs a panoramic camera with several lenses. 

Each lens records images from different angles separately, and each image is distorted. 

The director can only watch the CVR lens after all the images have been stitched, making 

real-time monitoring almost impossible. Although some panoramic cameras offer 

wireless surveillance technology, these are ineffective in certain environments. For 

example, in the Calling production, a scene in an underground garage presented many 

barriers to the camera transmitting a viable signal. The lack of a monitor compounds the  
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challenge of where to be placed in the CVR surrounding view, causing the director’s role 

in real-time to be fraught.  

 

This led to the second limitation of how to position and hide the production crew, the 

lights and sound recording equipment. Concealing the crew involved minimising their 

number. Because the panoramic camera may see the crew, each member must find a 

place to hide before filming commences. In terms of lighting, natural lighting is preferable 

where feasible, while the strategic placement of spotlights is another option. Similarly, 

for sound, microphones can be hidden under the tables and inside the props to avoid 

viewer detection. 

 

Another unexpected finding related to the actors’ performances. The actors needed to 

rehearse their lines more so than in conventional 2D cinema because the director is out 

of sight and unable to provide the usual prompts for actors. On the other hand, the actors 

experienced newfound freedom in performing their lines as if in a stage theatre 

performance, which lent their delivery an immediacy and freshness.   

 

During post-production, the stitching of CVR shots was challenging. The editor needs to 

stitch the footage shots from the six camera lenses – so, six separate videos or more – 

a labour-intensive and time-consuming process. Moreover, current stitching technology 

is not ideal. Even with the most advanced visible stitching technology available, ghosting 

can result from the intensity of light and also camera angle problems. Furthermore, 

different cameras have different safe shooting distances. Without establishing if a shot 

can be stitched, subject and camera placement cannot be definitively determined. Some 

of the shots in Calling are not stitched correctly and, realistically, some shots will never 

stitch correctly. The camera’s physical size (more specifically, how far apart the sensors 

in the camera are) dictates how close subjects can come to the camera – a smaller 

camera allows subjects to come closer; a larger camera means they need to be further 

away. A further complication concerns finishing in monoscopy or stereoscopy, as a 
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stereoscopic image needs subjects to be an additional 50 per cent further away from the 

camera.  

 

Creating readable subtitles in CVR – namely, English subtitles for the Mandarin dialogue 

– was also unexpected. The fixed location of the subtitles means that they are not always 

in the line of sight as the viewer moves their head. This problem may be resolved with 

the development of more advanced generations of tracking technology, but for now, it 

remains a minor impediment in the viewer’s CVR experience. 

 

In retrospect, if I were to produce this original CVR film for a doctoral study again using 

a similar PBR methodology framework, I would experiment with more spatial clues to fill 

the CVR story space to promote and test viewer immersion. Also, I would modify logistics, 

such as the film’s duration. However, 70 minutes made it possible to experiment with a 

reasonable variety of CVR production techniques. A 90-minute film (or longer) would 

allow more scope to experiment with a greater variety. I would also change the genre 

from a psychological thriller to perhaps a science fiction theme in which the imaginative 

and creative use of space could be stretched to maximum effect. Lastly, if time and 

budget permitting, I would write the screenplay with a stronger focus and emphasis on 

spatial storytelling and the designing of more complex plots. 

 

In assessing how the outcomes of this research contribute to the field, I assert that the 

most significant outcome is the compilation of 23 new key terms and concepts that 

contribute to the ongoing development of a CVR cinematic language. A second outcome 

is a demonstration that the production of a feature-length film in the CVR medium is not 

only possible but also a satisfying experience for film consumers. Further CVR features 

can build on this potential. A third outcome is that more experimentation is required in 

the production of Calling to design better scenes, design more targeted production 

techniques and experiment with audiences as to the effects of specific techniques.  
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Newly Derived CVR Cinematic Language 

 

Reflections 

The list of CVR film-specific terms is an especially significant component of the research 

as it outlines a new set of terms and concepts derived from this study. This resource is 

valuable for the would-be CVR filmmaker as a guide to better understand CVR film 

production. The new lexicon articulates the development of a language for CVR as 

derived from viable flat conventions and current discourse.  

 

Several steps contributed to the proposal of a new CVR cinematic language. The first 

was the survey of traditional film language, focusing on three main production categories: 

cinematography, editing, and spatial composition and spatial narrative. Theories from 

various forms of theatre and stage, such as Schechner's environmental theatre, were 

also reviewed to identify possible correlations between live performance and CVR 

cinema. In the next step, the CVR previs experiments highlighted the limitations of flat 

film, from which I started to build CVR-customised techniques and a lexicon of terms to 

describe these.  

 

There was a simple rationale behind the research question and its aim of proposing a 

new CVR film language. Because of the newness of the CVR film genre and the scarcity 

of CVR films to refer to, there is a dearth of terms and concepts to describe the CVR film 

production process accurately. Accordingly, the terms that emerged while transitioning 

from flat to CVR film constitute the 23-term lexicon.  

 

Evaluations 

Overall, the CVR cinematic language of terms and concepts that emerged is relatively 

comprehensive, yet gaps are evident, to be addressed with further research. For 

example, as mentioned earlier, it was beyond the scope of this study to closely examine 

the role of sound in CVR filmmaking. This concession means that I have only included a 

short discussion about sound reporting its application in Calling and how it can be 
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effectively applied to the CVR films.  

 

Concerning the challenges of coining terminology for a nascent CVR lexicon, some of 

the terms defied easy wording. For example, “Undetected Viewer Information” (UVI) was 

raised to describe the CVR phenomenon in which the viewer is susceptible to missing 

visual information and clues within the CVR story space. Post-PhD research may prove 

insightful in finding a more appropriate term for this and other CVR-specific features. 

 

For a more comprehensive glossary of key terms and concepts regards CVR production, 

it would be useful to conduct surveys among other pioneering CVR filmmakers to 

understand how they have come to articulate the production techniques they have used 

in their work. It would also be useful to conduct a targeted review of other benchmark 

CVR films and media productions to create a taxonomy of techniques, which can be 

combined with my research to create a meta-glossary of terms as a resource for CVR 

filmmakers to develop further. 

 

It is hoped that the “new” CVR cinematic language that has been initiated as an integral 

part of this study will be utilised by other CVR filmmakers who will develop the terms and 

concepts, which over time, may evolve into new terms with novel cinematic possibilities. 

The glossary presented in this study is by no means complete. It requires ongoing 

refinement and testing through application in the CVR space.  

Broader Implications of the Study 

The research findings and outcomes generated from this investigation are many, with 

implications for the CVR film industry, CVR film technologies, aspiring CVR filmmakers, 

and traditional flat film futures. In terms of the implications of this research for the CVR 

film industry, my investigation has demonstrated, through the production of a feature-

length film, that CVR offers a potentially viable film format with which storytellers can 

expand their repertoire. Relating to CVR technologies, my research proposes various 

possible directions for developing existing technologies for better CVR filmmaking and 
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providing suggestions as to how new technologies could facilitate better production 

mechanisms. The multiple production problems identified through the stages of my 

research, such as how to position subtitles in alignment with the viewers’ orientation, is 

just one example of an opportunity for technology developers to design better software. 

Perhaps the most important implication is for the aspiring CVR filmmaker who is now 

equipped with an essential toolset in the overall CVR film production mechanism: a 

lexicon of new words and concepts that have emerged from traditional film studies and 

been applied to the production of a CVR feature film. In the future, I plan to apply this 

glossary in several ways, including conference presentations, journal publications, a new 

textbook aimed at the would-be CVR filmmaker and the development of future curricula 

and coursework. And, of course, the glossary will inform any further CVR productions I 

may undertake. Finally, a suite of implications can be mapped out for the traditional flat 

filmmaking industry. Although outside the scope of this investigation, the futures of CVR 

film pose some interesting questions for the forward-looking filmmaker, such as: is CVR 

a commercially viable alternative or addition to the filmmaker’s storytelling portfolio 

through which new dramatic possibilities can be explored and opened up? Is it possible 

to film simultaneously in flat film and CVR to provide consumers with the option of seeing 

either at the cinema and home? 

Suggestions for Further Research 

The research presented in this study is only a preliminary to a suite of potential ongoing 

research possibilities. Of those research-worthy scenarios to be articulated and pursued, 

I have identified the following five themes: 

  

1. CVR Visual Impact. The visual impact offered by CVR is very different from 

traditional movies. Traditional movies generally involve several people 

gathering together to watch the same screen. Therefore, engagement is 

directional and communal. By contrast, in CVR movies, viewers wear HMD 

devices to immerse themselves in the space as if living in a virtual world. 

Therefore, engagement is individual and all-encompassing.  
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2. Immersive Viewing Modes. In CVR, a viewer may choose to look back at a 

character who just walked past them, whereas in traditional movies, the actor 

walks out of frame. Audiences for CVR are active within the drama, rather than 

merely a witness to it. Future research can further explore this immersive movie-

watching mode and apply cinematic language for immersion in various genres 

of CVR film. 

3. Interactivity in CVR. The CVR film industry has been exploring how to best 

utilise audience interaction. If there is too much interactivity in CVR movies, it 

will make the experience closer to gameplay. If the core of CVR films is to tell a 

story, how can interactivity be utilised to enhance rather than detract from the 

narrative? 

4. Customisation. In future research, narrative theory and technology will be 

applied to the challenge of customizing dramatic roles – based on viewers’ age, 

identity, emotional experience and life experience – as they engage in specific 

plots.  

5. Feature-Length Experientials. A short CVR cinematic experience can arouse 

the audience's curiosity; if it is a long experience, maintaining interest can be a 

challenge. When the audience is engaged in a short experience, they will rotate 

their bodies to explore the environment. However, in a long experience, the 

audience may soon tire of such explorations, in which case the story needs to 

be strong enough to maintain their interest. Further research is required to 

address this balance between the novelty of CVR surround space and the 

possibilities of a story in CVR.   

Final Comments 

This research’s primary outcome is the development and proposal of a new language for 

Virtual Reality film production based on 23 new terms and concepts. Some of these terms 

are minor variations from conventional flat film language and represent only a minor 

challenge to the would-be CVR filmmaker. In contrast, other terms present more 
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significant hurdles in transforming established flat film production techniques into a 

unique medium. It is hoped that this research, albeit with the aforementioned scope for 

development, contributes to the emergence of exciting new stories and genres for CVR 

film. 
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APPENDIX 1 

Relevant Contextual Review    

Camera Movement 

 

The first camera movement technique, panning, refers to moving the camera left and 

right horizontally as a typical standard flat camera technique. The main function of 

panning is to introduce the environment, move from one subject to another, or show the 

movement and express the actors' emotions. 

 

A second flat film camera movement technique involves the crane. This technique is 

where the camera moves up and down on the crane’s elevator, a shooting method used 

to achieve multiple points of view, including vertical lifting, arc lifting, and irregular lifting. 

The crane can also help to express the overall atmosphere of a scene. For example, in 

Spielberg’s The Color Purple, the camera cranes from the long shot to close-up (Nettie) 

to show that Nettie is separated from his old sister, creating a depressive atmosphere.   

 

A third standard flat film camera technique is referred to as the move-in/move-out 

technique. The traditional terminology for this is "push-in" or "pull-out". It refers to the act 

of moving with a dolly towards or away from the objects being photographed, which 

achieves more dramatic effects than merely switching from a wide-angle lens to a close-

up. Its function is not just to set up an establishing shot but to concentrate the viewer's 

attention more effectively on the target object via the camera's movement.  

 

The fourth technique of importance to this CVR investigation involves tracking of the 

camera. This tracking refers to the motion of the camera as it remains parallel to the 

motion of a moving object or actor. The camera can follow the character either in front or 

behind or alongside him.  

 

These camera movements can also be presented as subjective/first-person points of 

view, as the audience observes, travels even fly from the protagonist's positioning. 

 

Editing Techniques in 2D Film 

 

A critical principle in editing theory and technique is the so-called 180-degree principle. 

This basic 180-degree principle is designed to maintain visual continuity of position, 

eyelines and screen direction for the viewer and avoid visual confusion (Bordwell & 

Thompson, 2010, p. 236). This principle provides an imaginary 180-degree line that the 

camera remains on one side for any series of shots within a scene. For example, in the 

figure below, camera A, camera B and camera C are single-person shots, with camera 

C “crossing the line”. Shots A and B maintain spatial orientation for an audience while 
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the shots A and C sequence confuses the identities of the subjects and disorientates the 

viewer. There is no frame in CVR film to determine this sequencing, so this principle does 

not apply. Instead, a 360-degree principle will be proposed in Chapter 5.  

 

 

Camera C crossed a 180-degree line 

 

The second crucial concept associated with editing is eyeline matching, which refers to 

shifting the viewer's attention to a subject in the next scene. The goal of eyeline matching 

is to set an expectation in the first shot and satisfy this expectation in the second 

(Thompson & Bowen, 2009, p. 111). The eyeline matching shot establishes the 

relationship of point-of-view (POV) between the actor (first-person POV) and the viewer 

(third person POV). If there is an apparent act of "looking outside the frame" in the first 

shot, it sets up an expectation in the viewer that the next shot will reveal what the actor 

is looking at, via the actor's POV (Ward, 2002, p. 241). The character's action in the first 

shot should match the subject in the next shot in terms of direction, angle, and height 

(Thompson & Bowen, 2009, p. 111). 

 

The third editing technique is known as matching on the action, which explains “a 

continuity cut that splices two different views of the same action together at the same 

moment in the movement, making it seem to continue uninterrupted” (Bordwell & 

Thompson, 2010, p. 492). An example from Stanley Kubrick’s film 2001: A Space 

Odyssey (1968) has an ape perceiving a bone as a weapon or tool and throwing it into 

the air. In the next frame, we see this bone travelling slowly through the air (see the figure 

below), after which the next matched shot has the bone morphing into the shape of a 

spaceship floating through space. Using this technique, Kubrick has moved the story 

from the past to the future in a symbolic way.  
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Example of match cutting in Kubrick’s 2001: A Space Odyssey (1968) 

 

The matching cut also is used as a transition between scenes. For example, in a first 

shot, an actor steps out of frame from the right side of the screen, while in the second 

shot, the actor enters the frame from the left side of the screen (Brown, 2011, p. 100). 

When the person enters or leaves the screen, even if the camera angle is different, the 

direction of the movement of the actor in the two shots should remain consistent (Ward, 

2002, p. 236). This editing technique inspired me to test scene transitions using matching 

cuts in my CVR film. 

 

Jump cut, the fourth editing technique, refers to the cutting of a continuous action into 

several actions with time intervals. This editing technique breaks the continuity of time 

(Brown, 2011, p. 96). A jump cut can be used intentionally for dramatic effect, and where 

disorientation of the audience serves the narrative. Jump cuts can include editing out 

part of continuous action, switching suddenly between different actions without 

orientating the viewer, and depicting the same event or action with only minor changes 

in camera position. This editing technique can be applied in CVR, as seen in my film in 

the transitional cut from the living room to the bedroom scene.  

 

As the fifth concept, montage is historically synonymous with film editing. Monaco (2009) 

indicates that “in the U.S. the word for the work of putting together the shots of a film is 

‘cutting’ or ‘editing,’ while in Europe the term is ‘montage.’ The American words suggest 

a trimming process, in which unwanted material is eliminated” (p. 239). Across cinema 

history, the European term has come to mean a specific approach to the sequencing of 

shots. Brown (2012) indicates that “there is a special form of editing used in dramatic 

narrative filmmaking that does not aim for continuity at all; this is called montage. A 

montage is simply a series of shots related by the theme” (p. 32). Ward (2012) indicates 

that “montages help to hold the viewer’s attention and provide visual interest on what 

would otherwise be a dry delivery of facts” (p. 224). Montages are often employed to 

indicate the passage of time through an assembly of shots. For example, Citizen Kane 

(Welles, 1941) contains a montage sequence that shows the breakdown of a marriage 
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through the device of six breakfast encounters between Kane and his wife. This action 

spans years while the montage lasts only a matter of seconds. This example shows that 

film time seldom corresponds with time as experienced in everyday life; montage is used 

to manipulate film time via time compression.  

 

Apart from the long take, most edited shots manipulate time as cutaways from one shot 

to another create opportunities to break the continuity of physical time. Film time can be 

compressed, extended, frozen, rewound – the audience can be taken back to the past 

or forward into an imagined future. In extending time, suspense and the narrative's 

emotional tensions can be generated, emphasizing twists in the plot or the effects of a 

climactic scene, or conveying the subtext and metaphor associated with the film’s 

themes. Sergei Eisenstein’s Battleship Potemkin (1925) demonstrates the persuasive 

power of montage. Notably, his cutting of the Odessa steps scene was a milestone in 

cinema history, showing how to arrange an extraordinarily large number of shots for 

unprecedented emotional impact. His montage presents a sequence of brutal scenes of 

slaughter through the technique of time extension.   

 

As the sixth editing technique, the long take technique serves to maintain visual 

continuity. A long take is “a shot that continues for an unusually lengthy time before the 

transition to the next shot” (Bordwell & Thompson, 2010, p. 492). Since the first films 

usually ran for only a few minutes and usually had only one camera setup, they were 

essentially comprised of a long take. Hitchcock's Rope (1948) comprises eleven long 

takes, each running the full length of a reel of film (Bordwell & Thompson, 2010, p. 214). 

With digital recording, these kinds of length limitations don’t apply, as evidenced in the 

innovative 90-minute long take that comprises Sokurov’s Russian Ark (2002). The Long 

Take is invaluable in CVR filmmaking, as viewers need time to explore the CVR story 

space. Long duration shots in CVR allow the viewer time to find POI (Gödde et al., 2018, 

p. 197) in service of a spatial approach to narrative or as transition points for editing.  

 

Composition 

 

The application of traditional composition theory to CVR film can explain spatial narration 

concerning the organisation and arrangement of spatial elements. By way of example, 

when a designer decorates an empty room, he or she needs to know what kind of spatial 

environment is needed for the room, what style is desired, as well as how to reasonably 

allocate furniture, designable space, decorations and so on. 

 

Composition as a method of structuring organises the components of a flat or 3D image, 

an exercise that has significant effects on the communicativeness of a media artifact 

(Cheatham & Haler, 1983). The physical space of the created 3D object determines the 

boundaries of a three-dimensional composition. When various elements of the space 

have been consciously designed within the boundaries of the space, a spatial 

composition comes into being. This composition facilitates and reinforces how the brain 

organises information and emphasizes elements, which can then attach meanings to 

sophisticated concepts of design and visual language. As Block (2008) explains in regard 
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to composition, once the visual structure can be explained with basic visual components, 

it is possible to establish a connection between the visual structure and the story (p. 8).  

 

As discussed throughout this dissertation, the organisation of spatial elements in CVR 

plays a vital role in the communication of narrative, arguably more than in traditional 

cinema (wherein the temporal role of editing contributes significantly to the story) – 

traditional visual composition assists us in organising and designing for this narrative 

potential of CVR space. I consider key visual arts concepts of symmetry and asymmetry, 

contrast and repetition related to CVR film and the making of my film, Calling. These 

concepts are briefly explained below. 

 

Symmetry occurs when all the elements of a space are evenly distributed on both sides 

of a central axis (Cheatham & Haler, 1983, p. 35). As shown in the left-hand figure below, 

the tall prisms, as the central axis, divide the cubes into two parts. The arrangement, 

proportion and position of the cubes on both sides of the central axis are equal. In 

contrast to symmetry, asymmetry refers to the elements of a space that cannot be 

separated equally by a central axis (Cheatham & Haler, 1983, p. 39). As shown in the 

right-hand figure, when we see that the composition is visually unbalanced, it may be 

considered unstable and asymmetric. 

 

 

Symmetry                           Asymmetry 

 

The Roles of Contrast  

 

In the visual arts, the quality of contrast can, according to Cheatham and Haler (1983), 

be defined as the creation of a visual opposition of the parts forming a whole. Contrast 

is used frequently in both two and three-dimensional works as a strategy to strengthen 

visual statements (p. 89). On the other hand, Brown (2012) explains that contrast serves 

as an essential visual component in defining depth and spatial relationships, which 

carries considerable emotional and storytelling weight (p. 40). 

 

One form of contrast is contrast of scale, which has been used by artists for centuries. 

The relationship of juxtaposing objects of varying sizes within an art space can have a 

significant effect on human emotional response. Generally, the term scale is used to 
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describe size, and usually, the classification based on size is determined by relative 

comparisons (Cheatham & Haler, 1983, p. 89). In my research on CVR film, contrast of 

scale is evaluated in terms of its implications for the viewer in offering novel storytelling 

possibilities compared to flat film.  

 

On the other hand, contrast of shape is achieved by comparing the visual characteristics 

of a shape to those of any other shape, circle to square, triangle to rectangle, and so on. 

Contrast of volume can be accomplished by comparing the volume of one shape to the 

volume of another shape, such as cone to a cylinder, cube to sphere, and so on. 

Moreover, finally, contrast of shape can be created by comparing shape to volume: circle 

to sphere, square to cylinder and so on. 

 

The third contrast, contrast of direction, refers to the sense of direction of objects within 

the storytelling space as a key visual element in film. As objects can move in different 

directions, accordingly, the direction determines how an object moves in a field of vision 

and how the direction of an object affects other elements in the story space (Brown, 2012, 

p. 41). 

 

Contrast of colour is the fourth contrast type. Colour can be defined as the property of 

reflecting light waves of a particular length to form the colours our brain interprets. All the 

primary colours and neutral grey can range from very bright to very dark to achieve colour 

contrast (Cheatham & Haler, 1983, p. 100). The colour white represents the lightest value, 

while a colourless black is the darkest. The correspondence between these two extremes 

creates varying degrees of contrast, a visual element I explore in the production of my 

CVR film Calling regards its capacity to direct audience attention. This strategy is 

explained in detail in Chapter 5’s report on the production processes of Calling. 

 

Repetition is another basic element of visual design, in which any single component can 

be used multiple times. The filmmaker can use repetition as a simple method to create a 

unified visual narrative (Cheatham & Haler, 1983, p. 122). In our mental lives, our 

physical bodies and our daily routines, a series of repetitive events such as our 

heartbeats, breathing and muscle contractions are evident; the rhythms of repetitive 

events create organised patterns (Brown, 2012, p. 40) in our lives and our aesthetic 

works. Sometimes, irregular arrangements are introduced into artistic compositions for 

essential visual variety. The flat film visual strategy of repetition is used in my CVR film 

as I sensed it could be harnessed to enhance the CVR narrative.  

 

Previsualisation 

 

In the 1980s, computer-generated imagery (CGI) was first used for previsualisation 

(previs). For Tron (1982), Bill Kroyer and Jerry Reese used CG technology to build crucial 

scenes prior to filming. In the film The Boy Who Could Fly (1986), production designer 

Jim Bissell created a representation of the CGI scene while James Cameron used video 

cameras and miniatures to plan out sequences for The Abyss (1989). In the mid-1990s, 

Douglas Trumbull hired students using CAD systems to make a previs for Judge Dredd 
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(1995). The motion control rigs – crane, track, etc. – were modeled for the movie on 

Starship Troopers (1997). The spaceship animations and camera data captured through 

previous previs pieces and transmitted to the motion control unit for subsequent shooting. 

Disney applied digital tools to resolve how to combine computer-generated characters 

with live action in the movie Dinosaur (2000). Previs elements became the basis for final 

shots in the 20th Century Fox animation film Titan AE (2000) (Okun & Zwerman, 2010, 

pp. 56-57). 

 

It can be hypothesised that CGI previs is an especially desirable and feasible pre-

production approach for CVR productions. This aspect occurs because it can be created 

and output in a CVR format, allowing directors to develop their ideas and refine their 

outcome in the format it is destined for. Directors can make accurate decisions about 

camera placement and movement, character placement and action, lighting setups and 

so on. Previs allows the director to plan out every aspect of the principal photography 

before it takes place, saving time and reducing production costs. 

 

Given that cinematography’s traditional theories and practices are not by default effective 

in CVR space, I argue that 3D previs in CVR is the best means to test, in pre-production, 

viable approaches for CVR film. Subsequently, previs was employed in my film's pre-

production and the practical replications of exemplary traditional scenes. In CVR previs, 

traditional practices can be tested to determine their efficacy and consequently adapted, 

refined, or aborted. 

 

That the CVR previs can be viewed in a Head-Mounted Display (HMD) provides the 

filmmaker with an immersive view of a scene, just as the end-user/consumer would view 

it. Further, the ability to view the scene from a character's perspective could lead to a 

more intuitive and effective means of previsualisation (Ramsbottom, 2015). 

 

Providing useful previs for CVR productions is essential to understand how to stage 

narratives in a CVR, essentially frameless, story space. Paradoxically, the previs also 

provides a mechanism for discovering how to stage narratives in this boundless space. 

Developing this understanding is central to the outcomes of this thesis. In achieving this 

aim, the extent to which the roles and conventions of traditional narrative cinema hold 

for CVR are examined, as discussed in Chapter 4. The employment of 3D previs for CVR 

filmmaking overcomes the limitations of the traditional flat storyboard. Although it would 

provide many benefits, the 3D previs has not yet been systematically utilised as a pre-

production tool in CVR filmmaking. As a blueprint for actual filmmaking, CVR previs can 

reduce the financial risk of producing a CVR film while it streamlines production from a 

management point of view. Construed as a crucial step of CVR filmmaking in 

constructing a bridge between CVR scriptwriters and CVR directors, the CVR previs can 

guide how to navigate the expanded options of CVR audio-visual creativity.  
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APPENDIX 2 

Previs Experiment Links 

CVR Previs 1.1 Distance of Framing 

https://youtu.be/8yNI7UypBCo  

  

CVR Previs 1.2 Multiple camera angles in shooting zones 

https://youtu.be/VbVhYBKgKQc  

  

CVR Previs 2.1-ZOF-Detection of Actor Presence in Split-Focus zone 

https://youtu.be/MR2QJ0v6r0U  

  

CVR Previs 2.2-ZOF-Detection of Actor Presence in Indirect-Focus zone 

https://youtu.be/EFarMAXJUFU  

  

CVR Previs 3.1- Virtual Frame-Mask circle 

https://youtu.be/68rVIApl718  

  

CVR Previs 3.2- Virtual Frame- Frame in frame 

https://youtu.be/I4zxoBOCroQ  

  

CVR Previs 3.3- Virtual Frame- Lighting 

https://youtu.be/9_iHiyweZ1A   

  

CVR Previs 4.1-Camera placement- Camera Angle 

https://youtu.be/iqEkklm50Yc  

  

CVR Previs 4.2-Camera placement -Camera Roll 

https://youtu.be/2X30WceYalg  

  

CVR Previs 5 Camera Movement 

https://youtu.be/JuQFxCptXlA  

  

VR feature film, Calling 

https://youtu.be/qSCpoWRr57w  

 

 

 

 

 

 

https://youtu.be/8yNI7UypBCo
https://youtu.be/VbVhYBKgKQc
https://youtu.be/MR2QJ0v6r0U
https://youtu.be/EFarMAXJUFU
https://youtu.be/68rVIApl718
https://youtu.be/I4zxoBOCroQ
https://youtu.be/9_iHiyweZ1A
https://youtu.be/iqEkklm50Yc
https://youtu.be/2X30WceYalg
https://youtu.be/JuQFxCptXlA
https://youtu.be/qSCpoWRr57w
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APPENDIX 3 

Glossary of Key Terms and Concepts for CVR Film 

 Cinematography  Editing  Composition & 

Narrative 

1 360-degree 

principle 

9 Eyeline matching 16 Competing plots 

2 720-degree story 

space 

10 Extended shot 

duration 

17 Micro-narratives 

3 Blind spot 11 Floating head / Avatar 

POV Cut 

18 Narrative density 

4 Corner shot 12 Spatial montage 19 Randomly occurring 

events 

5 Shooting zone 13 Undetected viewer 

information (UVI) 

20 Spatial composition 

6 Virtual frame (VF) 14 Virtual frame cutting 21 Spatial performance 

7 CVR 

Previsualization 

15 CVR long take 22 Ambisonics 

8 Zone of Focus 

(ZOF) 

  23 CVR story logic 

 

1. 360-degree Principle 

 

This new term shifts the 180-degree principle of flat film language to a 360-degree 

principle. The new term evolved when it became evident that the CVR format's boundless 

frame usurped the orientational necessity of flat’s 180-degree rule. For the CVR 

filmmaker, the 360-degree principle describes the immersive CVR space where viewers 

can visually interact with the environment. This principle includes an establishing shot, 

center shot and circum-viewing shot. The CVR filmmaker may apply the 360-degree rule 

when positioning the CVR camera, such as in the case of the establishing shot, when 

the camera might be positioned at a higher angle than in a flat camera position to 

accommodate the viewer surveying the entire scene. 

 

2. 720-degree Story Space 

 

The VR camera captures a panoramic shot of 720 degrees (left to right 360-degree, up 

and down 360-degree) that contains all the visible information, including space around 

and behind the camera. This panoramic image is mapped to a three-dimensional sphere 

model to reproduce the environment, in its entirety, for viewing. In this study, I used the 

term “CVR format” to indicate this 720-degrees story space. 

 

3. Blind Spot 
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The blind spot is a term that I use to refer to the area directly above the camera in a CVR 

shot. Ergonomically, this region is uncomfortable for audiences to view, requiring them 

to tilt their heads back. Therefore, directors should avoid situating important story or 

action elements in this region. Peripheral action and props can be staged in the blind 

spot to fill out space if the audience does explore this area and maintain the verisimilitude 

of the panorama. Traditional film does not have the concept of the blind spot, but in CVR, 

due to the all-encompassing CVR space of CVR, certain angles such as looking directly 

above, are problematic for the viewer. This term, blind spot, is my original coinage, which 

emerged naturally from the production of Calling. 

 

4. Corner Shot 

 

The corner shot is a new term coined by me as there is no direct counterpart in flat film. 

The term is used to describe a CVR camera positioned into a corner space, which 

effectively limits the angle of the lens to a 90-degree horizontal. The director can use this 

positioning to focus the viewer’s attention on important action or information. In Calling, 

the corner shot was used to maximum effect in Wang’s office scene.  

 

5. Shooting Zone 

 

CVR shooting zones (hereafter, “shooting zones”) provide a solution to the challenges of 

replicating traditional flat framing in CVR. The concept of shooting zones can be 

described visually through the diagram presented below, depicting a top-down view of 

regions surrounding a central CVR camera: actors can be placed within these zones to 

produce close, medium, long and extreme long shots. The close-up zone usually shows 

the characters' features and emotions, which can be maximised in CVR. The medium 

shot zone may be the most comfortable shooting zone for most scenes in a CVR film, 

while in the long shot zone, useful for establishing shots, objects and characters are hard 

to distinguish in detail. 
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6. Virtual Frame 

 

I have coined the term “Virtual Frame” (VF) for a notional frame that draws the viewer’s 

attention to certain areas inside the CVR story space. The new term evolved from the 

previs experiments and was then applied frequently in my CVR feature Calling. The VF 

can be composed of masking, lighting, or even windows or doors in CVR space. Masking 

as one virtual frame can draw the viewer’s attention in CVR, although the temptation to 

explore most surrounding space can be distracting. That said, a moving mask was found 

to help focus attention in CVR. Frame-in-frame represents a natural approach of guiding 

the viewers’ attention via rectangular windows or doors; the protagonist’s eyeline directs 

attention from one POI to another. Lighting as the third method is also effective in 

directing audience attention; POI can be lit sequentially according to the narrative's 

dramatic requirements. The director can employ a VF to draw the viewer’s attention to 

the desired POI in progressing the narrative scene to the scene.  

 

7. CVR Previsualisation 

 

Although previs has become increasingly popular in flat cinema, most films are typically 

made from traditional storyboards. The newly proposed term for CVR is the CVR 

previsualization, which involves simulating film sequences in CVR space. Quantitatively 

and qualitatively, the CVR previs is very different in terms of the technology and expertise; 

an effective CVR previs applies CGI to simulate the virtual environment, designs the 

position of the camera in CVR space and simulates the action of characters and complex 

special effects, in advance according to the director's vision. I developed the CVR previs 

in undertaking the experiments testing flat-to-CVR cinematographic applications. 

Generating CVR previs simulations can potentially maximize the creativity of filmmakers 

working in CVR, help them improve production efficiency and reduce pre-production 

costs. 
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8. Zone of Focus (ZOF) 

 

This new term, ZOF, has no equivalent in flat film and refers to the focus zone of the 

audience. This term is first derived from the author's (date) cinematography concept, 

Cone of Focus (COF). The ZOF is composed of the Direct Focus Zone (DFZ), Split Focus 

Zone (SFZ) and Indirect Focus Zones (IFZ). The ZOF helps the Director to direct camera 

movement, the performances of actors in accordance with the main focus zone of the 

audience. This approach evolved from the previs experiments and was then applied in 

the making of Calling. The Direct Focus Zone of a 120-degree arc contains the main 

story elements and points of interest (POI). In the editing process, multiple panoramic 

shots can be combined by aligning the DFZ. The SFZ is the same as the viewer’s 

peripheral vision. The SFZ provides various viewing angles for the viewer, which 

increases their sense of participating in the story space. Conversely, the IFZ is the blind 

area behind the viewer’s head, for which the viewer must turn their Head-Mounted 

Displays to be able to see events. 

 

9. Eyeline Matching 

 

The term “eyeline matching” in CVR is an extension of its counterpart for flat film. 

However, in the CVR film, eyeline matching makes it possible for the viewer to follow the 

actors' eyeline without cutting. In flat film, eyeline matching typically entails an imaginary 

line indicating the direction of a character looking offscreen. At this point, the director cuts 

to a POV of what the character is looking at. The character's action in the first shot should 

match the subject in the next shot via direction, angle and height. However, in CVR, 

eyeline matching is typically achieved within the same CVR scene. This technique allows 

the viewer to observe more immediately both character’s reactions and the object of their 

attention within the same third person POV. Further, this CVR shot more closely 

replicates our experiences in reality.  

 

6. Extended Shot Duration 

 

Shot duration refers to the length of time a particular scene continues until the next cut. 

In CVR film, shot duration plays a specific and important role in that, generally speaking, 

scene length in CVR is more effective when longer than in typical flat film sequences. In 

the case of CVR, each shot should be approached as a wide-angle as the viewer is 

required to look around a much larger visual space to process information necessary to 

plot and character. By extension, the amount and complexity of information contained 

within a CVR scene should inform its duration: the more information, the longer the 

duration needs to be.  

 

7. Floating Head / Avatar POV Cut 

 

The floating-head POV cut is defined as a first-person POV without a body in the virtual 

space, while the avatar POV utilises a virtual body as the first-person POV through the 

Head-Mounted Display. The primary purpose of these POVs is to promote an empathy 
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response in the viewer. For example, the film Invisible (2016) affords the viewer a 

transparent protagonist’s floating-head POV, while in EWA: Out of Body (2016), the 

Avatar POV is the preferred perspective. I experimented with the floating-head POV 

technique in Calling. Floating-head or avatar POV shots should be deployed judiciously 

in CVR as the switching in POV can disrupt narrative logic for the viewer. 

 

8. Spatial Montage  

 

“Spatial montage” refers to film space visually divided into multiple parts, which are 

somehow related to the present overall meaning. The term derives from Manovich (2002) 

in discussing flat film, but in CVR film, the broader canvas offers greater potential for the 

spatial montage. The juxtaposition of multiple micro-spaces within a single macro-space 

can create synergies and connections between aspects of the story for the viewer to 

interpret. Such connections can be metaphorical. Spatial montage can take precedence 

in CVR over the sequential montage of traditional cinema. The challenges of editing in 

CVR and its CVR story-space inform this tendency.  

 

9. Undetected Viewer Information  

 

I coin this aspect “missed or viewer-undetected information”. If a virtual frame is not 

employed to direct the viewer’s attention to a particular POI in the CVR film, the viewer 

may miss certain clues that inform the overall narrative. For the director, however, this 

tendency is not necessarily a negative feature of the CVR film. The director may not 

require the viewer to perceive all in-screen information all at once. As an individual 

viewing mode, CVR's advantage is that its immersive format encourages the viewer to 

explore the full CVR story space. If the viewer is encouraged to find clues within the CVR 

film space, they will be inclined to replay for missed information. This quality of 

incompleteness means viewers possess the scope to interpret the narrative according 

to their logic. This logic can potentially change each time a scene is viewed, literally from 

a different angle. An astute director can design for these various possibilities. 

 

10. Virtual Frame Cutting 

 

Virtual Frame Cutting (VFC) is an editing approach that utilises Virtual Frames to 

transition from one space to another. Naturally occurring frames in the shooting 

environment, such as windows, doorways and other openings, can be used to direct the 

viewer’s attention to the action occurring within them. Each virtual frame can act as an 

editing point to create a seamless flow from the action of one scene to the next. Virtual 

frames can include lighting, masks, eye lines, and the placement of actors and props in 

proximity to the camera. With the viewer’s attention fixed on the action inside the virtual 

frame, the cut can be made to another scene in which the main plot is positioned in ZOF, 

without the need for the viewer to hunt around the CVR space in search of the story.  
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11. CVR Long Take 

 

The CVR long take refers to a scene of relatively long duration – using either a stationary 

or a moving camera – in which no cuts are used, and all action occurs within the same 

scene. The term derives from the traditional long take of flat cinema, a technique used 

to enhance the fictional world's continuity or realism. Similarly, the CVR Long Take is an 

effective device for enhancing continuity. However, the navigational liberties afforded the 

CVR participant, coupled with the extended space, mean that this technique is of 

particular advantage in providing the CVR audience sufficient time to explore, discover, 

and ultimately construct a story. An excellent example of this is the murder scene in 

Calling, as discussed in Chapter 5. 

 

12. Completing Plots 

 

Due to the expanded CVR space of the CVR format, the narrative possibilities are 

potentially more diverse and complex than in flat traditional film. The term “competing 

plot” refers to the potential for several plots to co-exist within the CVR story space 

simultaneously, some of which may be in the viewer’s direct view and some may be in 

the peripheral spaces or up, down, and even behind the viewer. In this sense, multiple 

plots can be co-occurring and, in effect, competing for the viewer’s attention. The director 

can exploit this extended feature of the CVR cinematic space by strategically and 

intentionally planting such competing plots to provide the viewer with multiple clues to 

the macro-narrative, generating novel tensions and/or synergies between the plots, or 

simply providing randomly occurring plots as distractions, side-attractions or for pure 

entertainment. This phenomenon of the competing plot was not designed into the CVR 

film Calling but was instead an emergent finding from the research. See also micro-

narrative. 

 

13. Micro-narrative 

 

Although it is possible to talk of micro-narratives in the context of flat traditional film, the 

expanded CVR story space provides further opportunities to embed multiple related or 

non-related narratives alongside the main plot. Micro-narratives provide interest for the 

viewer, facilitate replays, and contribute complexity and nuance to the narrative. 

Potentially a CVR film space could accommodate several micro-narratives, including 

those occurring behind the viewer. However, the CVR film director needs to be mindful 

of avoiding narrative confusion or dissonance for the viewer. There are three basic micro-

narrative types: the co-existing narrative, which refers to a micro-narrative occurring 

simultaneously as the main narrative in view. The second micro-narrative type is the 

narrative fission in which micro-narrative/s splinter away from the main narrative and 

reform as a separate story. The third micro-narrative is the recombining micro-narrative 

in which, as the name implies, micro-narratives reform to merge with and become a part 

of the main narrative.  
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14. Narrative Density 

 

“Narrative density” builds upon the flat film counterpart of spatial story density and refers 

to the quantity of narrative situations occurring within a film sequence; any number of 

micro-narratives might accompany the main plot. The concept is particularly important to 

CVR film because of the scope and possibilities of the CVR canvas. A scene with multiple 

plots is said to have a high narrative density. The CVR filmmaker needs to be mindful of 

narrative density to not overwhelm the viewer with too many narratives co-existing in the 

story space. 

 

15. Randomly Occurring Event 

 

Real lives are filled with many randomly occurring events. As one simulated form of 

reality in the CVR film, random events occurring within the narrative can be leveraged to 

dramatic effect. An in-story random event such as a coincidental happening on the 

protagonist’s way to or from work, or a chance encounter with an acquaintance while 

jogging, and so on, can significantly increase dramatic conflict in the story, whether 

staged or un-staged. In the CVR space, such random events might occupy the split zone 

or non-focus zone. Randomly occurring events can enhance the viewer’s sense of 

realism and immersive-ness inside a story space. This feature is less likely in flat film 

where, arguably, screen real estate is at a premium, as the story is progressed linearly 

and sequentially within the limited frame. 

 

16. Spatial Composition 

 

The term refers to the orderly arrangement and combination of individual elements in 

space. “Spatial composition” involves five key components: simplification, similarity, 

symmetry, contrast and repetition. While in flat film, composition entails the organisation 

of flat and 3D visual elements within the basic unit of the flat frame, in CVR filmmaking, 

spatial composition encompasses the full 720-degree space available for actors' 

placement and positioning props, sets, and other visual narrative elements. For the CVR 

film director, this poses a challenge in that there is no frame within which objects can be 

placed; the director must distribute narrative clues across and direct audiences within an 

extended canvas, in which space serves the story as much as or more than, time. 

 

17. Spatial Performance 

 

“Spatial performance” refers to the participatory nature of the panoramic CVR space. 

CVR requires that all actors, and to an extent, the viewing audience, have a participatory 

role in the performance space. In the CVR story space, both actors and viewers are 

immersed in a single environment, a synergistic whole, whereas in flat film, the viewer is 

passive and outside of the flat story frame. Also, the director and film crew must be 

hidden from view when shooting CVR and so on-set guidance of the actors is curtailed. 

Furthermore, logistics demand that actors perform their scenes in their entirety; actors 

must rehearse thoroughly and need to possess convincing performance skills.  
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18. Ambisonics 

 

“Ambisonics” in CVR builds upon the surround sound of the conventional flat film but is 

characterised as emanating from fixed locations anywhere in the CVR space, relative to 

the viewer. This sound localisation, articulating direction and distance from the viewer, 

presents ambisonics as a realistic audio environment. Although the auditory possibilities 

of ambisonics in CVR film offer a new dimension to the viewer's story space, flat film 

sound technology can also be applied with good effect, as demonstrated in the research 

output Calling.  

 

19. CVR Story Logic 

 

“CVR Story Logic” refers to the viewer's narrative possibilities in the immersive story 

space of the CVR experience. CVR Story Logic can be differentiated from the kind of 

pre-determined narrative logic of flat film. The director directs their audience through 

sequential blocks (frames) of information wherein the opportunities for interpretation are 

limited. Instead, the CVR director's role is to provide multifarious interpretable and 

overlapping storylines within an immersive environment where the viewer has 

augmented agency. 
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APPENDIX 4 

Reflective Journal   

This reflective journal starts with a synopsis of the story Calling, followed by 

documentation of the pre-production phase, including the processes used in selecting 

the final Calling screenplay. This focus is followed by the production phase, which has 

documented, among other aspects of the filmmaking process, the production crew and 

dynamics and the equipment used in the filming. Presented next are elements of the 

post-production phase, such as editing, subtitling, and so on, followed by a summary of 

post-completion milestones. These included five film screenings of Calling across two 

countries and five cities and an academic presentation on the making and experiences 

of Calling to a CVR expert audience. The journal ends with the summaries of two 

interviews I engaged in as the director/author, where I discuss Calling with a CVR camera 

manufacturer and scholar/researcher of media futures. 

 

1. Introduction 

 

Title: Calling  

Film Link: https://vimeo.com/288017696 

Password: Charles Zhang 

Length: 70 minutes 

Principle Director: YU (CHARLES) ZHANG 

Co-director: Jonathan Cui 

Supervisors: Peter Moyes & Louise Harvey  

Editing: Charles Zhang 

Script: Jonathan Cui 

Music & Subtitle: David Lindsay-Wright 

Production Manager: Daniel Guo 

Makeup: Alex Chen 

Actors: Xi Luo, Nina Cao, Fiona Li, Thomas Guo, Jinfeng Li, Xiaobo Liu. 

 

Story Synopsis. Calling is the story of a middle-aged real estate tycoon, Jianguo Wang, 

who is suffering from a dual personality disorder exacerbated by extreme work and the 

pressures of private life. One day, Wang receives a call from a stranger. The stranger 

can mysteriously control Wang’s car door from a distance. If Wang has any hope of 

opening the door, he must obey the stranger’s increasingly bizarre orders. Based on the 

stranger’s puzzling directives, Wang sees himself divorced from his beautiful but 

demanding wife Min, his lover Ling-Ling is murdered by a man donning a black coat in a 

hotel suite, and Wang’s Real Estate empire collapses around him. In tantalising morsels, 

the stranger continues to reveal the sins of Wang’s past. Coerced into self-medication, 

Wang falls into a coma. After several minutes, in a darkened room, the mobile phone 

rings again. Wang is standing in an unlit room with a menacing grin – dialing himself. 

https://vimeo.com/288017696
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Poster 

 

2. Production Process of Calling 

 

Phase 1: Pre-Production (December 2017–April 24, 2018) 

 

Prior to the descriptions of the production processes presented in this chapter, mention 

is warranted of the Foundation Works, which were the themes of Chapter 4. These 

include the pre-PhD media research projects and media productions of which I was a 

participant, and the seven experimental CVR previsualisations as recreated scenes from 

six traditional acknowledged films.  

 

Research. December 2017–February 2018. The pre-production phase for producing this 

original Virtual Reality feature film Calling started with the State-of-the-Art Review 

presented in Chapter 2 of this thesis. The literature review involved identifying and 

analysing several benchmark CVR films such as Invisible (2016), Help (2015), My 

Brother’s Keeper (2017) and Out of Body (2016), which helped clarify the state of the art 

in CVR filmmaking theory and praxis, with a focus on production techniques. 

  

Original screenplay selection. February-March 2018. A vital part of the pre-production 

process was preparing a screenplay appropriate to the objectives of the making of a CVR 

film. During the early stages of this research, I began my search for a story that would 

suit the purposes and conditions for a film project under the methodology of Practice-

Based Research (PBR). One condition was that the script should have a relatively simple 

and clear storyline into which I would be able to integrate several original production 

techniques to explore the possibilities of transitioning from a conventional two-

dimensional film format to a CVR film medium. A second condition, to make such an 
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ambitious production project feasible, was that the screenplay had to be produced as a 

low budget film. Accordingly, Calling's screenplay was originally written by the Producer 

Jonathan Cui and adapted by the Director after discussions with the Producer and the 

acting cast. During filming, some lines were further adapted by the actors based on their 

idiosyncratic interpretations of the story and in accordance with the atmosphere and 

production flow. 

 

Budget. February-March 2018. This low-budget feature CVR film was produced by 

colleague Jonathan Cui, based in Beijing. Cui provided a sufficient budget to complete 

this film, with the final figure not disclosed to the director. 

 

Production Crew. Early April 2018. Producer Jonathan Cui was instrumental in 

preparing the production staff for Calling. Most of the crew were recruited from his media 

production networks in the Beijing area and introductions via Professor Lijun Sun of the 

Beijing Film Academy.  

 

Actors. Early April 2018. There were three main actors in this film. The lead role of 

Jianguo Wang is played by a professional drama actor, Xi Luo, who has participated in 

many plays in China. Jianguo Wang's wife Min was played by Nina Cao, who has also 

appeared in several stage plays. The reason I chose drama-trained actors was that they 

are better at putting rhythm and emotion into performances. Because they are 

professionally trained, they can memorise the lines quickly and express them fluently. 

Due to cost considerations, we invited a non-professional actor, Fiona Li, to play Ling-

Ling. 

 

Locations. Mid-April 2018. The film was shot entirely in China in or near the city of 

Beijing. The filming required several internal and external scenes. There were seven 

main scenes, including the car interior scenes, underground garage, hotel room, office, 

news studio, Wang's home, and the bar entrance. I was responsible for finalising the 

locations and investigating all scenes prior to shooting to understand the scene's spatial 

structure. This location scouting and mapping facilitated the designing of the camera 

positions. 

 

Designing the CVR Shots. February-April 2018. Since CVR movies are 720 degrees, 

we primarily needed to consider attracting the audience's attention using floor plans 

indicating camera positions, lighting and performance blocking. We also considered 

distributing various narrative clues throughout the CVR story spaces. Below, the figure 

is an example of a storyboard hand-drawn by the author during the CVR shot design 

phase. Next to it are two images captured from the finished production of Calling. 
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Storyboard by the author and completed scenes from Calling 

 

CVR Previsualisations. February–April 2018. In the pre-production, I used CVR 

previsualisations to test the shooting aspects of traditional films, such as the distance 

between the lens and the character, the position of the panoramic camera and the 

shooting height could identify which camera techniques could be used for the final shoot. 

 

Phase 2: Production (April 25–May 7, 2018) 

 

Production crew and dynamics. In the actual shooting, I tried to reduce the number of 

the camera crew as much as possible. Since the camera was able to record the entire 

scene, I needed to hide the crew and equipment to not expose them. This required me 

to pre-design a place in each scene to hide the camera crew. The production crew was 

all Chinese and the language of preference during this phase was Mandarin. Due to the 

small crew and acting troupe, at all times, there was discussion and input from all parties 

to improve upon all aspects of the production, including script, line delivery and 

performance, camera angles, and so on. Unlike big production film sets, Calling was 

intimate and highly collaborative, with all members experiencing a sense of shared 

ownership of the unfolding story and the production processes. 

 

One of the biggest challenges the production crew and director faced during the 

production phase was setting up scenes and setting design. Due to the new CVR story 

space, many aspects of set design needed to be reconsidered, including the camera 

setup, capturing sound, lighting and so on. In particular, in terms of scene design, the 

audience’s attention may be distracted due to the absence of a focusing picture frame in 

the CVR format. Therefore, I strategically used physical structures within the scene setup, 

such as window frames, doorways, wall corners, and so on, as a virtual frame in guiding 

the viewer’s attention. The figure below shows how we set up the CVR cameras for the 

scene in which Wang and his wife sit at a table while arguing about their divorce. The 

red arrows indicate the suggested movement of the actors through the CVR virtual set. 
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Storyboard by the author and the final scene of Wang and wife. 

 

In terms of camera setup, cinematography was achieved primarily using a single 

Insta360 CVR camera. Scenes shot in the car's interior were shot with the same single 

Insta360 CVR camera but shot twice – once for the vacant seat in the passenger position 

– this is mainly to test whether the audience can empathise with the hero through the 

visual angle of an observer. The second shot had the Insta360 CVR camera positioned 

in the car directly behind the actor’s front seat to capture, through the virtual frame of the 

mirror, the hero's facial expressions and, therefore, Wang's inner world.  

 

In Jianguo's house, we used glass windows and door frames – virtual picture frames – 

to transition between the two scenes. Since this townhouse is two-floors high, I was able 

to test the shooting at a high angle. In the hotel scene, the central lens and corner shot 

are used, shot from different angles and heights, and the bathroom in the scene is used 

as a space to hide the camera crew. The most difficult thing to control in an outdoor 

scene is the environment, so the positioning of the camera is achieved through the 360-

degree principle I put forward. 

 

As the DOP and other production crew had to be out of shot for filming the scenes, a 

remote-control device was used to start and stop the Insta360 CVR camera. In some 

scenes where camera movement was required, the camera was attached to a toy tank 

and remotely controlled by the director out of the camera shot. However, it was found 

that the unstable action of these remote-controlled shots made viewers dizzy and was 

therefore deleted from the final cut of the film. 

 

I made extensive use of the shooting method of Zones of Focus (ZOF) to design the 

position of the camera in space and the trajectory of the actors. Virtual Frames helped 

me focus on certain plots and clues that I want to emphasize in a scene. 

 

Lighting. Lighting devices are the most difficult to hide during CVR filming. I had to use 

a variety of tricks to illuminate the scenes. For example, I replaced high-power bulbs and 

designed the position of the light source in the scene to make the audience feel that the 

light source comes from a natural position. To test the lighting, the figure below shows a 

storyboarded scene drawn by the director and producer. 
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Storyboard by the author and the producer in a pre-shoot to design the lighting for a scene in 

Calling. 

 

Sound recording. A small single low-budget microphone was used for the principal 

recording of scenes. As the Insta360 CVR camera records images in CVR space, a boom 

microphone would be visible to the camera. Therefore, the microphone had to be 

concealed in various positions, such as taped under tables. As a backup device, the 

Insta360 CVR camera in-built microphone was also used to record all scenes. In post-

production, the real-time sound from both microphones was combined for a single sound 

artifact.  

 

Makeup. During filming, I asked the makeup team of local semi-professional makeup 

artists to be economical on the amount of makeup they used because it could affect the 

tight shooting schedule. Few close-ups called for high levels of makeup artistry.  

 

Saving and storage of recorded data. At the end of the day, we needed to save the 

recorded video data. As there was no monitor for the on-scene shooting, it could not be 

checked in time as with conventional film shoots. Accordingly, we had to rehearse the 

actors' movements in advance and remind the actors of the performance rhythm through 

a timer. Footage shot on the Insta360 CVR camera was recorded on to a single master 

SD card and at the end of each shooting day, the card was transferred to the post-

production Windows system DELL computer for checking and, later, editing. 

 

Phase 3: Post-Production (May 2018–September 2018) 

 

Post-production took place in Brisbane between May and September 2018. In this 

process, what is different from the traditional post-production process is the addition of 

stitching. Stitching combines different camera angles to form a CVR virtual space. It is 

only after stitching that we can see the whole scene and the actors' performances. 

 

Dubbing and voice-overs. Both live sound-recording and post dubbing were utilised for 

Calling: panoramic sound was recorded live while special sound effects were simulated 

in post. 

 

Editing. During the post-editing phase, I investigated and analyzed the editing 

techniques of previous CVR short films and traditional films and then combined my 
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findings. I learned how to edit in the CVR environment. I used Adobe Premiere for the 

CVR editing with the Adobe CVR editing plug-in. 3Ds Max was used to generate scenes 

involving animation. Adobe After-Effects was used to create the opening titles. 

 

Subtitles. The first draft subtitles from the Chinese to English were translated and 

superimposed by the author. They were proofread and refined by a local Brisbane 

scholar to make the actors’ lines easier to understand and follow. However, due to 

technical limitations, it was found that subtitles cannot follow the movement of the human 

eye in their display. As discussed, this issue is to be resolved for future productions.  

 

Music soundtrack. Due to budget considerations, the music and sound effects were 

kept to a minimum. Two short pieces of music were included, composed and performed 

by local Brisbane musician, David L. Wright. 

 

3. Audience Screenings 

 

Calling was screened at the 18th Beijing Film Academy Animation Awards, Guangzhou 

Ultra Pictures International Film Festival in 2018. It also screened at the Golden Koala 

Chinese Film Festival in Brisbane, Sydney, and Melbourne in 2019. 

 

Beijing Film Academy Premiere. November 2, 2018. The 70 mins CVR feature film 

Calling held a screening exhibition at the 18th Beijing Film Academy Animation Awards. 

Disney 3D production director Kevin Geiger, the dean of Beijing Film Academy Digital 

Media Liu Qian, the production team and film producer, participated in this event. 

 

 

Beijing Film Academy Premiere – November 2, 2018 

 

Guangzhou. Ultra Pictures International Film Festival in 2018. On November 24th, the 

international Chinese film fair presented by Guangzhou radio and television station and 

Guangdong Ultra Pictures co., LTD. opened in Guangzhou. The researcher’s CVR 

feature film Calling was screened, gaining attention for its innovative filmmaking and 

experiential approach. 
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Ultra Pictures International Film Festival of Guangzhou– November 24th in 2018 

 

Brisbane. March 8, 2019, Griffith University Film School, Brisbane First Station 

Exhibition. Well-known Australian scholars and film industry elites attended the 

screening as part of the Golden Koala Chinese Film Festival. This event was hosted by 

GFS scholar Dr. Peter Moyes and Dr. Louis Harvey and was attended by a sell-out 

audience. 

 

 

Screening at Griffith Film School in Brisbane 

 

Sydney. New South Wales University Professor Greg Dolgopolov hosted a CVR film 

show on 12 March 2019 at Sydney’s Mitchell Theatre. The enthusiasm for "CVR film" 

and the interest of different types of audiences from all over the world, including scholars, 

filmmakers and students, surprised the Calling team. Calling co-director and 

screenwriter Jonathan Cui said: "We expected several audiences to come to our CVR 

experience, but the interest in the CVR format and in the appeal of the movie story itself 

exceeded our team's expectations. After the first round of experience, many of them 

asked to stay and experience it again." 
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Screening at the Mitchell Theatre in Sydney 

 

Melbourne. March 16, 2019, RMIT University, Deakin University. Dr. Rose Woodcock 

hosted the March 16th VR Film Show in Melbourne as a special guest. While watching 

the film, some viewers observed that some viewers used the pause button and the 

playback button to find clues to the plot in the panoramic movie, beyond the expected 

viewing time. Further, many questions were put to the film creation team in the question 

& answer session. This interest and feedback have played a positive role in the future 

creations of the team.  

 

 

Screening at RMIT University in Melbourne 

 

4. Public Presentations 

 

Griffith Film School – AR + VR + MR + XR = #anewreality, January 31–February 1, 

2019. The researcher presented a paper about VR Film Language ‘Exploring VR Film’ 

to an invitation-only audience. More than 70 delegates from ACODE (The Australian 

Council on Open, Distance and E-Learning), GUAVR (Griffith University’s Alliance for 

Virtualized Realities) and elsewhere in the tertiary sector converged on Griffith 
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University’s Nathan Campus Heart seminar rooms to discuss and benchmark immersive 

media creation. 

 

5. The Director Interviews 

 

Insta360 company  

 

The CVR Movie is becoming a brand-new form of media consumption, presenting new 

opportunities to immerse viewers in a designed environment; creating a movie this way 

has never been done to full feature-length until now. On November 2, 2018, the world’s 

first feature-length CVR movie Calling held a Beijing Film Academy screening, presented 

by Director Charles Zhang. The CVR movie tells the story of a middle-aged real estate 

CEO who suffers from mental illness due to personal and work pressure, all shot on 

Insta360 Pro. At the Beijing Film Academy, the audience wore CVR headsets to immerse 

themselves in the movie. Director Charles Zhang attended the screening and described 

the process of creating a CVR movie using Insta360 Pro. 

 

1. What made you want to use CVR to shoot a full feature-length film?  

 

There are almost no CVR movies on the market that are over 60 minutes in length. I hope to 

try to produce such long-form CVR movies, which will promote the development of CVR films' 

entire industry. I am currently studying at the Griffith Film Academy in Australia, studying CVR 

film language, and I aim to put it into practice. 

 

2. Why did you choose the Insta360 Pro to create a CVR movie?  

 

I have always paid attention to the development of technology. Compared with similar 

products, Insta360 Pro has much better performance. It can shoot 8K high-definition 360 

videos and cost-effectively. In addition, the Pro is easy to carry and set up, which made it 

convenient when shooting Calling. In the future, I aim to shoot documentaries, CVR 

entertainment films, concerts and online dramas with the Pro. 

 

3. How long was the entire production process of Calling? How was the work-

flow different from creating traditional movies?  

 

The whole film took a year and a half from preliminary prep to shooting and post-production. 

The script of Calling was based on audio-visual language and emphasises the concept of 

space: wherein space, how the focus of the space was arranged, lighting control, and so on 

to maximise immersion in a CVR environment. CVR movies and traditional film shooting are 

also different. To hide the set, it is necessary to minimise the number of people. When 

shooting, the film crew only had two people, me and the assistant director. Due to its 

panoramic nature, the shooting process is faster than traditional movies, and it took only two 

weeks (usually, traditional films shooting cycle may have 4-6 weeks). 
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4. What is special about CVR in the presentation of the story and the 

advancement of the plot?  

 

The lens language of traditional movies is based on the “frame”. The director can use the 

“frame” to constrain the visual range of the audience. Whereas in a CVR movie, it’s 360 and 

there is no picture frame. There are many traditional shooting methods and visual language 

that are no longer applicable. The focus of the audience depends on the location of the 

camera and other factors. Especially in large spaces, such as outdoor scenes, it is necessary 

to guide the audience’s attention through actors and environmental cues. 

 

5. What was your biggest challenge when creating a CVR movie?  

 

The biggest difficulty is hiding the director and the device. Also, it is very difficult to monitor 

the picture during the shooting process. However, as you guys at Insta360 have developed 

Farsight, a long-distance image transmission system, real-time monitoring is going to be 

great. 

 

6. What channels do you expect will be used to watch CVR movies?  

 

Traditional movies require many people to gather together to watch the same screen, 

whereas, with CVR movies, everyone uses a CVR headset to watch. Traditional movies are 

linear, while in CVR, the film encourages viewers to look back and find clues in the 

environment. This flexibility means that CVR movies are suitable for viewers to watch alone 

from anywhere, so I expect that CVR theatres will proliferate on the Internet, such as 

YouTube, rather than physically, as was the case with traditional movies. After the premiere 

at the Beijing Film Academy, we will participate in the Guangzhou Golden Koala International 

Film Festival at the end of this month. We will continue to showcase Calling in the United 

States, Australia and other countries. After the end of next year’s screening, we aimed to 

launch it online. 

 

Dr. David L. Wright (CEO, TExT-TUBE STUDIOS)  

 

Futurist and Media Artist Dr. David Lindsay Wright talks with Charles Yu Zhang about his 

production of the world’s first full-length CVR feature film, Calling, which premiered 

November 2, 2018, at Beijing Film Academy. The CVR movie tells the story of a middle-aged 

real estate CEO who suffers from mental illness due to emotional and work pressure, all shot 

with Insta360 Pro camera technology. The CVR movie could be an entirely new form of media 

consumption, presenting new opportunities to immerse viewers in a designed environment. 

Creating a movie this way has never been done to full feature-length until now. At the Beijing 

Film Academy cinema venue, the audience donned CVR headsets to immerse them into the 

movie. Zhang attended the screening and described the process of creating a CVR movie. 
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Q1: Tell us about your PhD research aims in CVR? 

 

As PhD candidate at Griffith University Film School, the focus of my research involves 

understanding how to use CVR film language to help media creators shoot CVR films，

because CVR filming is embedded within a panoramic shooting space – unlike conventional 

flat film. From the point of view of the shooting equipment, viewing mode, editing mode, and 

narrative mode, CVR and traditional film are very different. For example, CVR films are driven 

by the audience as active participants in the interaction, and the images are not contained 

within a fixed frame as in the flat film. These seemingly minor differences force CVR 

filmmakers to rethink how to shoot in CVR. My research focuses on how to apply traditional 

film language to the CVR film and whether traditional shooting and editing methods are, in 

fact, still feasible. 

 

By extension of the above research, I am also constructing the foundations of a new kind of 

CVR film language that includes designing the shooting area, dividing the film space, and 

designing the composition within the panoramic field of view so on. I also explore the practical 

application of space montage and space editing. The last chapter of my thesis explores the 

narrative mode and composition methods of CVR film. I believe my research outcomes will 

facilitate the development of the CVR film industry and help CVR filmmakers avoid improper 

shooting methods. My research also helps CVR writers understand how to use spatial 

storytelling to create stories specific to the CVR medium. 

 

Q2: Tell us about your recent full-length feature CVR film, Calling 

 

This film tells the story of a middle-aged real estate tycoon, Jianguo Wang (played by Xi Luo), 

suffering from a dual personality disorder exacerbated by overwork and the private life 

pressures that are often documented in contemporary big city life in rapidly developing China. 

One day, Wang receives a call from a total stranger. The stranger can mysteriously control 

Wang’s car door from a distance. If Wang has a hope of opening the door, he must obey the 

stranger’s increasingly bizarre orders.  

 

As a result of the stranger’s puzzling clues, Wang finally ends up divorced from his beautiful, 

but demanding wife Min (Nina Cao), his lover Ling-Ling (Fiona Li) is murdered by a man 

donning a black coat in a hotel suite, and Wang’s Real Estate empire collapses around him. 

In tantalising morsels, the stranger continues to reveal the things Wang has done in his past, 

pointing to the implications of what these mean for his future or futures. Towards the film's 

climax, the stranger gives the protagonist a pill, after which Wang falls into a coma. After 

several minutes, in a darkened room, the mobile rings again. Wang is standing in an unlit 

room with a menacing grin, dialing himself. 

 

In terms of genre, Calling is an experimental work whose communication goal is to simulate 

and highlight future neuroses in China. At the same time, at the technical level, it also 

functions as a case study to make visible the various problems associated with CVR film 

making and viewer experiences. The plot is not complicated, but I wanted to experiment with 

whether the audience could watch feature film length CVR movies. Many film commentators 
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have questioned CVR films' appeal and viewability more than a few minutes in duration. I 

hypothesised that feature-length CVR films are viewable and that CVR editing theory can be 

successfully applied to CVR narrative films of real people, not just short animated films. 

 

Q3: What kinds of audience feedback have you had so far with screenings of 

Calling? 

 

Calling premiered in 2018 at the Animation Awards of the Beijing Film Academy (BFA). The 

audience was composed of teachers and students from various universities – mainly in China 

– along with media producers, directors, photographers and actors. The film was discussed 

from these multiple perspectives, which was very beneficial for me in terms of identifying 

suggestions to build a CVR film language. In the same year, I held a second showing in 

Guangzhou, China, to an audience of mainly industry outsiders, primarily first-time CVR film 

viewers. They were curious, focused and expressed a fascination for the story as well as the 

storytelling media. At this screening, many Hong Kong-based playwrights in the audience 

engaged in an in-depth exchange. One of their points was that CVR films in the future might 

be completely different from traditional films, especially in terms of narrative techniques. The 

writing styles employed in CVR movies will also be dramatically different from conventional 

flat cinema. One example, in flat screenwriting, lines are written in terms of a fixed frame, 

usually in a linear style. In contrast, in 360 live footage, conversations could be happening 

anywhere within the 360 panoramic fields, which means scriptwriters need to write narrative 

lines mindful of a more flexible, fluid, simultaneously occurring style.  

 

Q4: What are some of the problems you had filming Calling? 

 

The main difficulty with shooting Calling was monitoring the locations of the actors within 

the 360 field. When shooting CVR, the actors are in the shot while we, the production 

crew, who in flat filming would normally be behind the camera, have to hide out of view. 

This aspect makes it problematic to monitor in real-time the actors' performances with 

live playback impossible. Consequently, it becomes a challenge to control the 

performance's rhythm, which in CVR can only be paced by the actors according to their 

sense of timing. This style is closer to the genre known as environmental theatre1 in 

which the actors need to react randomly and spontaneously to whatever happens on 

 

1  The term "environmental theatre" was first proposed and theoretically explained by the 

American dramatist Richard Schechner in 1968. The word "environment" is only interpreted from 

the perspective of space – i.e. surroundings. In conventional drama space, the relationship 

between the audience and stage is framed, while in environmental drama, their relationship is not 

framed. The presence, improvisation together with the interactions between the audience and the 

actors in the drama are beyond the reach of artistic techniques like films or televisions. The 

boundaries between the framed stage and the viewing area become blurred, the interaction 

between the audience and the actors increases, and the stage does not limit the actors' 

performance. This open and free form of drama is called the environmental theatre. The 

underlying logic of environmental theatre is not the logic of stories but the logic of telling stories 

(Schechner, 1973). 
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scene in an improvised style. These reactions are largely unrehearsed.  

 

Another challenge is that of post-production, the editing process. Here, the difficulty of CVR 

film editing is not so much a technical problem but a theoretical difference in the editing 

process. In traditional films, the shot switch speed is significantly faster, perhaps only a few 

seconds between each cut, but in CVR movies, this method does not work for the viewer 

because the audience needs time to explore the scene, to be able to roam around inside the 

360 space. In this sense, the CVR film is more like real life – every detail of life as lived in 

real-time can potentially lead to the occurrence of another event – a cinematic butterfly effect! 

Furthermore, the audience needs, or rather, is invited or compelled to explore these details 

because some of the details are choreographed strategically for the audience to observe and 

have an emotional reaction. 

 

Q5: What can CVR do that is different from current film experiences? 

 

The most significant difference between CVR and traditional films is not only the interactive 

experience but also the experience of space and empathy. The traditional film is to design 

the scenery of the frame, while the film is to design the whole visible space, which is the 

essential difference between CVR film and traditional film. Therefore, what the audience 

experiences are the plot inside the screen and the details of the entire scene in the CVR 

space, and the audience will understand the world from the first-person perspective. The 

audience and the story character are an empathic experience because the audience enters 

the character's body. Another different experience is whether the audience influences the plot. 

If audiences over-influence the plot, then CVR is more like a game than a movie. Because 

the film must follow a spatio-temporal clue, each panoramic shot should also be arranged in 

an orderly way, although there are not many of them. Audience experience in CVR movies is 

more inclined to the scene, so the quality of the scene (space) design directly affects 

audience participation. 

 

Q6: Do you think cinema, as we know it now, will still exist in the future? 

 

I think in the future traditional and CVR cinema will co-exist. Not everyone embraces the new 

format. CVR is still in its infancy and much needs to be carried out to make CVR commercially 

viable. CVR can have both positive and negative effects on viewers, such as nausea from 

the head-mounted display. Viewers unfamiliar with CVR movies tend to keep turning their 

heads in the virtual space, which can lead to dizziness. However, once audiences master the 

skills of watching CVR movies or subsequent generations of CVR viewing devices are 

improved, it is likely these problems will find solutions over time. 

 

Q7: In what ways will CVR technologies influence the nature of the kinds of stories 

we tell, especially stories about the future? 

 

CVR movie-watching is suitable for all types of films because CVR is more empathic than 

traditional films. The continuous evolution of CVR technology will change the way stories are 

told, such as the traditional 4D cinema. The 4D cinema incorporates some devices such as 
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dynamic seating, scent systems, physical systems and more. These interactive ways are 

more suitable for science fiction works. If CVR wearables are upgraded in the future, it is 

likely that these functions of traditional 4D cinemas will be transplanted to CVR wearables, 

such as data gloves or clothes with the tactile system in player One. As technology advances, 

there will be more ways to tell stories. 

 

Q8: Personally, what do you think will happen with CVR cinema in the next 10–20 

years? Will it take off, disappear, evolve into a new kind of technology and 

experience? 

 

CVR movies are unlikely to disappear because CVR is just a medium through which movies 

convey stories. What audiences consume is the experience of this new medium. When the 

experience is over, CVR's unique appeal will gradually decline, while the story and plot of 

CVR movies are still the core experience. It is just that the audience is more likely to interact 

with the story and the environment. Of course, CVR may combine AR, MR and other 

technologies to form a new media language. 

 

Q9: Under the influence of CVR technology, can you describe a scenario of what 

the CVR film experience of 2030 might be like? 

 

By 2030, with the development of 5G or 6G communication technology, CVR film's 

transmission speed will be significantly improved. CVR movies are likely to be combined with 

live panorama and interactive devices. As CVR technology matures, CVR devices will 

become lighter and lighter and even shrink to the size of a nano-chip to be implanted into the 

human body. People's sensory experience is a visual experience that includes touch, hearing, 

smell, taste, and other experiences ways. For example, when a character drinks a bottle of 

hot pepper water, the audience can feel all the character's inner, emotional and physical 

changes, which will significantly enhance the empathy effect. 

 

Related links 

 

http://animation.bfa.edu.cn/content/2018-11/06/content_111560.htm 

http://chinaplus.cri.cn/news/showbiz/14/20181108/207131.html 

https://www.awn.com/blog/finding-their-calling 

http://blog.insta360.com/first-feature-length-vr-movie/ 

https://mp.weixin.qq.com/s/mCSR3Gpy4Bxn4qAWjhbfLQ 
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