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1 Introduction 
 
The aim of this project was to map the emerging ecosystem of virtual production in the 
creative industries, capturing existing and proposed assets, or facilities, and creating a 
framework for assessing where in the value chain such assets are positioned. It was 
intended to map the landscape in terms such as geography, capacities, functions and 
technology readiness, using the Technology Readiness Levels (TRLs) framework that is 
familiar in R&D literature. As a short piece of work, operating across a rapidly changing set 
of creative technology practices post-pandemic, the ‘map’ or ‘maps’ created were intended 
to be snapshots of a dynamic landscape; and the more substantial outcome of the work 
would be the creation of a Framework for future study. 
 
Virtual production (VP) is a way of describing a range of new production workflows and 
processes across TV, Film, Games, Performance and other sectors which make use of digital, 
spatial and other technologies. It can be defined as the use of real-time game engines and 
performance technologies to create a (primarily) film production process which brings 
together development, pre-production, production, and post-production1,2. 
 
The diversity of methods and practices in the Creative Industries has previously been seen 
as a hindrance to scaling R&D. However, the emergence of technologies such as motion 
capture, spatial computing, machine learning, and real-time rendering offers the potential 
to seamlessly integrate production processes from concept to final product in the Screen 
sector (including Film, TV, and Gaming) and Performance sector (including Music, Theatre, 
and Events). This ‘virtualization’ of production, made possible by the combination of these 
technologies, has the potential to significantly increase productivity and create the next 
generation of entertainment experiences, while also offering new opportunities for 
researchers in arts, humanities, and other fields working with these technologies. 
 
In the case of film, VP is starting to change how films are made, with actors being directed 
on set in conjunction with a real-time and computer-generated environment. This 
production methodology incorporates technological advances in game-engine, machine-
learning, camera tracking techniques, and merges virtual and augmented reality, computer-
generated imagery, and visual effects. In games production, the advent of engines that 
generate real-time visuals has already been transformational and the interested reader is 
referred to the Epic Games’ VP field guide report3.  
 
Given the levels of activity and innovation taking place, an overview of the VP landscape 
within the UK is required; in so doing, the aim is to provide a Framework through which 
future research might be conducted in order to better understand the potential gaps and 
opportunities for policy and industry development in future years. 
 

 
1 Kadner, Noah. 2021. “Virtual Production Essentials: 10 Things to Know Before You Start Shooting.” Frame.io 
Insider. https://blog.frame.io/2021/09/07/10-things-to-know-about-virtual-production/. 
2 L'Italien, Ryan. 2022. “What Is Virtual Production? | Perforce.” Perforce Software. 
https://www.perforce.com/blog/vcs/what-is-virtual-production. 
3 Kadner, Noah. 2022. “THE VIRTUAL PRODUCTION FIELD GUIDE.” Epic Games 1. 
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The Principal Investigator for this project was Graham Hitchen, Senior Enterprise Fellow in 
the Institute of Media and Creative Industries at Loughborough University London and co-
director of CRAIC, the Creative Research and Innovation Centre. Dr Erhan Ekmekcioglu, from 
the Institute of Digital Technologies at Loughborough London, and a specialist researcher in 
video processing and multi-media technologies, was a co-investigator. The project was 
supported by Cagri Ozcinar, a postdoctoral Research Fellow at Loughborough University 
London, and by colleagues at BOP Consulting, a specialist Creative Industries research 
consultancy. The project also benefited from the input of Dan Turner, a Research Fellow 
with CRAIC.  
 
This five-month project began in May 2022 and completed in October 2022. During the 
course of the study, the AHRC announced the launch of CoStar, the Convergent Screen 
Technologies And performance in Realtime, investment programme, which seeks to invest 
in infrastructure to support R&D in advanced creative and media technologies.4 
 
The proposed establishment of CoStar gave particular impetus to this research. The 
announcement of funding has catalysed a significant body of interest in the development of 
advanced creative technologies, with companies, studios and research institutions assessing 
their place in the emerging VP ecosystem, in order to take advantage of both the public 
sector investment and the commercial interest that the potential investment stimulates. As 
will be outlined below, this provided an opportunity for this research project to be 
positioned as part of an emerging national policy intervention. 
 
 
 
  

 
4 https://www.ukri.org/opportunity/national-capability-for-rd-in-screen-and-performance/ 
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2 Research Questions and Methodology 
 
As noted above, the aim of this project was to map an emerging eco-system of advanced 
creative technologies, in order to inform future policy and investment – and to inform 
effective and efficient adoption of VP methodologies5. As such, the initial research questions 
being addressed were: 
 

• What are the key characteristics of the VP landscape in 2022, in terms of geography 
and in terms of research, innovation and commercialisation? 

• As a fast-emerging and dynamic network of resources, technologies and processes, 
what taxonomy can be devised to help track this development over coming years? 

 
Addressed at a relatively superficial level, the first challenge implied a mapping of assets to 
assess the scale of activity, the geographical spread or intensity, and the type of activity. The 
second challenge acknowledges that any mapping exercise will be imperfect, since it is 
based on what is an emerging and rapidly evolving set of activities. Given this, the research 
process was necessarily iterative: capturing data and information based on an initial 
conceptual framework and definition; revising that framework based on the data gathered; 
re-mapping; and so on. The objective was therefore partly to develop a more sophisticated 
and robust understanding of Virtual Production, in order to inform future research. 
 
In undertaking this project, a range of research methods was used: 
 

• Literature Review: This work was led by Erhan Ekmekcioglu and Cagri Ozcinar, within 
the Institute of Digital Technologies at Loughborough London. Given VP is a 
combination of techniques and technologies (eg. visualisation, performance capture, 
game-engines, etc), we identified recent academic papers in each of them. This 
involved a key word search and an extensive survey of recent literature cited in the 
documents above. This helped to provide insights into some of the key technologies 
being deployed, which informed complementary work packages. 

• Mapping Framework: A Mapping Framework, through which we could begin to 
capture and segment data to be gathered, was generated through a half-day 
brainstorming exercise. The aim was to design and iterate a framework for the 
capture of data which could be used to generate geographical and other 
visualisations on VP assets across the country. 

• Data Mapping: This entailed a process of data-capture and mapping of existing data 
on VP, using the framework established above. These were iterative and closely-
related processes, with the first iteration undertaken through the workshop.  
We used web search to find existing VP studios and to gather information regarding 
technical capabilities, R&D capabilities, particular technologies, and sectors of focus.  
This process was intended to help us construct a prototype of the proposed VP 
Capabilities Framework, drawing on already existing data-sets.   

• Expert Survey: This survey was prepared based on the insights from the data-
mapping and informed by the literature review. The survey aimed to provide expert 

 
5 Creamer, Jon. 2022. “Feature: The future of virtual production.” Televisual. 
https://www.televisual.com/news/feature-the-future-of-virtual-production/. 
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input into the questions generated from the workshop and initial data-mapping. The 
former had started to identify gaps in our knowledge which we wanted to tease out 
further; the literature review had helped us define some of the technologies being 
deployed.  

• Framework re-design: Drawing on the survey and additional expert input, a process 
of Framework re-design was the final stage – including the design of a Survey, to 
generate new data and to enable the ongoing refinement of the Framework. 
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3 Industry, Policy and Research Context 
 
 
3.1 Advanced Creative Technologies 
 
The creative industries have long used a broad range of technologies to create, distribute, 
and attract audiences6. There are however a set of emerging technologies that are 
disrupting the traditional methods of production, distribution, and consumption of creative 
products. Recent reports on the United Kingdom’s7 and European Union’s8 creative and 
cultural industries identify technological areas such as Immersive Technologies (for example, 
eXtended Reality - XR), Artificial Intelligence (AI), Cloud Technology, and 5G/6G and beyond, 
as having the potential to affect the future of the creative and cultural industries, as well as 
our wider society. 
 
The term ‘CreaTech’9 has emerged as descriptor, however unsatisfactory, for the emergence 
of a set of creative and workflow practices that have been enabled by the deployment of 
different technologies by creative companies. Using the definition “the production of 
knowledge to deliver technological innovation in artistic, creative, and cultural domains”, 
research by the Creative Industries Policy and Evidence Centre10 highlights a number of 
characteristics of CreaTech: 
 
• Clustering: Dense urban ecosystems are conducive to the development of strong 

CreaTech clusters. CreaTech is deeply interdisciplinary and reliant on a range of skills and 
capacities that tend to be present only in the largest creative clusters, in particular 
London.  

• Geographical spread: There are cities (such as Oxford, Cambridge, Southampton, Bristol, 
Edinburgh) that have relatively high levels of participation in publicly funded CreaTech 
R&D activities. By contrast, other cities (notably London and Manchester) display lower 
levels of participation in publicly funded CreaTech R&D activities given the size of its 
CreaTech business ecosystem. 

• Research centres: Research participation in CreaTech projects is less concentrated 
geographically than business activity, with London leading 30 per cent of all CreaTech 
projects funded by UKRI (vs. 57 per cent of business activity).  

• Investment: CreaTech companies tend to be over-represented in earlier stage private 
investments such as angel and seed investments, and under-represented in later stage, 
generally larger types of investment such as Series B and Series C rounds. CreaTech 

 
6 This section draws on research undertaken by Dan Turner for CRAIC: Turner, Dan. Advanced Technologies in 
the Creative Industries, CRAIC 2022: https://craic.lboro.ac.uk/essays/advanced-technologies-in-the-creative-
industries/ 
7 Cirstea, Ana Maria and Mutebi, Natasha, 2022 “The impact of digital technology on arts and culture in the 
UK” https://post.parliament.uk/research-briefings/post-pn-0669/ 
8 EU, 2021 “Advanced Technologies for Industry Sectoral Watch Reports” 
https://ati.ec.europa.eu/reports/sectoral-watch/advanced-technologies-industry-sectoral-watch-reports 
9 “CreaTech is the broad term for activities in which creativity and technology interact. It includes genres such 
as Virtual Reality, Augmented Reality (AR), and creative implementations of artificial intelligence and the 
Internet of Things.” (From The CreaTech Resource Book, published online as part of London Tech Week 2018.) 
10 Mateos-Garcia, Juan. An analysis of Createch R&D business activity in the UK. Creative Industries PEC 2021 
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companies also seem to be significantly less active in private equity and to receive fewer 
grants.  

• Education and skills: Arts, humanities and design disciplines have a strong presence in 
the skills base of CreaTech companies. For example, key personnel in CreaTech 
companies are almost six times as likely to have an educational background in 
communication and media studies than technology companies in non-CreaTech 
businesses. This result underscores the importance of STEAM (Science, Technology, 
Engineering, Mathematics, and the Arts) disciplines and degrees for high potential 
CreaTech businesses.  

 
These industry characteristics are all to be considered in helping to determine the focus of 
questions to be addressed in any VP mapping exercise11. In addition, CRAIC has undertaken 
some initial work to assess the different ways in which technology disciplines are being 
deployed across different Creative Industries sub-sectors12. Developed by the PI in 
collaboration with Professor Andew Chitty and a specialist consultant, this classifies 
technologies, applications, and disciplines under the following five headings: 
  
• Content Creation and Production: The creation and co-creation of new content, including 

technology assisted performance-based production activity  
• Content Enhancement and Production Workflows: Improving and re-purposing of 

existing content and media, and the use of technologies in production workflow and 
project management 

• Media Storage, Extraction and Analysis: The storage, extraction, use and analysis of 
content and media for creative applications 

• Connectivity: The technology-enabled connection of creators and users, usually at 
distance, for the purposes of the creation and consumption of creative works 

• Presentation and Consumption: The technology enabled presentation and consumption 
of creative content for audiences. 
 

The framework can be used to unpack underlying technologies and technology-enabled 
applications which, in turn, allows for the mapping of related academic disciplines and areas 
of research. It seeks to “capture some of the most relevant and significant technologies 
relating to the use of advanced technologies in creative practice”. It defines “creative 
practice” as “a catch all term related to the creation or consumption of creative works”.  
 
 
  

 
11 It should be noted that, just as this research was completing, the PEC published a third study on Createch 
R&D in December 2022: https://cdn2.assets-servd.host/creative-pec/production/assets/images/PEC-
Understanding-Createch-RD-December-2022.pdf 
12 Chitty A, Hitchen G, Roche C. Creative Technologies Framework. CRAIC 2021. 
https://craic.lboro.ac.uk/essays/creative-technology-framework/ 
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3.2 Virtual Production: The Crucial Elements 
 
In relation to Virtual Production, arguably the most significant research undertaken in 
recent years has been focused on skills, led by Story Futures Academy. Central to this 
report13 is the ‘Virtual Production Mandala’ – a visualisation of the cyclical nature of the 
Virtual Production process which seeks to capture “VP-specific roles and skills” rather than 
the more linear model associated with traditional filmmaking. This is an important 
contribution to the policy landscape, highlighting as it does the key occupations and skills 
needs across the different VP dimensions, and calling for greatest investment in creative 
and technical training if the industry is to maintain its competitive advantage. 
 
In terms of the research, innovation and technology capabilities, our literature review 
identified three crucial elements in a VP studio system, namely: visualisation, performance 
capture, and LED walls. The powerful capabilities of modern game engines have also been a 
core component enabling the effective deployment of these elements. 
 
Visualisation 
Visualisation using VP employs prototype imagery to convey the creative intent of a shot or 
sequence. It encompasses several different techniques: Pitchvis, Pre-visualisation (Previs), 
Virtual Scout, Techvis, and Postvis14. Pitchviz enables filmmakers to quickly produce an 
animated preview of their film project during pitches and fundraising. It can be used to 
gather interest from studios and potential investors for a project that is still in development, 
and to visualize artistic intent through imagery and trailers15.  
 
Previs, which is the foundation of the complete visualization process, is widely used in 
behind-the-scenes clips and before/after visual effects presentations from popular movies. 
For example, the Disney+ series of the Mandalorian adopted real-time workflows with the 
help of Previs16. The advantage of this process is that it enables filmmakers to explore 
different creative ideas and experiment with staging and art direction options, such as 
changing lighting, and camera placement. Figure 1 shows a Previs still from Halon’s work for 
the Ford v Ferrari film, where a game engine was used to generate the stylised animatics17.  
 

 
13 Bennett J, Heath C, Kilkelly F and Richardson P. 2021 “VIRTUAL PRODUCTION A Global Innovation 
Opportunity for the UK” https://www.storyfutures.com/uploads/docs/VP_Skills_Report_202121.pdf 
14 Kadner, Noah. 2021. “Virtual Production Essentials: 10 Things to Know Before You Start Shooting.” Frame.io 
Insider. https://blog.frame.io/2021/09/07/10-things-to-know-about-virtual-production/. 

15 Amt lab at CMU, An introduction to virtual production and its use in the entertainment industry. 
https://amt-lab.org/blog/2020/10/virtual-production-an-introduction-to-its-use-in-the-entertainment-
industry. 
16The third floor, 2020. “Virtual Visualisation Series – The Mandalorian.” 
https://thethirdfloorinc.com/4206/virtual-visualization-series-the-mandalorian/ 
17VFX Voice, 2022. “How previs has gone real-time - vfx voice magazinevfx voice magazine.” 
https://www.vfxvoice.com/how-previs-has-gone-real-time/. 
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Figure 1 An example of previs still from Halon’s work for Ford v Ferrari (Image copyright ©2019 20th Century Fox) 

 
Virtual Scout is another visualisation technique that provides a new way of navigating and 
interacting in VP environment, helping filmmakers to make better creative decisions.18 
Directors and film crews can easily find locations, compose shots, set up scene blocking, and 
get accurate representations of filming locations. As a result, repetitive scenes and materials 
can be eliminated by filmmakers before they are generated. Hence, VP can reduce the need 
for transporting large crews and associated equipment to distant location for on-location 
shoots. Instead, using game engines, they can simply wear a head-mounted-display and see 
with their eyes how the film will look. 
 
Techvis can help to explain the critical relationship between camera rigs, actors, extras, and 
visual effects elements. This visualisation technique contains technical information such as 
the speed of the camera movement, the location of the camera, light locations and the size 
requirement of the green screen / LED walls. Figure 2 Illustrates an example, where the 
Techvis team combined every Previs camera path into a single illustration19. This way the 
crew can understand how each setup would flow from one angle to the next. 
 
Postviz combines live action with transient special effects as stand-ins for computer 
generated shots in the editing room. By using more complete shots to identify scenes 
throughout production rather than working with incomplete sets, this ultimately aids 
directors and editors in their sequencing decisions. 
 

 
Figure 2 The techviz of the Captain Marvel 

 
18Jonas Trottnow, et al, 2015. “Intuitive virtual production tools for set and light editing.” In Proceedings of the 
12th European Conference on Visual Media Production, pages 1–8, 2015. 
19 The third floor, 2022. “virtual visualization series – techvis.” https://thethirdfloorinc.com/3879/virtual-
visualization-series-techvis/. 
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Performance Capture 
 
Performance Capture (Pcap) is a combination of techniques, including audio-visual motion 
capturing and tracking, that are used to capture an actor’s entire performance, including 
facial expressions, head, hands, body position, and often voice20. A Pcap studio can hold a 
number of infrared cameras in a 360-degree setting which forms a ‘stage’, which is often 
referred to as a ‘volume’ because everything on the stage is being captured, as opposed to a 
single angle. Figure 3 illustrates a typical Pcap studio with OptiTrack infrared cameras21. 
 

 
Figure 3 VP performance capture with OptiTrack system 

To animate digital models, Pcap records the actions of actors and objects within the volume. 
Markers are used with motion tracking system to aid record subtle facial emotions and body 
movements. During the capturing, the position of the markers on each video frame is 
recoded and used for animating computer-generated objects and scenes. In VP, the 
simulcam, which is the method of live compositing of computer-generated character with 
live action, is frequently employed for previewing virtual characters and environment during 
live-action video. This method was exemplified with the Avatar film where the markers 
were involved in helping to capture subtle facial expressions and body movement in a live-
action environment22.  
 
LED Walls 
 
The possibility of creating a location virtually on a wall of LED screens has understandably 
caught the interest of filmmakers. LED walls in a VP studio allows filmmakers to realize their 
artistic ideas in real-time while movie shooting. Real-time rendering engines are used to 
create a picture output that is then projected onto a screen behind a real-world set.  
Instead of using a green screen, talent may engage with and experience the scene in the 
same way as the crew as it plays out on the wall. The final-pixel photography achieves a 

 
20 Godby, AmyLouise. 2021. “Performance and Motion Capture: Lycra, Data and Movement.” Women in Film 
and TV. https://www.wftv.org.uk/post/performance-and-motion-capture-lycra-data-and-movement. 
21 OptiTrack, 2023, “OptiTrack for Virtual Production.” https://optitrack.com/applications/virtual-production/ 
22 Amt lab at CMU, An introduction to virtual production and its use in the entertainment industry. 
https://amt-lab.org/blog/2020/10/virtual-production-an-introduction-to-its-use-in-the-entertainment-
industry. 
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level of photorealism that can be achieved on camera, and expensive on-location shoots can 
be reduced, with lighting and images changed at any time. 
 
The perspective and illumination displayed onto the LED wall change in accordance with the 
movement and position of the camera. In contrast to the usual struggle to prevent 
contamination from the green screen’s colour overflowing onto the subject and causing 
undesired reflections, all the natural reflections and lighting from the screen contribute 
crucial artistic signals and improve the authenticity of the imagery23. 
 
In recent years, we have observed a significant level of technical developments in VP 
studios, such as the integrated VP technologies, game engines, LED screens, motion tracking 
systems, and simulcam method. Usage of game engines play an important role as users of 
VP can view their computer-generated assets in real time on LED Walls. For this, game-
engine technologies are exploited for live rendering on LED walls in VP.  The visual 
components of a background scene against which characters will perform in front of the 
volume (LED walls) would be rendered in real time by the game engine. By integrating real-
time gaming engine technologies and surrounding LED screens, VP enables filmmakers to 
shoot a sizable amount of complicated VFX images in-camera. By sharing the rendering of a 
camera view across an arbitrary number of computers and then showing the rendered 
images on an arbitrary number of LED display mechanisms via cluster nodes or plug-in we 
could eliminate the need for greenscreen. However, building and maintaining LED walls 
could still be an expensive solution for a smaller budget films/studios. 
 
LED screen technology, which enables dynamic and photo-realistic digital landscapes, are 
used live post-production during filming. Simulcam, which is a synchronization technology 
between virtual internal and external cameras, can help the filmmakers with framing and 
timing by overlaying virtual characters over live action in real time. In addition, motion 
tracking technologies bring animated figures created from actors‘ performances to life. 
Here, it is important to have high-fidelity motion tracking technologies that can capture 
motion data with least amount of latency feasible by streaming directly into the game 
engine.  
 

3.3 Open Research and Developments 
 
There are limitations and problems associated with using VP, such as its expense and the 
shortage of technical skills, which are being addressed by R&D projects and with the advent 
of machine learning (ML) solutions. For instance, Foundry proposed a dataset preparation 
method24 that can create synthetic backgrounds for machine-learning model training. After 

 
23 Manolya Kavakli and Cinzia Cremona, 2022. “The virtual production studio concept – an emerging game 
changer in filmmaking. In 2022 IEEE Conference on Virtual Reality and 3D User Interfaces (VR), pages 29–37. 
24 Ring, Dan, Kevin Tod Haug, and Pierpaulo Verga. 2022. ““Comandante’’: Braving the Waves With Near Real-
Time Virtual Production Workflows.” SIGGRAPH '22: ACM SIGGRAPH 2022 Talks 3 (7): 1-2. 
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the model training, the LED wall25 background scene can be removed by the ML model and 
replaced by the desired backgrounds.  
 
Many film production studios employ LED stages or volumes to surround actors with 
imagery of virtual film locations. In such settings, an actor is surrounded by individually 
controllable LED display panels. While current LED panels are effective for showing images 
to the cast and crew, they often fall short of image-based lighting instruments due to limited 
dynamic range. To address this issue, cinematographers typically bring in additional studio 
lighting to compensate for this missing scene illumination, which adds expense and 
complexity to a shoot by spreading the light of concentrated light sources. For this problem, 
Netflix researchers26 proposed a technique to reduce the dynamic range of the lighting 
environment in an efficient, energy-preserving manner. In the work, they modified the 
image-based lighting environment to spread out the energy of concentrated light sources so 
that the scene illumination can be represented within the dynamic range of typical LED 
panels. Furthermore, capturing data with a Mocap system is expensive because of the 
requirement of post-processing to clean noisy and incomplete captured data points. To 
address these shortcomings, Ghorbani et.al27 proposed a neural network called SOMA, 
which takes raw mocap point clouds with varying numbers of points and labels them at 
scale without any calibration data. This method is independent of the capture technology 
and requires only minimal human intervention.  
 
 
3.4 Summary 
 
The Literature Review was intended to provide some general context and insights into VP, 
alongside the extant knowledge of the research team and the advisers we were working 
with. Some useful insights emerged from the work, which are worth highlighting here: 
• Research lags behind industry practice in this area. New studios are continually being 

built and new training courses were developed and launched during the course of this 
study. It will take 2-3 years before the research on these catches up. 

• Unsatisfactory terms are being deployed to capture trends in industry activity – 
‘CreaTech’ being the most obvious, which is not an industry term but rather borrows 
from wider rhetoric commonly used over the last ten years, for instance FinTech, 
HealthTech, GovTech etc. 

• Any useful definition of developments in Creative Technology must be based on a 
structured understanding of the particular creative technologies involved and how they 
are driving transformation of production, consumption and distribution in the Creative 
Industries. 

 
25 Samsung. n.d. “The Wall | Virtual Production Studio.” Samsung Display Solutions. Accessed November 29, 
2022. https://displaysolutions.samsung.com/industries/virtual-production. 
26 Debevec, Paul, and Chloe LeGendre. 2022. “HDR Lighting Dilation for Dynamic Range Reduction on Virtual 
Production Stages.” SIGGRAPH '22: ACM SIGGRAPH 2022 Posters 1, no. 51 (7): 1-2. 
27 Ghorbani, Nima, and Michael J. Black. 2021. “SOMA: Solving Optical Marker-Based MoCap Automatically.” 
EEE/CVF International Conference on Computer Vision 0 (0): 11117-11126. 
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4 Mapping the Assets 
 
 
4.1 Developing a Mapping Framework 
 
Drawing on the insights from the Literature Review, we undertook a half-day workshop to 
generate a ‘prototype’ mapping framework that could enable the capture and visualisation 
of data on VP assets across the country. This required the generation of a set of fields or 
criteria that might form the basis of an initial mapping or data-capture exercise. 
 
Inputs into this exercise were: 

• An initial ‘straw-man’ framework (below) 
• Insights from the Literature Review 
• List of assets from CoStar partners 
• Established knowledge of TRL and Creative industries application 
• Expert input from formal and informal advisers. 

 
A ‘straw-man’ framework was created, and which was interrogated, populated and refined 
in the course of the session: 
 

Asset Type of 
asset 

Location Sector Technologies 
deployed 

TRL Partners 

       
       

Figure 4 Straw-man VP Mapping Framework 

 
 
This was adapted and iterated upon, bringing in insights from the literature review and from 
the experts and advisers present. As part of this, the framework was populated with data 
from four VP facilities or assets familiar to the advisers present and which helped test the 
extent to which the framework captured useful data. In so doing, a range of new fields and 
criteria were introduced, in order to enable a more considered differentiation between 
types of asset (for example research institutions or commercial studios; whether or not the 
assets could be used by industry or restricted for educational purposes). 
 
A key conclusion from this exercise was that what was required was not a Mapping 
Framework but a ‘Capabilities’ Framework. The original ambition had been to create a 
framework that allowed for capture primarily of geographical location and of R&D-status or 
Technology Readiness. Although these were vital components, it became clear that other 
factors – such as technologies being deployed, or commercial access – were equally 
important in driving the nature and scale of R&D activity. 
 
Through this process 12 fields were identified at this stage: 
 

- Asset 
- Geography 
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- Size 
- Core purpose/function 
- Sector of operation 
- Facilities on offer 
- Technology being deployed 
- TRL level of operation 
- Funding/operational model 
- Access terms 
- Partner relationships 
- Track record 

 
These fields were then re-integrated into a new draft ‘Capabilities Framework’ which it was 
agreed would form the basis of the next iteration of the mapping work. 
 
 
4.2 Building the Map 
 
As a result of links established between the research team and the AHRC, we were able to 
access a ‘long-list’ of studios, research and other facilities which had been generated by the 
CoStar team, and which provided an initial map of VP activity across the UK. (As indicated 
below, we were not given permission to make the data on this list public.) Although this 
included a large number of TV and other studios that may or may not have been developing 
Virtual Production capabilities, this list gave information on the emerging landscape for 
future investment in advanced creative and media technologies. 
 
The image below is a map produced using that data. 
 

 
Figure 5 VP assets - geography 

 
 



   
 

 17 

Apart from the fact that we were not given permission to reproduce the list for the 
purposes of this report, our assessment of the database was that it presented a general 
distribution of creative industries across the UK, and did not provide any particular insights 
into VP development. However, from this initial list and from our own knowledge of 
advanced creative technology studios and facilities, we generated a list of c.20 facilities that 
– based on input from industry partners – could be verified as established or emerging 
facilities for VP activity. This included studios, service companies, research centres and 
commercial companies. Compiling this list of established players served three purposes: 
 

• To provide a more accurate picture of advanced media and creative facilities. 
Although it was clear that this list was not a comprehensive set of VP assets, based 
on industry feedback, we were confident that this provided an accurate assessment 
of key clusters of activity – for example in Belfast, Yorkshire and the North East. 
 

• To enable a more complex and nuanced look at the range of services and capabilities 
being made available. 
 

• By undertaking an assessment, based on desk research, of the services and facilities 
that they provide such as performance capture, LED screen, etc., we were able to 
begin to understand the complexity of the VP capabilities landscape, and the range 
of organisation types and activities taking place. 
 

 

 
Figure 6 VP selected assets - geography 

 
 
It was apparent that desk research alone would not provide sufficient information to map 
against the 12 fields identified in the Mapping Framework. However, it enabled an initial 
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assessment and a geographic mapping, and acted as a guide to test the proposed asset 
characteristics. On the basis of this initial exercise, the following picture began to emerge: 
 

• There are clusters of activity around the fringes of London (linked to major studios), 
in West Yorkshire and Belfast; and significant investments in the North East 
(specifically Gateshead), and Bristol and Bath. 

• Activity appears to be linked to major studios or to specialist HEIs, with a strong 
emphasis on technical capabilities. However, the link between the studios and the 
research centres was unclear (for example, between studios and HEIs in London and 
in Yorkshire) 

• Many assets are offering training and related programmes, reflecting informal 
feedback and research literature suggesting a significant skills gap and demand for 
training. 

 
As well as generating an initial set of outputs, this work posed a set of challenges that 
needed further research and investigation. In particular, it reinforced the need to 
understand more fully the extent of industry engagement with the research base and, in 
particular, the technologies being used. 
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5 Survey 
 
The aim at this point was to understand the technologies and capabilities better, in order to 
generate a robust framework that could form the basis of a more extensive mapping 
exercise. We conducted a rapid survey – backed up by a small number of unstructured 
interviews – with 10 VP experts in industry and academia, to test and develop some of the 
insights emerging from the initial mapping work and, in particular, to understand the range 
of technologies and assets being used or developed by VP studios and practitioners. What 
follows is an overview of some of the highlights from the survey. 
 
Figure 7 illustrates answers for the question of the key advantages of VP over traditional 
production methods, covering creative as well as technical advantages. 

 
Figure 7 Key advantages of VP over traditional production methods. 

It has been suggested that VP introduces more collaborative forms of interaction between 
different teams compared to that using traditional production methods. However, 
responses also highlighted several challenges compared to traditional production methods, 
such as stakeholder alignment, technical production strategy, business case development, 
and technical capability. VP also brings communication challenges, with the mixing of skills 
and experiences, and new roles and departments arising, along with little standardisation in 
terms of how they should fit.  
 
Figure 8 gives survey results on the question of the key features of VP. Most respondents 
identified game engine and visualisation technologies, with the former playing an essential 
under-pinning role for the latter, dynamically generating prototype imagery to convey the 
creative intent of a shot or sequence. This real-time element is a core concept of VP that 
allows speed and efficiency in terms of realising creative vision and making changes. 
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Figure 8 Key features of VP 

 
 
The ability to visualise in real-time is one of the major advantages of VP whether across 
games, animation, immersive content, film, and broadcast. As Figure 9 shows, the most 
common visualisation method is Previs, which is widely used in behind-the-scenes clips and 
before/after visual effects presentations from popular movies, as well as guiding decisions 
with regards to the stage, camera angle, and editing. The great advantage of this process is 
that it enables creative directors to explore different creative ideas and experiment with 
staging and art direction options (eg. lighting, camera placement, etc.) before the final 
product. 
 

 
Figure 9 Visualisation methods used most for VP 
 

Finally, we asked respondents to advise and comment on where future technology 
development or deployment was likely to impact on VP. Perhaps not surprisingly, 
AI/Machine Learning was identified as most important – but, interestingly, the continued 
development of game engine and other technologies is key, with VP seen as a “subset of a 
larger shift in creative technology trends and tooling”. 
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Figure 10 Technology development 
 
 
The main purpose of this survey was to help refine our terminology and thinking around VP, 
its capabilities and technologies. In addition to a set of very specific and technical questions, 
the survey demonstrated extensive collaboration with HEIs or research institutions – most 
often as part of informal and loose collaborations around early-stage technology 
development. It also suggested that there are significant barriers to the development of VP 
in the UK with poor access to VP facilities, expensive equipment, a shortage of technical 
skills and challenges arising from the interactions of different production teams.  
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6 Towards a VP Capabilities Framework:  
Summary and key insights 

 
This research aimed to map the emerging landscape for Virtual Production in the Creative 
Industries, both in terms of geography and ‘technology readiness’. As a short piece of work, 
operating across a very fast-moving set of creative technology practices post-pandemic, the 
‘map’ or ‘maps’ created were always intended to be snapshots of a dynamic landscape; and 
the more substantial outcome of the work would be the creation of a Framework for future 
study. 
 
Through a combination of Data-gathering and Mapping, Literature Review, Workshopping, 
an Expert survey and interviews, the research team undertook an iterative exercise of 
building, developing and refining a data-capture Framework for this dynamic area of 
Creative Industries development. 
 
As a result of this work, a new definition was arrived at: Virtual production is the use of 
game engine and performance capture systems to create a real-time production process 
which brings together development, pre-production, production, and post-production. 
 
Although our starting point was to create a VP Map or ‘Mapping Framework’, it became 
apparent very quickly that we should be looking across a range of capabilities that are held 
within assets. The geographical location of some of the assets is far less important than the 
need to create a network of facilities to support Creative Industries R&D. 
 
As a result of the work undertaken, the research team was able to build a more coherent 
and robust Framework, through which to capture VP capabilities than that envisaged at the 
beginning of the project. This is presented below. 
 

 
Figure 11 Advanced Creative Technologies Capabilities Framework 
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The Framework has informed the development of a much larger survey which has been 
launched since the completion of this research project. This is intended to capture data to 
enable CRAIC to generate a comprehensive, reliable and nuanced ‘map’ of VP activity across 
the UK. 
 
LINK to survey: 
https://bop.eu.qualtrics.com/jfe/form/SV_0wWtLDI1CxQFk4m 
 
As a result of this project, the research team has now established a relationship with the 
CoStar team at the AHRC, such that the Survey is now being promoted by the AHRC, with 
the data generated forming part of the baseline evidence for the evaluation of the impact of 
the CoStar investment. 
 

 
Figure 12 Extract from CoStar Newsletter 

 
 
Moving beyond a simple ‘mapping’ framework, this revised Framework aims to address the 
following issues: 
 

• Understanding the technology available for Virtual Production  
It was evident from our work that, while there are a growing number of studios 
which provide the current Virtual Production model of real-time game engines, LED 
volumes and in Camera VFX, alongside a range of other technologies, others have 
fewer in-house technologies or even none, having to acquire them through a third-
party supplier.  

 
We need to understand and assess the availability and use of industry technology 
capabilities better. In doing so, we need to understand their availability and 
popularity, the sophistication level and development potential, and the 
interconnection of the different assets in the market. 

 
• Mapping the Virtual Production ecosystem and value chain 

A mapping of the broader VP ecosystem would be beneficial to identify the strengths 
and weaknesses and inform support and development initiatives to address gaps and 
needs in the current landscape.  
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This VP Framework would allow us to look at (a combination) of role and purpose, 
technology readiness level, track record in delivering R&D programmes, as well as 
the ability to support skills and talent development.  

 
• The role HEIs in the Virtual Production market 

Universities hold an important place in the Virtual Production ecosystem but it is not 
clear what role they are playing. They host significant VP assets but do not appear to 
be connected to some of the more established studio providers. 

 
Universities appear to be using their assets for training and education, as well as 
research. However, there appears to be a need to advance their R&D infrastructure 
and production facilities to provide an environment for training and skills 
development that is in line with the rapid technology advancements.  
 
The Framework will enable an understanding of the nature of the relationship 
between HEIs and other Virtual Production organisations and identify to what extent 
they collaborate and share resources in order to address each other’s gaps in 
facilities, knowledge and training. This will provide a better understanding of 
opportunities and inform how resources can be mobilised to address them and 
strengthen the industry.  

 
• Advanced Creative Production 

Despite being able to develop and refine a revised definition for VP, the research 
team concluded that VP was perhaps not the most suitable term to be used to 
describe changing creative practice. 
 
VP is the name being given to an important convergence of technologies in an 
emerging, promising and fast-growing market. In order to adequately support that 
market, we need to understand what technologies will offer the greatest 
opportunity for the development of the discipline in the next 5 to 10 years.  
 
In that sense, the next phase of work – being progressed through a Survey in 
partnership with the AHRC – is the development of an Advanced Creative 
Technologies Capabilities Framework. 

 
Going forward, any useful definition of developments in Creative Technology must 
be based on a structured understanding of the particular creative technologies 
involved and how they are driving transformation of production, consumption and 
distribution in the Creative Industries. 
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