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Collaborative Doctoral Awards 
Studentship Competition 
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Project Title: (Re)Creating History: Exploring embodied performances through immersive technologies 

 

 

 

Project Summary: 

This project will create a system to capture and study complex physical performances, 
such as dance, theatre or sports. As someone with an interest in game design, computer 
graphics, and/or animation, this project will provide you with advanced knowledge of 
working with technologies for immersive experiences, special effects, and game 
development. In collaboration with our partner organization, PROTO The Emerging 
Technologies Centre, you will benefit from working with state-of-the-art 
photogrammetry and motion capture technology, creating a system to (re)create a 
forgotten or overlooked part of history. The project will be using the fascinating domain 
of the history of women’s boxing as a case study, which we aim to (re)create it using 
immersive technology. The system you create will also have applications beyond the 
boxing domain – there are clear possibilities and opportunities within both the public 
and private sectors. 

 

Institution: Northumbria University 

Partner Organisation: PROTO: The Emerging Technology Centre 

Primary AHRC Subject Area: Design 

Creative Practice Component: Yes 

 

For further information and to submit an expression of interest, please contact: 

Lead Supervisor: Prof. Lars Erik Holmquist Email: lars.holmquist@northumbria.ac.uk 

EXPRESSIONS OF INTEREST MUST BE RECEIVED NO LATER THAN: January 6, 2020 

 

Project Description: 

mailto:lars.holmquist@northumbria.ac.uk
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This project will create a ground-breaking new system that can preserve and (re)create current and historical 
physical performances, such as dance, athletics, theatre, etc. using cutting-edge immersive technologies. In 
doing this, the project will contribute to the understanding of performance theory and practice, as well as 
making a technical contribution to the fields of performance capture, with potentially wide applications for 
computer games, cinematic special effects and immersive applications. 

 

To (re)create and study embodied performances, it will be necessary to both capture the visual appearance of a 
performer, including their dress, facial features, skin tone, body shape, and other characteristics; and the 
physical motion of a performer, e.g. strikes, jumps, emotional reactions, motion across the stage, etc. To do this 
we are collaborating with PROTO The Emerging Technologies Centre, which offers the PhD student access to the 
necessary equipment to achieve this, including a professional photogrammetry rig, consisting of 121 high-end 
digital cameras that can be used to capture the visual appearance of performers with very high fidelity, and a 
professional motion capture system, which can be used to capture the physical motion of performers.  

 

Although the system will be generalizable to many performance forms, we have selected a narrow but 
fascinating domain as a case study: women's boxing. This domain will allow us to interrogate notions of 
(re)performance, forgotten and neglected histories, embodiment, presence and affect. Women's boxing has a 
long and established history but while professional women's boxing has had an established presence since 
2012, when it was included in the Olympic Games, there is also a long and forgotten history of females boxing. 
This project has the opportunity to (re)imagine and (re)perform these overlooked histories and embodied 
performances.  

 

This project will take a practical approach grounded in the above research context, by developing the tools 
necessary to allow in-depth capture, recreation and study of complex embodied performances. Motion capture 
technologies are currently used mainly in the games industry and for cinematic special effects, but we propose 
to bring the same technology to the performing arts. Boxing is perfect as a case study as it presents many 
practical and technological challenges for motion capture, and also has the potential to capture and record 
presence, affect, and emotion, in a manner that is overlooked in traditional production pipelines. With this 
project, we will take a more holistic approach to the work where the embodied performance comes to the 
forefront. 
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methodological debates about the ability to capture, reproduce, and re-perform performance(s). Similarly, the 
relationship between 'live' and 'mediated' performance remains central to the epistemology and pedagogy of the 
discipline, particularly as it pertains to embodied performance, presence and affect. Motion capture, as used in this 
project, offers a crucial methodological tool through which to grapple with these concepts in praxis. This PhD thus 
contributes new knowledge to a sub-field of performance studies concerned with performing the archive. This sub-field 
not only examines the histories that have been preserved and recorded but also those that have been forgotten and 
neglected. 

 
Although the system will be generalizable to many performance forms, such as dance, theatre, and mime, we have 
selected a narrow but fascinating domain as a case study: women's boxing. This domain will allow us to interrogate 
notions of (re)performance, forgotten and neglected histories, embodiment, presence and affect. Women's boxing has a 
long and established history. It is a history that can be understood in three crucial phases: 1) post-2012; 2) 1998-2007; 3) 
pre-1998. 2012 marks the inclusion of women's boxing in the Olympic Games. Since 2012, the sport of women's boxing 
has witnessed increased visibility on the amateur and professional stage. The popularity of the new wave of female boxers 
is in danger of obfuscating the sport's past, particularly the embodied experience and histories of female boxers 
competing between 1998 (when Jane Couch became the first female boxer to be awarded a professional boxing license in 
the UK) and 2012. Whilst professional women's boxing had an established presence between 1998-2012, there is a long 
and forgotten history of females boxing. Indeed historian Kasia Boddy (2008) draws attention to a rich history of female 
'bruisers' in the 1700s, who made use of the printed press to issue challenges to both male and female combatants. These 
histories and embodied performances only exist in print form. This project has the opportunity to (re)imagine and 
(re)perform these overlooked histories and embodied performances. 

 
This project will take a practical approach grounded in the above research context, by developing the tools necessary to 
allow in-depth capture, recreation and study of complex embodied performances. Motion capture technologies are 
currently used mainly in the games industry and for cinematic special effects, but we propose to bring the same 
technology to the performing arts. Furthermore, by selecting a particularly challenging domain (combat sports, in 
particular boxing), we will be pushing the limits of existing technology to create entirely new innovations that will be 
channelled back to the games and immersive industries. 

 
Boxing is also perfect as a case study as it presents many practical and technological challenges for motion capture. The 
standard technology is sufficient at capturing individual bodies and movements, and is regularly used in games and 
cinematic special effects. However, the addition of two bodies competing in an intensely physical sport such as boxing 
goes beyond the limitations of existing technology. The motion capture sensors, worn as part of the bodysuit by the 
motion capture artist/actor, must be capable of sustaining impact and capturing this impact in a meaningful and accurate 
manner. Furthermore, motion capture has the potential to capture and record presence, affect, and emotion, in a manner 
that is overlooked in traditional production pipelines. With this project, we will take a more holistic approach to the work 
where the embodied performance comes to the forefront. 

 
 

SUPERVISION AND EXTERNAL ADVISORS 

First Supervisor: Professor Lars Erik Holmquist School/Department: School of Design, ADSS 

Second Supervisor: Dr. Solomon Lennox School/Department: Performing Arts, ADSS 

Additional Advisor: 
Associate Prof. 
Hubert Shum 

Organisation/Institution: 
Computing and Information 
Sciences, E&E 

Additional Advisor: Alex Cook Organisation/Institution: PROTO 

Professor Lars Erik Holmquist is Professor of Innovation at Northumbria University, School of Design. He is a leading 
researcher in useroriented development of novel interaction technology. He has been a Guest Researcher at the Human 
Augmentation Lab at the University of Tokyo; a Principal Scientist at Yahoo Labs in Silicon Valley; Professor of Media 
Technology at Södertörn University; and cofounder of the Mobile Life VINN Excellence Centre in Sweden. He has 
supervised three doctoral students to completion. Professor Holmquist has published over 100 papers including at ACM 
Computer-Human Interaction (CHI), User Interface Software and Technology (UIST), Ubiquitous Computing (UBICOMP), 
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and IEEE Computer Graphics and Applications. He has exhibited 5 times in the peer-reviewed 5 SIGGRAPH Emerging 
Technologies exhibition, the premier venue for novel technologies in computer graphics and interactive techniques, and 
chaired the Emerging Technologies venue for SIGGRAPH Asia. He always works from a strong design-oriented perspective, 
an approach summarized in his book Grounded Innovation: Strategies for Creating Digital Products. 

 

Dr. Solomon Lennox is Head of Subject for Drama at Northumbria. He is co-convenor of the Bodies and Performance 
working group for the Theatre and Performance Research Association (TaPRA). He is Member of the Board and Archivist 
for Performance Studies international (PSi) and the Treasurer for the Drama Subject Association, the Standing Conference 
of University Drama Departments (SCUDD). Dr. Lennox's research expertise is in contemporary performance, performance 
studies, and combat sports in/as performance. He is the co-author of the forthcoming monograph, Boxing and 
Performance, and sole-author of the forthcoming book chapter, 'Boxing on the contemporary stage'. He has a long history 
of working practically with boxing as (re)performance, looking at contemporary examples such as Muhammad Ali and 
Naseem Hamed, as well as historical examples from nineteenth-century boxers. 

 
Dr. Hubert Shum is Associate Professor in Computer Science, is an expert in computer graphics and machine vision, and 
has organized conferences including the British Machine Vision Conference, ACM SIGGRAPH Conference on Motion in 
Games and the ACM Symposium on Virtual Reality Software and Technology. He is an Associate Editor of Computer 
Animation and Virtual Worlds, and was Guest Editor of Computers and Graphics. He published research papers in the 
ACM Transactions on Graphics, the IEEE Transactions on Visualization and Computer Graphics, the IEEE Transactions on 
Image Processing, and the IEEE Transactions on Cybernetics. 

 

Alex Cook has developed an extensive knowledge of both immersive technology and the needs of the immersive sector 
since taking up the role of innovation manager at PROTO and overseeing the centre’s early progress. PROTO has 
specialised in the creation of new and exciting digital content for immersive experiences and use techniques such as 
photogrammetry and motion capture to support the development of world class content creation in the North East. 

 
Finally, PROTO’s technician Luke Edmundson will also be supporting the student with the technical aspects of the project. 
He has been working at PROTO for the last year with facilitating use of the resources, and has knowledge in the practical 
working of PROTO’s photogrammetry equipment and motion capture system. 

 

RESEARCH ENVIRONMENT 

The central academic setting of the project is the CoCreate group at the School of Design at Northumbria University, the 
faulty of Arts, Design and Social Sciences. The group is diverse but shares an ethos of co-created and co-performed design 
research involving a variety of stakeholders. Although CoCreate has only existed for two years, it already counts over 30 
design researchers, who are located in shared facilities at the Design school, which includes both regular office space and 
practical “making” facilities. The group includes 4 professors and 2 associate professors, 5 early career researchers and 
about 20 PhD students. CoCreate has a vibrant academic community with weekly group meetings and frequent cross- 
disciplinary collaborations. 

 

The PhD community at CoCreate is strong, with a student-organized bi-weekly seminar on design research, and a range of 
other support structures in place for students to find their place in the research community. The School of Design’s PGR 
numbers are growing rapidly with the latest intake being 8 new internally and externally funded PhD students. This will 
ensure there is a continued academic context for the new student to engage with. 

 
At the School of Design there are furthermore already many students whose work closely relates to this project, with 
work crossing over from performing arts, cultural heritage and entertainment into immersive technologies including 
photogrammetry, motion capture and novel interface techniques. Prof. Holmquist currently supervises or co-supervises 4 
students working in directly related subjects. This includes high-quality reality capture for computer game content; 
emerging narrative for interactive dance performances; novel interfaces for immersive entertainment; and augmented 
reality systems for museums and cultural heritage. 

 
The student will also benefit from the Focus research group under Visual Methodologies Research Network at Drama, 
focusing on the arts and humanities, and the Computational Intelligence and Visual Computing research group at 
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Computing Science. Finally, the student will also be included in the NorthLab community at Northumbria, which is one of 
the largest groups of researchers in humancomputer interaction in the UK. The multi-disciplinary group includes design, 
computer science and psychology and holds bi-weekly seminars with internal and external speakers. 

 
The partner, PROTO, will also form a vital part of the research environment. PROTO is a 3,000sqm building with workspace 
designed for digital technology companies, and a unique 188sqm research and development testing facility. It houses 
state-of-the-art equipment for 6 immersive technologies, including virtual reality, motion capture and photogrammetric 
capture. It is the home to a unique community of companies in the immersive space, including games companies, VR 
consultants, and cinematic special effect companies. It also includes VRTGO Labs, Europe’s only industry-led VR and AR 
centre of excellence. PROTO is owned and operated by Gateshead Council which in turn gives access to a larger range of 
cultural institutions. This includes Tyne and Wear Archive and Museums; the BALTIC Centre for Contemporary Art, the 
UK’s largest dedicated contemporary art institution; and the Sage Gateshead, an international home for music and 
musical discovery, enriching the musical life of the North East of England. 


