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Abstract

Gesture and Embodied Interaction is a five-month
practice-led scoping project which explored motion
capture development perspectives from artistic,
technological and business innovation standpoints.
It convened an interdisciplinary community from
the arts, sciences and business studies, experienced
in practice-driven collaborative research. Effort was
focused on two prototyping workshops in Newcas-
tle and Cambridge, bridged by an interim work
session to optimize collaboration. A final creative
industries seminar in Cambridge allowed debate
with a wider stakeholder community. This paper
provides an overview of our activities, findings and
future directions.

Keywords: motion capture; patterns of behavior;
value creation, capture and transfer.

Introduction & Goals

Interest in motion capture for film, video
games and live performance challenges
and extends technical expertise origi-
nally acquired in the bioengineering and
orthopedic sectors, testifying to a poten-
tially vibrant development area for the
digital economies. Breadth and diversity
of the motion capture user base make it a
rich locus for interdisciplinary collabora-
tion and novel work models. Through
engagement with practice partners di-
versely involved in ICT development
procedures and imperatives, we aimed to
glean fresh insights into creative knowl-
edge transfer processes.

The project took as its starting point
several distinct strands of research into
motion capture: the AMUC eScience
project led by Sally Jane Norman in
Newcastle [1,2], Will.0.wisp and Swift
Traces media installation projects devel-
oped by Kirk Woolford from Sussex
[3,4,5], and a range of motion capture
experiments by the Cambridge Graphics
& Interaction “Rainbow” Group, which

is led by Peter Robinson, together with
Alan Blackwell and Neil Dodgson [6].
These partners’ investigations of gesture
and embodied interaction represent com-
plementary approaches and a valuable
starting point for seeding and scoping
practice-led research collaborations.

Gesture and Embodied Interaction
was a dynamic, innovative and some-
what unorthodox undertaking, typical of
the creative industries, whereby numer-
ous actors convene for the duration of a
project, then disband to perhaps form
new partnerships for the next project. It
combined hands-on research and design
with a specific focus on motion capture
experience and resources, projecting
business model frameworks for transfer-
ring interdisciplinary creative prototyp-
ing work into potentially viable projects
and services. An iterative “do-show-
discuss” model was implemented,
whereby prototyping experiments were
subject to regular, steered discussion
sessions to identify broader economic
implications associated with emerging
communities of practice [7]. The latter
moderating role was ensured by Lorraine
Warren from Southampton’s School of
Management, joined for the second
workshop and final seminar by Ted
Fuller, from the University of Lincoln
Business School [8,9].

Central to the project were PhD stu-
dents in performing arts, computing, and
business studies, working alongside re-
search assistants specialized in motion
capture and digital sound and imaging.
The hierarchical divisions between aca-
demics, technicians and students often
encountered in traditional teaching insti-
tutions inhibit the growth of collabora-
tive models that are relevant in a world
of online skill sharing and social net-
works. Moreover, knowledge transfer at
its best is a uniquely inclusive research
driver that can weld generations, profes-
sional categories and disciplines. By
identifying common motivation and
stimulating collaboration amongst our
group of a dozen individuals, we hoped
to gain a sense of the deeper dynamics
underlying the shaping and sharing of
values in complex technological devel-
opment processes.

Methodology

The project was articulated around two
week-long workshops held in Newcastle
(November 08) and in Cambridge (Janu-
ary 09). Sharing of expertise and lan-
guage across disciplines was initially
favored by the fact that both sites use
Vicon optical motion capture systems
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and by the earlier experimentation un-
dertaken at Culture Lab by Kirk
Woolford, in collaboration with Dave
Green, to develop motion capture ele-
ments for Swift Traces. A two-day in-
terim hands-on session (Cambridge,
December 08) refined outputs from the
first workshop to prepare for the second.

Given time constraints, we chose to
base our collaboration on existing assets
(know-how, technical resources) and
initiatives. A preliminary show-and-tell
session identified research strands apt to
mobilize participants over the project’s
brief duration, and yield more lastingly
useful outputs. This session familiarized
us with the wide range of motion capture
approaches embedded in the group’s
existing research, and with disparities in
terms of language, work methods, and
notions of value. Platforms for develop-
ment of these applications were specified
in terms of competencies and technical
configurations, these requirements being
compared with available workshop re-
sources to devise a realistic program.

Shared enthusiasm for developing un-
conventional, creative motion capture
applications to support novel kinds of
embodied interaction led to an emphasis
on performance-type, real-time affor-
dances [10]. Objectives were set and
subgroups given specific tasks, including
writing code to allow live exploitation of
Vicon motion capture coordinates.

Daily discussions served to monitor
progress and set intense pragmatic effort
in the context of reflection on techno-
logical innovation and values. Records
of this exchange were stored on the pro-
ject wiki along with other shared media.

At the second workshop, observers in-
vited to demonstrations also attended the
final seminar. We presented and dis-
cussed our work with a dozen regional
and national players from public arts and
technology development bodies, region-
ally-sited industries (games, special ef-
fects etc), neighboring Anglia Ruskin
University and the associated higher
education regional visualization tech-
nologies work group, and Cambridge
University’s Knowledge Transfer office.

Findings
As befits a technology-focused, practice-
led project offset by prospective thinking
on the dynamics of creative innovation,
our findings were essentially twofold.
On the one hand, concrete results were
achieved in terms of computing break-
throughs, notably in response to the chal-
lenge to make motion capture data
streams interoperable with other
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programs, building libraries to support
such developments with a widened user
base. More specifically, Java code was
authored to connect Vicon streams to
Max MSP, and patches, samples and
interfaces were devised to open this hy-
brid platform up to various kinds of ges-
tural control. By subjecting the system to
playful experimentation that went way
beyond conventional benchmarking, it
was possible to generate robust, repro-
ducibly responsive, multimodal interac-
tions, allowing gestural control of visual
and sonic outputs. Obvious potential
marketable products include interfaces
for Wii-type game environments, pre-
dictably valuable in therapeutic contexts
(e.g. for patients with motor or sensory
deprivation disorders) as well as educa-
tion and leisure applications. In its pre-
sent form, the software is a multi-
purpose toolkit offering good scope for
students exploring interactive systems.

On the other hand, by framing ongo-
ing practical experimentation in broader
reflection on innovative collaborative
work, we became aware of the spectrum
of values that can emerge within, then
spur, motivated, interdisciplinary devel-
oper teams. While it can be awkward to
tear people away from urgent tasks on
which collaborative problem-solving
depends, collectively articulating and
contextualizing the value of experimen-
tal processes through reflective dialogue
can become an integral, enhancing com-
ponent of technological development
effort. In a diverse stakeholder commu-
nity like ours, constant renewal of dia-
logue is a socially vital counterpart to the
iterative prototyping principle adopted in
technical design. Theoretical findings
bore on the differentiation of values as a
function of the multiple time windows
that are simultaneously at work in com-
plex processes, and as a function of the
level of resolution applied in a given
analysis. For example, knowledge trans-
fer occurred in sometimes ostensibly
minor yet decisive ways within the
broader project, while apparently dra-
matic breakthroughs might appear as the
foreseeable outcomes of simple earlier
stage development work.

Conclusions & Future Directions
The workshop offered a rich model for
reflection through the sheer range of

Fig. 1. Daniel Bernhardt, Catriona
Maclnnes, Dave Green and Andrew Duff
testing motion capture sound and image
control. (© Kirk Woolford)

technical and creative skill sets involved,
and enhanced our understanding of the
social processes on which their synergies
depend. The eminently cultural questions
raised by human-computer interactions
demand strongly interdisciplinary re-
sponse, raising further issues in terms of
sector-specific languages and terminol-
ogies [11], and in terms of systems and
patterns of behavior in the creator/ de-
veloper community which are likely to
radiate outward to impact the consumer
sector. These complex dynamics seem to
be inherent to interdisciplinary collabo-
ration and related business models,
where the core team structure actively
informs and reflects the shape of the
final product or service. In the long run,
disruptive innovation stemming from
small players and projects like this might
conceivably impact mainstream business
and industry in terms of behavior pat-
terns as much as technical outputs.

This modest scoping exercise has
yielded a wealth of material, both tech-
nical and conceptual. We plan to con-
solidate the software toolkit by using and
enriching the associated libraries to build
an original, customizable interactive
gestural control system, working closely
with students and graduates, and enlist-
ing interested partners from the perform-
ing arts. At the same time, dialogue
initiated with industrial and institutional
partners will be upheld, to optimize visi-
bility of our research for the wider com-
munity, and to monitor development
opportunities. Finally, we shall continue
to seek out and define novel, salient fea-
tures of our research processes, to see
how these might be accommodated by or
adapted to business development tuned
to innovative knowledge transfer.

Acknowledgements

This project was funded by the joint RCUK Digital
Economies program through the Creator cluster,
launched by Steve Benford (Nottingham), Jonathan
Foster (Sheffield) and Kirk Woolford (Sussex),
coordinated by Nottingham University
(www.creatorproject.org). Participants were:

- Culture Lab, Newcastle: Sally Jane Norman (prin-
cipal investigator), Dave Green, Catriona MaclInnes,
Jamie Thompson, Nick Williams.

- Cambridge: Alan Blackwell (co-investigator),
Daniel Bernhardt, Ian Davies, Chris Nash, Peter
Robinson.

- Southampton: Lorraine Warren (co-investigator).
- Sussex: Kirk Woolford (co-investigator), Andrew
Duff.

- Lincoln: Fizza Alamdar, Ted Fuller.
References and Notes

1. Norman, S.J., Lawson, Sian E.M.; Olivier, P.;
Watson, P.; Chan, Anita M-A; Dade-Roberston, M.;
Dunphy, P.; Green, D.P.; Hiden, H.; Hook, J.;
Jackson, D. G. (2009, forthcoming). “AMUC —
Associated Motion capture User Categories”. Phi-
losophical Transactions of the Royal Society A.

2. Norman, S.J. (2006) “Generic versus Idiosyn-
cratic Expression in Live Performance Using Digi-
tal Tools”. Performance Research (11.4), pp. 23-29.

3. Woolford, K., Guedes, C. (2008), “Echo Loca-
tions” International Conference on Computer
Graphics and Interactive Techniques, ACM
SIGGRAPH 2008 Art Gallery, p 76.

4. Woolford. K. (2006) ‘Will.0.w1sp (‘willo-
wisp’).” Performance Research 11, (4) pp. 30-38.

5. Woolford. K. (2007) “Will.0.w1sp — Installation
Overview.” Proceedings of the 15th International
Conference on Multimedia. Held September 24-29
2007 at University of Augsburg. Augsburg, Ger-
many: pp. 379-380.

6. For an overview of Rainbow projects, see
<www.cl.cam.ac.uk/research/rainbow/research>.

7. Wenger, E. (1999) Communities of Practice.
Learning, meaning and identity, Cambridge: Cam-
bridge University Press.

8. Fuller, T., Warren, L. and Welter, F. (2007a),
“Towards an Emergence Perspective on Entrepre-
neurship”, RENT XXI, Research in Entrepreneur-
ship and Small Business, Cardiff Nov, pp. 22-23.

9. Fuller, T., L. Warren and P. Argyle (2007b),
“Sustaining entrepreneurial business; a complexity
perspective on processes that produce emergent
practice”, International Entrepreneurship and
Management Journal, 4, 1, pp. 1-17.

10. Cambridge experimentation in this area is evi-
denced by the work of Nash, C. & Blackwell, A.F.
(2008). “Realtime representation and gestural con-
trol of musical polytempi” In A. Camurri, S. Serafin
and G. Volpe (Eds), Proc. 8th Int Conf on New
Interfaces for Musical Expression (NIME'08).
Genoa Italy June 4-8, pp. 28-33.

11. Cf. Blackwell, A.F. and Good, D.A. (2008).
“Languages of innovation”. In H. Crawford (Ed.),
Artistic Bedfellows: Histories, theories and conver-
sations in collaborative art practices. Lanham,
Maryland: University Press of America, pp.127-
138.

Transactions 199

(%)
=
=)
=
)
<
%)
=
=<
o
[




