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Abstract

In the context of a rapidly changing domain of contemporary electronic art
practice- where the speed of technological innovation and the topicality of
art 'process as research' methods are both under constant revision- the
process of collaboration between art, computer science and engineering is
an important addition to existing 'R&D'. Scholarly as well as practical
exploration of artistic methods, viewed in relation to the field of new
technology, can be seen to enable and foster innovation in both the
conceptualisation and practice of the electronic arts. At the same time,

citing new media art in the context of technological innovation brings a mix

of scientific and engineering issues to the fore and thereby demands an
extended functionality that may lead to R&D, as technology attempts to
take account of aesthetic and social considerations in its re-development.
This new field of new media or electronic art R&D is different from research
and development aimed at practical applications of new technologies as we
see them in everyday life. A next step for Research and Development in Art
(aRt&D) is a formalisation of the associated work methods, as an essential

ingredient for interdisciplinary collaboration.

This study investigates how electronic art patches together processes and
methods from the arts, engineering and computer science environments. It
provides a framework describing the electronic art methods to improve
collaboration by informing others about one’s artistic research and
development approach. This investigation is positioned in the electronic art

laboratory where new alliances with other disciplines are established. It



provides information about the practical and theoretical aspects of the

research and development processes of artists.

The investigation addresses fundamental questions about the ‘research and
development methods’ (discussed and defined at length in these pages), of
artists who are involved in interdisciplinary collaborations amongst and
between the fields of Art, Computer Science, and Engineering. The breadth

of the fields studied necessarily forced a tight focus on specific issues in the

literature, addressed herein through a series of focused case studies which
demonstrate the points of synergy and divergence between the fields of
artistic research and development, in a wider art&D' context. The artistic
methods proposed in this research include references from a broad set of
fields (e.g. Technology, Media Arts, Theatre and Performance, Systems
Theories, the Humanities, and Design Practice) relevant to and intrinsically
intertwined with this project and its placement in an interdisciplinary

knowledge domain.

The aRt&D Matrix provides a complete overview of the observed research
and development methods in electronic arts, including references to related
disciplines and methods from other fields.

The new Matrix developed and offered in this thesis also provides an
instrument for analysing the interdisciplinary collaboration process that
exclusively reflects the information we need for the overview of the team
constellation. The tool is used to inform the collaborators about the
backgrounds of the other participants and thus about the expected

methods and approaches. It provides a map of the bodies of knowledge
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and expertise represenfed in any given cross-disciplinary team, and thus
aims to lay the groundwork for a future aRt&D framework of use to future

scholars and practitioners alike.



Acknowledgments

I am grateful for all the support and patience of my supervisors in London,
SMARTIab Centre, Central Saint Martins College of Art & Design, University
of the Arts London: Professor Lizbeth Goodman and James Swinson. I am
very grateful for the feedback and dedication of my external supervisor in
Amsterdam: Professor Lynda Hardman, part-time full professor in
multimedia and internet computing at the Technical University of
Eindhoven' and head of the Semantic Media Interfaces group at the Centre
for Mathematics and Computer Science (CWI)?, in the Netherlands. This

thesis would not have been possible without this support.

I would also like to thank all artists with whom I have worked and/or

exchanged ideas. Special thanks go to the artists and researchers who
participated in one or more case studies, or contributed to the critical
context upon which this work is built: Kristina Andersen, Matthew Fuller,
Eléonore Hellio, Susan Kozel, Joachim Montessuis, Angelika Oei, Thecla
Schiphorst, Rene Verouden and their teams. Also special thanks to all
participants of the discussed seminars and workshops, especially to: Guy
Van Belle, Stefano Bocconi, Sheelagh Carpendale, Marton Fernezelyi, Amy
Franceschini, Joost Geurts, Margarete Jahrmann, Laurent Mignonneau,
Marko Peljhan, Michael Punt, Bradley Rhodes, Ben Schouten, Phoebe
Sengers, Arnold Smeulders, Christa Sommerer, Zoltan Szegedy-Maszak,

Julie Tolmie, Sha Xin Wei and to all critical voices in the field.



The major importance of practice as input for this study illustrates that this
work would not have been possible without the constant exchange and
collaboration with my V2_Lab team and colleagues at V2_, Institute for the
Unstable Media, in the Netherlands. For this I am especially grateful to:
Alex Adriaansens, Gabrielle Anceaux, Artm Baguinski, Simon de Bakker,
Marjolein Berger, Joke Brouwer, Jasper Op de Coul, Michel van Dartel,
Sandra Fauconnier, Rens Fromme, Erik Kemperman, Siuli Ko-Pullan,

Stephen Kovats, Brigit Lichtenegger, Hein Morel van Mourik, Arjen Mulder,
Frank Nack, Eliane Roest, Stock, Antoine van de Ven, Nadine Walaardt,

Pascal Woudenberg.

Special thanks also go to the contributors of the aRt&D book, and to my
peer researchers: Sher Doruff and Sara Diamond, and to Daniela Plewe for
her critical feedback and Angela Plohman for assistance with text editing
and grammar checking the final version of this thesis (as English is not my
first language), and Madi Kolpa and Lenno Verhoog for advice on text lay-

out.

Last, but not least, I am grateful to my friends and loved ones - especially

Aletta Kliphuis - for their patience and involvement throughout this study.



Table of contents

Abstract
Acknowledgments 4

Table of contents

List of illustrations 10
Preface 14
Chapter 1. 16
ARt&D; the processpatching context 16
1.1. Motivation 21
1.2. Scope 23
1.3. Thesis and research questions 26
1.4. Approach and methodology 28
1.4.1. Instrument for analysing the collaborative process 29

1.5. Contribution to the field 31
1.6. Structure of the thesis 34
Chapter 2. Profiles of disciplines and aRt&D methods 36
2.1. Artists are Wild Thinkers and god is a mathematician 39
2.1.1. Artists as problem solvers 41
2.1.1.1. Solving scientific problems 42
2.1.1.2. Solving social problems 53
2.1.1.3. Solving technical problems S7

2.1.2. Collaboration aspects artist as problem solver 63
2.1.3. Conclusion artists are Wild Thinkers and god is a mathematician 65

2.2. Artistic research and development methods 68
2.2.1. Related methods 69
2.2.2. aRt&D methods 75
2.2.3. 80
Problem solving or tunnelled approach: reductive method 80
2.2.3.1. Problem solving: Art context 81
2.2.3.1.1, Artist as inventors of new technology 82

2.2.3.2. Problem solving: Interdisciplinary context 86
2.2.3.3. 90
Problem solving: Science, technology and design context 90
2.2.3.4. Problem solving: conclusion 92

2.2.4. Confronting motives; the DIY method 94
2.2.4.1. Confronting motives: Art context 95
2.2.4.2, Confronting motives: Science, technology and design context 100



2.2.4.3, Confronting motives: conclusion
2.2.5. Connecting approach; processpatching method
2.2.5.1. Connecting approach: Art-context
2.2.5.1.1. Artistic innovation
2.2.5.2. Connecting approach: Interdisciplinary context

2.2.5.3. Connecting approach: Science, technology and design context

2.2.5.4. Connecting approach: conclusion

2.2.6. Examples of methods for connecting and processpatching
2.2.6.1. Connecting and processpatching methods:
Interaction and participatory design

2.2.6.2. Processpatching methods: improvisation
2.2.6.3 Processpatching techniques: algorithmic design
2.2.6.4. Connecting approach : FLOSS

2.2.6.5 Processpatching models
2.2.6.6. Third space

2.2.6.7. Conclusion processpatching, methods, techniques and models

2.2.7. Relevant themes for artistic Research and Development
2.2.7.1 User interfaces
2.2.7.2. Knowledge representation
2.2.7.3. Conclusion: connecting and processpatching themes

2.2.8. Conclusion: artistic Research and Development methods

Chapter 3. Case studies
3.1. Case studies : Artworks
3.1.1. Description of the 'M.U.S.H.’ project
3.1.1.2, Background of the team members of 'M.U.S.H.’
3.1.1.3. 'M.U.S.H.’ : Methods

3.1.2.1 Background of the team members of ‘whisper’
3.1.2.2. ‘whisper’ ;: Methods
3.1.3 case study ‘Kurort’
3.1.3.1. Background of the team members ‘Kurort’
3.1.3.2. 'Kurort”. Methods
3.2. Case studies: seminars, symposia and panel discussions
3.2.1. Case study Anarchives: Connection-machines
3.2.2 Case study: Data Perception
3.2.3 Case study: Wearable Turbulence
3.3. Case studies workshops

3.3.1.1. Method and approaches
3.3.1.2. Disciplinary background of the workshop participants

101
103
110
113
119
122
124
126
126
126

133
135
137
139
140
147
148

148
152
157
158
165
167
171
175
176
185
187
193
196
197
202
203
213
225
231

235
236



3.3.1.3. Outcome and interviews

3.3.2. Case study: ~worn~
3.3.2.1. Disciplinary background of the participants
3.3.2.2. Method and approach
3.3.2.3. Artistic methodology
3.3.2.4. Outcomes

3.4. Conclusion case studies
3.4.1. Stereotypes

3.4.2. Outcome of the aRt&D Triangles
3.4.3.0utcome of the aRt&D Matrix
3.4.4. Co-relation aRt&D Triangles and Matrix

Chapter 4. Overall conclusion
4.1. Stereotypes
4.1.1. Artists as problem solvers
4.1.2. DIY artists

4.1.3. Artists as Processpatchers
4.1.4. Mixed methods

4.2. The artistic research and development methods
4.2.1. Problem solving, reductive method
4.2.1.1 Scientific problems
4.2.1.2. Social problems
4.2.1.3 Technical problems
4.2.1.4 Artist as inventor of new technology
4.2.1.5 Problem solving: collaboration model and domain
4.2.2 Self-sufficient approach: DIY method
4.2.2.1 Hacking and re-engineering
4.2.2.2. Self-sufficient approach: collaboration model and domain
4.2.3 Connecting and re-contextualising, the processpatching method
4.2.3.1. Relevant design disciplines
4.2.3.1.1. Participatory design
4.2.3.1.2. User-centred design
4.2.3.1.3. Third space and boundary object
4.2.3.2. Processpatching collaboration models and domain
4.3. aRt&D Methods overview
4.3.1. Supporting tools and instruments for ‘processpatching’
4.4. Future work

4.4.1. Recommendations for policymakers

5. References

238
242

243
244
245
246
248
249
250
253
257
263
265
265

266
266
268

268
269
271
273
274
276
277
279
282
283
285
289
289
290
291
292
294
297

300
302
303



260. “
6. Bibliography
6.1. Printed literature
6.2. Material on the Web
6.2.1. V2_ Institute for the Unstable Media
6.2.2. Literature studies

6.2.3. Case studies
6.2.4. Software

6.2.5. Related institutes and initiatives

7. Appendix 1.

Accompanying material for the case studies
7.1. Reader Anarchives: Connection Machines (part of)
7.1.1. 'The Sleeping Giant’ by Arnold Smeulders
7.1.2. 'The semantic gap’ by Ben Schouten

7.1.3. Report on Anarchives: Connection-Machines by Sandra Fauconnier
7.2. Data Perception reader (part of)

7.2.1. An introduction on Data Perception by Julie Tolmie
7.2.2. Data Perception Day schedule
7.2.3. Presentation by Sheelagh Carpendale
7.2.4. Presentation by Ben Schouten
7.2.5. Presentation by Zoltan Szegedy-Maszak and Fernezelyi Marton
7.2.6. Presentation by Brigit Lichtenegger
7.2.7. Report on Data Perception by Rens Frommé
7.3. Description of the MediaKnitting workshop
7.4. Affective systems reader (part of)
7.4.1. Presentation by Phoebe Sengers
7.5. Wearable Turbulence reader (part of)
7.5.1. Christa Sommerer & Laurent Mignonneau
7.5.2. Tom Donaldson
7.5.3. Kristina Andersen
7.5.4. Report on Wearable Turbulence by Remco La Riviére
8. Appendix 2.
8.1. DVD DEAF03
8.2. DVD DEAF04

319
321
321
325
325
325
327
328
328
331
331
331
334
346
349
354
361
364
364
365

366
369

378
382
384
385
390
392
395
397
400
403
403
403



List of illustrations

Fig. 1.

Maxwell ARD triangle, and copy with remarks’

Fig. 2.

Matrix by Rich Gold, source dot-font: ‘Reading into the Future*
Fig. 3.

Rich Gold’s Matrix with comments by A.Nigten

Fig.4.

Variations of Gold’s matrix by A. Nigten

Fig.5.

aRt&D Matrix part 1: artistic methods and matches

Fig.6.

aRt&D Matrix: Reductive method

Fig./.

aRt&D Matrix: DIY method

Fig.8.

Screenshot from ‘Patchwork girl’ by Shelley Jackson®

Fig.9.

aRt&D Matrix: processpatching method

Fig.10.

aRt&D Matrix: processpatching method part 2

Fig.11.

aRt&D Matrix: processpatching method part 3

Fig 12.

Transdisciplinary Model, ‘Beyond Productivity’ Somerville, Rapport®
Fig.13.

Multi disciplinary Model, ‘Beyond Productivity’ Somerville, Rapport’
Fig. 14.

Collaboration model ATR-MIC by Ryohei Nakatsu ®

Fig.15.

Discipline view of the space between the disciplines, A. Nigten
Fig.16.

aRt&D Matrix: user centred model

Fig.17.

aRt&D Matrix: methods and roles

Fig.18.

10



aRt&D Matrix: methods used in ‘'M.U.S.H.’

Fig.19.
aRt&D Matrix: methods used in ‘whisper’

Fig.20.

aRt&D Matrix: methods used in ‘Kurort’

Fig.21.

aRt&D Matrix: methods from presentation by Smeulders
Fig.22

aRt&D Matrix: methods from presentation by Pelhan
Fig.23.

aRt&D Matrix: methods from presentation by Carpendale
Fig.24.

aRt&D Matrix: methods from presentation by Lichtenegger
Fig.25.

aRt&D Matrix: methods from presentation by Fernelezelyi and Maszak
Fig.26.

aRt&D Matrix: methods from presentation by Schouten

Fig.27.

aRt&D Matrix: methods from presentation by Tolmie

Fig.28.

aRt&D Matrix: methods from Wearable Turbulence presentations
Fig.29.

aRt&D Matrix: methods from workshop Media Knitting

Fig.30.

aRt&d Matrix: methods from ‘~worn’~

Fig.31.

Adjusted aRt&D Matrix overview
Fig.32.

aRt&D Matrix: reductive method

Fig.33.

aRt&D Matrix: DIY method

Fig.34.

aRt&D Matrix: processpatching method
Fig.35.

aRt&D Matrix final overview

Fig.36.

aRt&D Triangle

11



This thesis contains various illustrations of the case studies. I've patched
together impressions and overviews and in some occasions it was hard to
trace the original owners or makers of the visual material. It has been my

intention to fully credit everyone, however, if I have overlooked anybody’s

work or contribution I do sincerely apologise for this.

Collage 1.

Impressions of case study 'M.U.S.H.’ visuals by Montessius, Hellio

Collage 2.

aRt&D Triangle 'M.U.S.H.’

Collage 3.

Impressions of case study ‘whisper’, photos by Sprij, visual material by
'whisper’ team

Collage 4.

aRt&D Triangle ‘whisper’

Collage 5.

Impressions of case study ‘Kurort’, photos by Sprij, visual material by

'‘Kurort’ team

Collage 6.

aRt&D Triangle ‘Kurort’

Collage 7.

Impressions of case study Anarchives: Connection Machines, photos by
Sprij

Collage 8.

Impressions of case study Data Perception, photos by Sprij

Collage 9.

12



Impressions of case study Media Knitting
Collage 10.
aRt&D Triangle Media Knitting

Collage 11.

Impressions of case study ‘~worn~’, visual material by ‘~worn~’
participants
Collage 12.

aRt&D Triangle ‘~worn~’

13



Preface

i

During my professional career, my work has slowly changed from practising
media art towards an art and technology management practice via a
combined profession of media art, management and technical facilitation.
This slight detour provided me with the required knowledge for today’s
media, or electronic, art practice. A media art laboratory manager is a
mediator, someone who needs to be able to communicate with
collaborators and professional partners with very different backgrounds,
intentions, objectives and work methods. Although this can sometimes be a
tedious process, it is rewarding if one is able to establish enriching and
unforeseen connections. This paradigm in the interactive and electronic arts
offers opportunities to critique, develop and connect with other movements

and developments in society.

At first, this PhD research was considered as a practice-based research in
the most common way: one part would be the artwork and the other part
theory. This was problematic for me, since I felt that it would be ethically
incorrect to appropriate the artistic, technical and scientific work of others
and label this as my ‘artwork’. However, my daily practice consists of
working together with artists. Therefore, my study interprets ‘practice-
based research’ as a full theoretical research informed through my daily
practice. The positive outcome of this is this dissertation: a detailed study
where one can find connections to improve one’s practice. I offer this PhD
as a resource and possible future publication to share the experience of this

research with the scholarly and practical media art communities, in the
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hope that it may help to foster new methods in future team working

amongst artists, technicians and (computer) scientists.
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Chapter 1.
ARt&D; the processpatching context

... What distinguishes electronic art is, on the one hand, that it works
mainly with mechanical, electronic and digital technologies and
means of communication, and, on the other, that it is always made in
collaborations in which the contributions of scientists and technicians
(hard- and software engineers) are as great as those of the artists
who supply the ideas, concepts and in particular the motivations.
(Brouwer, Fauconnier, Mulder, Nigten)®

Electronic art Is positioned in both art and technology contexts. As such,
collaboration is a crucial aspect of today’s electronic art practice. Electronic
art patches together elements from the arts, engineering and computer
science environments. This investigation positions itself in the electronic art
laboratory and provides information about the research and development
process of the artists in the collaborative context. Evidently, it takes the full

research and development process into account.

Last century’s media technology and the arts show that there are several
examples for understanding artistic research as material exploration,
examples can be found in the fields of photography, film, kinetic art,
machine art, video, and, more recently, digital media. The art discourse
dealing with new forms of art stems mainly from theoretical disciplines,
which analyse the produced content, for example, media theory, cultural
studies and critical theory. The observed shift from product or object

towards process or experience as the outcome of interactive or mediated

16



artworks has led recently to new directions in the critical discourse (Quinz
et al).” To date, however, art discourse has paid little attention to reflect
upon the research and development process of technology-based art and
the artistic consequences of the collaborative aspects. The discourse
dealing with the research and development process or the making of
interdisciplinary art and technology practice is nearly absent in today’s
knowledge resources. This is a major problem for the contemporary artist
who plans to work with technology; in particular those who intend to
collaborate in the research and development process with other disciplines.
This absence of knowledge can be traced back to the 1960s when
technology was incorporated into the creation process of the artwork, which
introduced new alliances for the artists and re-orientation for the art
(Bijvoet)." This caused a gap between theory and practice, which has been
a major obstacle for the establishment and education of electronic art . The
critics and artists even used two different description reference sets: the
art critics characterised media art in this era as chance and random, while
the artists involved used terms borrowed from system theory to describe
media art. These terms were far removed from the terminology used in art
criticism and art history. Bijvoet repeats Walter Benjamin’s ' observation
that the established art sector in the beginning of the last century was
resistant to technology-driven innovation in the arts. Technologically
mediated art forms, such as photography or film, opened up new
worldviews in avant-garde that were opposed to established art
institutions. However, the effect of technology in today’s art practice

stretches beyond the art establishment as it includes engaged collaboration

among practitioners from various disciplines. In this respect, Guattari and
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Deleuze suggest that the artist is particularly well equipped to
conceptualise the necessary steps for this interdisciplinary work because,
unlike engineers, s/he is not tied to a particular program or plan for a
product, and can change the course of a project at any point if an
unexpected event or accident intrudes. I take Guattari and Deleuze’s vision
and investigate how this works in today’s interdisciplinary art practice, for
example, in relation to how the improvised artistic approach works in

interdisciplinary teams.

Today’s interdisciplinary collaborators create a zone between existing
disciplines; a conceptual space between existing knowledge domains. This
conceptual zone in between the disciplines is identified as a potential zone
for innovation in the arts. For this zone or space between the disciplines I
use the term transvergence as introduced by Marcos Novak.™ This space
serves as an ‘artistic interface’, providing space for cross-disciplinary
experiments.” Currently interdisciplinary projects often become a technical
challenge; the artists involved in these projects act as pioneers without
acknowledging their own professional expertise. One of the goals of this
research is to propose models for this collaboration in order to improve
collaboration in this emerging space between the domains. It is important
to state that the artistic motivation to engage with technology does not
necessarily require collaboration. The artists who dive deep into the
materials, the medium or matter themselves are also main catalysts for
innovation in the arts. This DIY attitude and explorative research differs
from single discipline oriented persons who look for collaborators to assist

them (Somerville and Rapport).” As a continuation of the research by
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Somerville and Rapport, my research unravels the differences between
multi- and interdisciplinary collaborations through the motivation,
objectives and background of the participants. Art history and art criticism
mostly focus on a homogeneous artistic profession, where the artist works
individually or with other artists. Recently the practice of art-making has
shifted from an individual or homogeneous art practice towards a team
practice with different backgrounds. This research focuses on the growing
interdisciplinary and multidisciplinary collaboration areas, where the
outspoken and analysed art methods form the basis for collaboration
among team members with different backgrounds. The relevance of
existing tools, concepts and knowledge from other disciplines are
investigated in relation to how they support the collaboration process. In
particular, anthropology, theatre and design practice bring forward
relevant concepts to balance the disciplinary boundaries. In particular the
boundary object” and third space concept (objects, materials, a
vocabulary, etc. that help participants with different backgrounds to build a
shared understanding) turn out to be relevant as enabling concepts for

those who work in the transvergence zone.

I investigate the artistic research and development methods applied to
different genres of electronic art through closer examination of several
recurring motivations and attitudes towards technology. Based on literature
and field studies, I identify a main category for multidisciplinary
collaboration, one for independent and multi-professional practice and one
category for interdisciplinary collaboration. All three categories comprise a

collection of related methods and approaches. The three main
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methodological categories are: the multidisciplinary problem solving or the
reductive method, the self sufficient or DIY method, and the
interdisciplinary connecting and re-contextualising approach or
Processpatching method. These are compared with methods from other
disciplines and the outcome is connected again with the existing theoretical

framework. This discourse is, just as electronic art itself, a patchwork of

concepts and theories from a variety of expert fields. This explains why my
research moves through time, technological disciplines and artistic
disciplines, where each area is investigated for its relevant discourse and
knowledge. The historical reference of this investigation goes back to the
techno-mediated art forms, starting with film, kinetic- and machine art as
precursors to contemporary digital art, and from there I move to the
audiovisual and multimedia branches. This research investigates the
missing facets in current art history about electronic art, which are crucial
for the research and development process and the making of electronic art

in interdisciplinary teams.

There are several useful resources from other eras in the arts that are used
as a reference. For example, the handbooks and educational material by
Walter Gropius and others are used as a reference to the Bauhaus®™
methodology. Theoretical studies on art and technology are used to
compare different attitudes or parallels in time. A key aspect of this
investigation into electronic art research and development methods is the
development of the medium itself, its social acceptance, and cuitural

embedding. While other related artistic or cultural practices provide useful
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ideas, my focus is on electronic art and its specific workflow with respect

to team working.

1.1. Motivation

As new technologies come into play, people are less and less
convinced of the importance of self-expression. Teamwork
succeeds private effort. '

(M. McLuhan) *?

Marshall McLuhan’s prediction stems from the late 1960s and was put into

practice during recent decades. This investigation illustrates that the

growing importance of heterogeneous teamwork demands a clear profile
and critical, analytical models for artistic contribution to flourish. This
research is motivated by the need for improving team work in an artistic
context. The required models demand novel approaches, as the resources
needed to build appropriate models of artistic collaborative practice
engaged with digital technologies do not exist in the fields of visual art

history and critical theory.

The urgency of this research is driven by the considerable gap in the
literature dealing with the motivation and expectations of collaboration from
an artistic point of view. This is illustrated on a daily basis in my role as
media-laboratory manager at the V2_ institute for the unstable media® in
Rotterdam (NL). In the VZ2_Lab, artists, engineers and scientists work
together on research and development of software and hardware for art and

technological projects. In 1998, I introduced the term aRt&D (research and
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development in art) to indicate the difference between existing and familiar
R&D (Research and Development) in industry and science laboratories. Art
research is distinguished from scientific and technological research by the
fact that it is itself a form of reflection and not a means of reflection and
theory formation (scientific research) nor problem solving (technological
research).”” In a general sense, most R&D methods in industry and applied
science focus on optimising measurable processes or product improvement,
and work with clearly outlined targets. However, in artistic research and
development, the evaluation criteria are less clearly defined and there are no
unique standard for measurement. In that sense, the aRt&D process
resembles some aspects of basic scientific research. While, different from
basic research, aRt&D delivers working prototypes,, processes or
experiences. The collaboration between computer science, engineering and
art thus represents a layer of diversity and new combinations, and is
therefore worthwhile exploring in addition to existing R&D. Artistic
exploration of new technologies fosters innovation in the arts, and art
concepts often impose demands of functionality that may lead to further
R&D. Artistic research and development, although informed by technological
and (computer) scientific R&D, has neither the technological or (computer)
scientific tradition nor its burdens and constraints. This, however, should not
be used as an excuse to mystify artistic research and development, as that
generates frustrations and unintended misunderstandings among
collaborators. In the arts, unlike other disciplines, clearly defined ways of
working are often perceived as a limiting factor for the artistic process, or
even endanger the traditionally glorified mysterious art making process. As

a provocation, I therefore have deliberately decided to refer to the artistic
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work approaches as ‘methods’; I intend to break with the old tradition and to
raise awareness of the importance of verbalising one’s principles of practice.
Note that I use the term ‘method’ according to its most common meaning: a
particular way of doing something. Unlike the used stricthess of methods
seen in other disciplines such as science, I use a wide interpretation of the
term ‘method’ that allows for multiple interpretations, and provides enough
freedom to support the artistic process and to liberate artists from the
sometimes limiting and vague romantic approach. This aim is motivated by
the need for artists to communicate their research and creation process, in
order to experience the benefit of a raised artist’s profile in interdisciplinary
collaborations. This research deals with the challenge in defining an artistic
method, without its limiting factors, to encourage dialogue among team
members and to provide a framework of reference. The provided artistic
methods are tools for support and evaluation of the artistic contribution in
the interdisciplinary or multidisciplinary work processes, and thus differ from

the evaluation process of the artwork itself.

1.2. Scope

This research is positioned in an interdisciplinary field where all
collaborators involved bring along potentially relevant reference material. I
limit the focus to software and hardware programming, computer science,
software, and hardware based electronic art because these particular areas

provide appropriate and accessible in-depth investigation opportunities.
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Note that there is no intention to ignore the established art field, nor the

historic roots of the relevant art practices discussed in this investigation.

This research focuses on the intrinsic value of electronic arts in
interdisciplinary collaboration. Most literature available on the topic focuses
on (partial) migration of the arts to academic or scientific environments. On
some occasions this might be the appropriate route, as reflected in the
observed ‘problem solving’ approach where experts are called in for their
domain-specific knowledge. In my vision, however, the intrinsic value of
electronic art research and development deserves more attention as it
often does not fit into existing traditional scientific or academic structures.
Stephen Wilson’s* studies show us that this often leads to artists who have
to behave like scientists in disguise. I build on Wilson’s ideas, and introduce
an additional model where artists are assimilated into the academic
environment. I investigate the different attitudes and the interrelated
implications for collaboration, which do not necessarily lead towards
integration. Well-orchestrated collisions among the collaborators and self-
supportive multitasking are also considered as interesting features for the
arts and academia. Intended collisions are often observed in the self-
sufficient approach or DIY method, which is associated with the engaged

artist or cultural activist.

This investigation takes the lead in proposing a practice-based theory for
electronic art research and development methods. I draw from artistic

material research approaches from the 21 century and the experiments of

artists in extending their practice and working in a mixed field combining
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art, engineering and/or computer science. I build the analyses of artistic
research approaches not only on references to artistic and cultural practice,
but also on references to engineering, design and science. Relevant
approaches in science and technology in the area of software and hardware
development and electronic arts are compared and investigated for their
suitability. In particular, the potential relevance for improving the
collaboration is taken into account. The research and development areas
bordering this investigation belong to a range of disciplines. These
bordering areas are especially relevant for the overarching electronic art
method: Processpatching. Processpatching reflects the intrinsic artistic
practice of connecting remote fields and re-contextualising techniques.
Several shared fields of interest amongst computer scientists and electronic
artists are identified, mostly in the areas of cognitive science, interface
design, human-machine interaction, wearable technology and visualisation
science. These shared interest fields offer space for different types of
research and development approaches, as they are not yet fully shaped.
These themes are common ground for shared experiments and knowledge
building among the involved disciplines. The key areas are highlighted and
analysed for their potential for mixed research in literature and case
studies. These fields have a strong emphasis on the interaction between
technology and the user or participant. The research themes require a
constant interplay between technology-oriented and user-oriented research
and development, which often requires different types of expertise. The
collaborator’s motivation to engage in interdisciplinary collaboration with

other disciplines in these specific research themes is in part brought
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forward by the limitations of current technology, which is an invitation for a

balanced collaboration.

The proposed artistic methods were compared and measured by the most
significant twenty-first century scientific or science studies dealing with
research and/or development methods. Most important references for this
inventory of science and science studies were provided by Thomas Kuhn®,
Karl Popper®, Paul Feyerabend®, Bruno Latour® and B.K. Ridley*. Among
the selected resources from art and cultural studies are C.P. Snow*®, Mika
Hannula, Juha Suoranta, Tere Vaden® and Peter Lunenfeld®. Stephan
Wilson®', From an art-science background, Peter Weibel provides the most
closely related theory, which takes the intrinsic value of the arts into
account with respect to explicit methods.*® Marga Bijvoet®, Christa
Sommerer and Laurent Mignonneau® provide some of the other scarce

resources on collaboration in art, science and technology.

1.3. Thesis and research questions

This research is built on the following thesis:

Today's electronic art practice, realised in an interdisciplinary and
multidisciplinary collaboration context, demands an upgrade of the
artist’s profile. The status of the artistic contribution will benefit from
newly defined intrinsic artistic research and development methods. A

reference framework is needed as a support tool for this upgrade and
this will also contribute to the discourse of art-making.
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This thesis leads to the following research questions:

What is/are the most sufficient and appropriate research and
development method(s) for artists working in art, technology and
computer science collaborations?

And related to this:

What are the most useful and appropriate methods and concepts
from other knowledge fields for collaboration among artists, engineers

and computer scientists?

The thesis above illustrates the unsettled position of the artists in multi-
and interdisciplinary collaboration teams. Artists are used to appropriating

and patching together knowledge, processes, materials and techniques
while often this practice is unfamiliar to their collaborators from other
disciplines. The thesis also illustrates the need for the artists to liberate
themselves, and manifest themselves more clearly in non-artistic contexts.
Boldly stated, art criticism and reflective media and cultural studies to date
do not provide information about the major, important aspects of making
(researching and developing) electronic art in collaborative interdisciplinary
teams. Because of this, we need to know IF and HOW artists work with
technology, which approach they follow and whether it matches methods
from other disciplines. The research questions of my investigation underline
the importance of explicit and thorough analyses of working methods. In
response to the above thesis, I argue that electronic artists, in order to be
liberated, first need to be equipped with knowledge and skills to reflect
upon their own methodology. From there, one is able to determine how

these methods are applied in practice. This research investigates which
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situations require specific methods and which methods are relevant for
each model. The two keys for successful interdisciplinary collaboration are
the premise of this investigation: firstly, the establishment and articulation
of one’s own methods; secondly, the need for knowledge about the other’s
practice and field of expertise. This investigation proposes a set of artistic
methods with sufficient space for the diversity of possible collaborators who
work in the shared zones between the disciplines. This set of methods is

built around the overarching, intrinsic artistic connecting and re-

contextualising approach or Processpatching method. And this includes two

frequently observed methods from other fields: the problem solving
approach or reductive method, the self-sufficient approach or the DIY

method,

1.4. Approach and methodology

This research is based on literature studies and several case studies. These

theoretical and practical components serve as material to study the work

processes and the outcomes of the collaborative process.

The investigation addresses fundamental questions about the ‘research and
development methods’ of the artists who are involved in interdisciplinary
collaboration in art, computer science and/or engineering. Based on
literature and the analysed case studies, the characteristics of artistic
research and development are defined. The art methods proposed in this

research include references from a broad field of formal methods and
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informal approaches (e.g. technology, media art, cybernetics, system
theory, design practice, visual arts, theatre and music). In addition to the
formal methods, I analyse the artistic research and development process of
a range of artistic practices without formal research and development
traditions. The literature about artistic research and development is
complemented by an analysis of the collaborator’s motivation, intentions
and the expectations towards collaboration with other disciplines. 1
investigate the subject through comparative literature studies from
different expert-fields. Stereotypes are categorised, compared and reality
checked via literature from the arts and case studies. In the case studies,
practice and reflections about this practice are intertwined. In addition to
the research and development of electronic art works, the involved artists
were encouraged to participate in dialogues and debates with
representatives of other disciplines. Thus the case studies vary from
debates and conferences to research and development of electronic art
projects. The outline of each of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>