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The central focus of this thesis is the use and experience of touch in artistic, multimodal and
computer-based environments. It presents how it feels to touch and be touched in such
environments. Further it gives an overview of the role of vibrotactile stimulation and corpo-
real interaction in interactive art, showing how touch can be used to construct meaningful
experiences.

Touch is approached through practice based. research in the arts. Specifically it
looks at how bodysuits can function as a two-way tactile display, conveying vibrotactile
feedback to the body and interfacing the human to the computer through touch. Haptic
stimuli in general and vibrotactile stimuli in particular, can have the effect of making the
virtual appear more real. A central contribution of the thesis is the explanation of how touch
can be content in itself and form so called haptic storytelling.

Theoretically touch is investigated through a phenomenological approach on how
the world of our experience is constituted for us. A phenomenology of touch allows us to
understand the interplay between subjective, felt embodiment and the psychophysically
contextualized work of art.

The novelty of this thesis lies in a combinations of the various theories on and about
touch, but particular in the application of this to works of art where touch appears as a
genuine artistic medium. This contributes to the definition of new practices of inquiry and
knowledge making.
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Abstract

The central focus of this thesis is the use and experience of touch in artistic,
multimodal and computer-based environments. The haptic experience of
touch is an area that has only received limited research-based interest. Touch
is too often seen as the effect, and not the cause of our everyday experiences.
The study aims to provide an improved knowledge of how touch functions
and how haptic storytelling can be used as an artistic medium.

This thesis is divided into seven parts. The introductory chapter presents
the structure of the study and the history leading up the formulation of
research questions and hypotheses. Further it contextualizes the research in a
broader context. The second chapter presents my bricolage of methodological
choices and puts them in relation to art, technology and aesthetics. Here the
thesis is presented as practice-based research focused on my artistic
experiment Erotogod. The third chapter investigates the foundations of touch
through a physiological and psychological approach. Chapter four presents an
alternative haptic history of Virtual Realities through the presentation and
discussion of several technological and artistic works that are computer-
based. In chapter five touch is approached from a theoretical point of view. It
develops a theory of touch based on phenomenology and shows how this
approach advances an embodied thinking. Chapter six presents practice-based
experiments of touch through the Erotogod installation. The last and seventh
part is the analysis and conclusion of my experiments.

The problems addressed concern how it feels to touch and be touched in
multimodal environments, or so called Virtual Realities. Firstly how haptic,
corporeal interaction influence the overall experience of a given interactive
human-to-computer system. Secondly it addresses the role of vibrotactile
stimulation within multimodal, computer-enabled environments. Another
problem addressed is examining the way touch can be used to construct
meaningful haptic content and experiences in the context of art.

The method of solving the problems has been developed through practice-
based research in the arts. The thesis examines and assesses the scope of the
research appropriate to art practice. This is done primarily through the
investigation and assessment of practical art experiments as a working
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method. Specifically the bodysuit of the practice-based experiment Erotogod
functions as a two-way tactile display, conveying vibrotactile feedback to the
body and interfacing the human to the computer through touch. Erotogod
portrays how touch appears in works of art, and how it affects the artworks.

Theoretically touch is investigated through a phenomenological approach
on the way the world of our experience is constituted for us. This
experimental approach centres on the phenomenon of perceptional
breakdown and how this reveals dimensions of touch. A phenomenology of
touch as it appears here, allows us to understand the interplay between
subjective, felt embodiment and the psychophysically-contextualized work of
art

The main results and applications of the study are firstly that haptic
technologies bridge the gap between the real (corporeal) and the virtual
(immaterial) world, supporting the assumption that the distinction between
the ‘virtual’ and the ‘real’ is not convincing in itself. Haptic stimuli in general
and vibrotactile stimuli in particular, can have the effect of making the virtual
appear more real. Another result is showing how haptic experiences add to
the user’s qualitative experience of a multimodal art installation.
Technologically the thesis shows how higher sensory resolution adds to the
sense of being immersed in a physically ‘real’ virtual world. Important for
future studies is the way my research indicates new possibilities of haptic
expressions that can form general expressions to be used in future forms of
haptic storytelling. Further the thesis presents a long-term documentation and
development of touch-based interactions.

New in this thesis and approach are the combinations of various theories
of touch, and in particular its application to works of art where touch appears
as a genuine artistic medium. It also contributes to the definition of new
practices of inquiry and knowledge-making.

Conclusions: This thesis contributes substantially to knowledge-
generation about the multimodality of touch within the art field. | hope that it
also opens up unexplored avenues of research - how we perceive and produce
art.

12



VIRTUAL TOUCH

Acknowledgements

This thesis is the result of long term support and inspiration from many
people. I am grateful to them all for their help, both direct and indirect, in
writing this thesis.

My artistic projects would never have become reality without the help,
suggestions and work of many supportive friends, colleagues and co-makers.
My biggest thanks here go to:

Knut Mork, the brilliant mind with whom | conceived and built sense:less,
SeC and Erotogod.

Karl Anders @ygard for his amazing (and ultra fast) abilities to both code and
clean up the code of others.

Trond Lossius and Ashjern Blokkum Flg for all their hard work on
composing and building the multi channel sound of Erotogod.

Lars Nilsson for co-working, coding and optimizing the math behind SeC.
Max Rheiner for developing the code for Erotogod’s ‘black’ controller box.
dd for giving Erotogod her body’s amazing sensuality.

Einar @verenget for all his hardcore phenomenological thinking and input on
Erotogod.

Siv Thorud for designing and sowing the Erotogod bodysuit.

Morten Sgby for great collaboration, help and advice.

I would like to thank the following persons without whom the writing of
this thesis would not have been possible:

Firstly I must thank Prof. Dr. Halina Dunin Woyseth who so passionately and
genuinely believes in and supports new and experimental ways of making
knowledge. Without her I could not have started this endeavour.

Birger Nymo and Telenor R&D for all the initial financial and intellectual
support.

Prof. Dr. Siegfried Zielinski who was my co-advisor in the initial
developments.

Dr. Matthias Kaiser who was my advisor for the first six years and so
patiently endured the numerous rewritings and diverging acts of thinking
during that time. His help was very important in forming the framework that
this final thesis is built upon.

13



VIRTUAL TOUCH

Dr. Mark Paterson, co-advisor during the final years. His help, comments,
critique and vast knowledge in the field of haptics has helped me lift and
sharpen my argumentation. He is a true powerhouse of haptics.

Prof. Dr. Birger Sevaldson took the job as my advisor for two years. His
experience with both research by design and in creating art proved decisive
for the turn towards Virtual Touch as the centre of my focus.

Bente Ytterstad, Ph.D. colleague through many years. Bente has not just the
best ‘energy’, she has also been a great support and given indispensible
critique at regular intervals over vast amounts of coffee and cigarettes.

Dr. Veronika Reichl for reading and commenting on several issues.

My official reader Ellen Marie Seethre-McGuirks for her patient reading and
helpful comments.

Manu Radhakrishnan for ‘washing’ and language-editing my text.

Jonny Aspen for his time and comments in the final stage of editing.

I wish to thank the Oslo School of Architecture for giving support,
encouragement and financing for the finalisation of the thesis. It has stood
behind me as the strong and rock solid institution it is.

Last, but not least, | owe the finishing of this thesis to the strong support,
hard critique and the countless indispensible contributions of Dr. Martina
Keitsch. She has been my advisor in the final stages of writing. | am mostly
impressed by her sharp mind and working capacity.

Stéle Stenslie, Oslo, June 2010.

14



VIRTUAL TOUCH

Preface: Confessions of a media artist

The focus of this thesis is on the experience of touch mediated through
technology. My research is positioned within the field and context of art.
Further, my artistic research is situated within the tradition of experimental
media art. Whereas the roots of experimentations with media and perception
go a long way back (Zielinski, 2006 and Grau, 2003), this is an emerging
field of research that in its digital form started in the 1960s and became a
cultural mass phenomenon with the personal computer.

In finding methods that are applicable and useful as knowledge-building
tools in the field of art, I recognize the strong qualitative approach of my
research. My findings are-based on my own experiences and projects.

The fact that my own work on touch is at the centre of this thesis implies
a lack of distance between the experience (subject) and the object (observed)
of inquiry. However, this topic is of personal interest for me, and in line with
the openness of my chosen way of doing artistic research | hope that the
knowledge developed through personal engagement outweighs the lack of
distance. I have firsthand experience with the topic that enables me to write,
reflect upon and represent cases of field work in a unique way. | have found
great inspiration in the method of confessional writing (Denzin and Lincoln,
2000:733). With this | practice writing in a first-person style where the author
tries his utmost to describe the circumstances and finding of his research in a
subjective manner. It is my intention as well as hope that the partially
subjective descriptions in this work will expose my own and personal
epistemological path of building new knowledge within the arts.

Parts of the text in this book have previously been published as articles in
the AHO’s Research magazine no. 5 (Stenslie, 2002), the CAIIA proceedings
(Stenslie, 2003), The Senses & Society magazine (Stenslie, 2009), for the
‘Touch Me’ festival in Zagreb 2008 (Stenslie, 2008)" and the Nordes
conference in 2009 (Stenslie, 2009). *

! http:/Awww.kontejner.org/haptic-hedonism-english accessed on March 27th 2010.
2 hitp://ocs.sfu.ca/nordes/index.php/nordes/2009/paper/view/203/154 accessed on March 27th 2010.
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1. BEING VIRTUALLY TOUCHED

1.1 INTRODUCTION
Your Body is Your Battleground. - Barbara Kruger

This thesis is a study of how physical touch is experienced in the context of
virtual, computer and media art based environments. The experience of touch
is investigated within artistic contexts and in combination with real,
measurable physical stimulations.

The key issue throughout the thesis is the question how does it feel to
touch and be touched in virtual realities? It is a seemingly innocent and
simple question, but it is not an easy one to answer. After all, what does it
mean to feel? How do feelings arise? How do we deal with them? How can
they be manipulated? What are the physical versus mental components of
feelings? How are they produced? Can they be duplicated? Stored? Recalled?
What ‘meanings’ can be formed using touch? How does touch affect
perception when it comes to art? Can touch possibly change the way we
produce and experience art? Is touch a genuine artistic medium?

These are some of the core issues of this thesis. | have come to ask these
questions through my work with and reflection on touching technologies
since 1992. Over time | have come to recognize that touch is no simple
matter, but a complex field of knowledge that often — as Kruger notes above -
turns the body into a battleground for various factors ranging from cultural
codes, moral and religious beliefs to the medical and practical ones involved
in our fundamental need to survive everyday life. Also, the body appears as a
temporal and fleeting structure that is hard to grasp. As Jean-Luc Nancy
formulates it; ‘Body is certitude shattered and blown to bits’ (2008:5).
Conceivably the body in general, and touch in particular, can therefore never
be fully understood. Nonetheless it presents an intriguing challenge to
grapple with this everyday structure and our ‘general medium for having a
world’ (Merleau-Ponty, 2003:169).
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Within the limits of a thesis it is not possible to thoroughly cover all the
topics raised here at the outset. To get a better view of the outcome and
relevance of this thesis, the following are the most important keypoints
framing this research:

. My artistic research is positioned within the field and context of art
in general, and experimental media art in particular.

. It investigates how virtual touch appears in works of art, and how it
affects the artwork.

»  Virtual touch (VT) stands for the experience of touch mediated
through electronic and digital technology.

»  The field of haptic technologies relates to the sense of touch in all its
forms (see section 1.6) and will be looked into with the intention of
seeing how touch can be used to construct meaningful haptic content
and experiences.

»  The thesis attempts to explore how a more precise vocabulary of
touch can serve haptic storytelling, that is create meaningful
experiences and expressions through the use of touch as an artistic
material.

Technically this research will look into how to apply and use physical touch
with and through digital technologies. These will also demonstrate how the
body’s perceptual apparatus can be influenced and even to some extent
controlled by neural stimulation. My primary point of interest in touch is skin
contact as direct physio-corporeal experience. But touch concerns much more
than the physical. It stands in relation to visual as well as indirect (non-
corporeal) ways of inducing the sensations of being touched.

Virtual touch specifically concerns how physical touch is perceived in the
context of virtual, computer and media art-based environments. Within this
field, experience is a matter of combining real, measurable physical
stimulation with the mental perception of it. In short, this is a matter of
psychophysical induction technologies (see section 3.3.6). Our experience is
a result of a complex chain of connected events. Its meaning is defined by
what Merleau-Ponty calls the intentional arc: ‘which projects around about
us our past, our future, our human setting, our physical, ideological and
moral situation’ (Merleau-Ponty, 2003:157).

It is no easy task to chart out the genealogy of touch, and it is not the
intention to do so within the limits of this thesis. Rather, its intention is to
provide a first cartography that map out specific parts of the use and
perception of touch.

The main epistemological aim of this research is to develop a conceptual
framework for understanding haptic stimuli and communication. My specific
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aim is to develop an approach to touch as a tool applicable to body-based
haptic systems and in particular through the use of bodysuits. These are
tactile displays (Pasquero, 2006:2) that convey artificial tactile feedback to
the body and — as in my works with two way bodysuits — transmit the human
touch back into the computer. Another aim is to develop a vocabulary of
touch that can be used to tell haptic stories across disciplines and artistic
expressions. This, however, is a long term goal that is beyond what is
practically possible in the context of this thesis. To prepare the ground, I will
endeavor to contribute to the establishment of an interdisciplinary discourse
on how touch affects multimodal, interactive media works by:

. Investigating how haptic stimuli influence the experience of
multimodal, computer-constructed environments.

. Identifying dimensions of haptic experience.

» Investigating haptic input and output that affects the experience of
interactivity.

. Investigating how human emotions and reactions can be measured in
relation to touch

. Understanding and model users’ emotional experiences.

To reach these goals, research activities are needed that analyze theoretical
and empirical studies of interactive and touch-based media art to see what
effects haptics has on the user experience. In my research | will:

. Examine and assess the scope of the research appropriate to art
practice.

. Investigate and assess practical art experiments as a working
method.

+  Development of experimental art practice.

. Examine interface development through practice.

»  Collect and assess output from the research projects.

One motivation to focus on media and art in this thesis is that their
amalgamation opens up new ways of exploration. Media art provides a field
open to experimentation. In the context of this thesis it has been a good
setting to experiment with, as well as experience direct physical sensations
through various interface designs. Through festivals like Ars Electronica and
international conferences like ISEA and SIGGRAPH, the media arts field has
an established tradition of exhibiting highly experimental projects (section
1.10).

As will be further discussed in chapter six, one of my contributions to the
field is the making of artistic and haptic frameworks that correlate mental
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excitations and apprehensions to the actual physical experience. Michael
Heim calls cyberspace a ‘metaphysical laboratory, a tool for examining our
very sense of reality’ (Heim, 1994:83). Is it also so that the physical body
ends where immaterial cyberspace begins? Haptic technologies add a
physical impression to the mainly visual experience of the three dimensional
virtual realities (VR). The visual and simulated reality can be felt outside the
monitor. Haptic stimulations provide a reality check for virtual worlds and
extend the physical world into a corporeal, and therefore physically realized
cyberspace. What you do inside VR can have effects in real, corporeal life -
and the other way around. As it can be experienced in my artistic projects,
haptic impressions in real life can bring life and reality into our psychological
perception of such ‘artificial’ VR worlds. Thereby haptic technologies bridge
what is commonly thought of as the gap between the real (corporeal) and the
virtual (immaterial) world, supporting the assumption that the distinction
between the ‘virtual’ and the ‘real’ is not convincing in itself.

This thesis is motivated by the open experimental approaches so often
encountered in media art. So far, there exists little and only fragmented
research on the use of touch in art and aesthetics. My artistic practice is
situated between the traditional fine arts and the experimental, computer-
based arts. This gives me an interesting point of departure for this research
through practice (Frayling, 1993; Hannula in Balkema & Slager, 2004).% In
line with this my artistic research is framed at the crossover between
traditional fine art and the new technological possibilities associated with
media art. My position as enquirer is in the context of visual arts. My formal
training and years of artistic practice is also rooted here. But the issues
pertaining to the body are not limited to aesthetics alone. It is therefore the
hope of this thesis that it might be relevant to research in related aesthetic
fields such as architecture and design.

1.2. STRUCTURE OF THE STUDY
In accordance with the research through practice approach, this study is
primarily built around my experience with constructing and using interactive
media-art installations.
The present chapter explains how this exploration of touch came about
and how it developed from open ended art works into a research project.
Chapter two displays the methodology behind the research. It also
comments on the challenge of how to do artistic research. Combining free
artistic expression with formal research could appear as a contradiction in
terms, but in practice it is more about finding out how new stories and
amalgamations can widen our epistemological horizon. The chapter looks for

3 Research through practice is derived from Fraylings "research through design’ concept (1993).
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the relation between art and research and investigates critically what kind of
knowledge artistic research generates.

Chapter three describes and discusses how touch functions as a complex,
interrelated chain of events involving physiology and psychology against a
phenomenological and cultural background.

Chapter four gives an overview of the media-art field with regard to the
history of research into touch and touching technologies. Further it describes
and discusses my earlier projects as both a chronological and historical
developmental process leading towards the Erotogod experiment, which is
investigated in detail in chapter six.

Chapter five presents a theoretical framework of how bodily experience
can be understood in the context of the interactive art experience. The
constructive contribution of phenomenology, which involves more than
simply describing relations between experience and processes, is thematized
here. Phenomenology understands intentionality as a form of being-in-the-
world, and recognizes the importance of embodied action for shaping
perception. This understanding of the body’s fundamental importance makes
the body highly relevant for analyzing existential media-art experiences.

Chapter six describes and analyzes in detail my main artistic experiment,
the Erotogod project from 2001 to 2003. As a method for analysis, 1 will
apply the findings from the preceding theory chapter as well as results from
participants’ observation and interviews in chapter seven. This chapter also
explains to some detail the technical setup and the possibility of developing a
haptic language to develop methods for haptic storytelling.

Chapter seven discusses results of the analyses and summarizes
reflections and outcomes. Particular weight is here set on the results of the
questionnaires and the interpretation/analysis of the users’ experience.

Chapter eight sums up my findings and conclusions and points towards
future work. Further it gives some recommendations in the areas of media art,
touch phenomenology and haptic experience.

1.3. OBSERVATIONS, RESEARCH QUESTIONS
AND HYPOTHESIS BUILDING

Within the framework of traditional scientific practice, a scientific hypothesis
is an objective statement about the natural world. A hypothesis is an
explanation for a phenomenon that can be tested in some way (Kaiser,
2000:66). It also indicates the direction for the research to proceed, and if
we’ve reached our aim. The outcome is independent of whether we accept it,
refute it or find it inconclusive. As | work from within the framework of
artistic practice, 1 come from a field that is more about creating and telling
narratives than explaining facts. I have spent much time reflecting on how |
can produce new, intersubjectively understandable knowledge with one foot
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rooted in art and the other in science. My experience indicates that this is
possible. However fictional and unrealistic a personal work of art might be, it
can — provided it is convincingly good - affect other’s perceptions of the
world. Thus works of art can possibly be of intersubjective value. When that
is the case, it can be both observed and described. In terms of artistic
research, we might even see a research methodology characterized by visual
elements and visual thinking (Gray, 2004:2). And, as Dourish posits, if
embodied interaction can replace the screen (Dourish, 2004:102 and Hauser,
2008:64) a future research methodology could be grounded in embodied
interaction. This is a possible scenario as well as a challenge posed by
emerging artistic research. From a theory of science point of view it is also
comparable with Kuhn’s view of how scientific revolutions are generated.

According to Kuhn’s notion of shifting paradigms (Kuhn, 1970 and
Skirbekk, 2001:433), scientific development does not emerge from the mere
collection and accumulation of facts or knowledge, but evolves from a set of
changing intellectual circumstances and possibilities. Also in the arts one
finds such developments through the telling of new ‘stories’. This means that
the arts have no fixed disciplinary narrative concerning their theories and
methods, but rather draw on various approaches in order to argue for their —
often self referential - development. Some researchers go through what Kuhn
termed ‘Gestalt-switch’; the change from believing in one paradigm to
accepting another. This switch is not necessarily ‘neutral” or ‘logical’
(Kaiser, 2000:102), but more often than not, according to Kuhn, new
paradigms are developed by young researchers. One of Kuhn’s aims was to
understand how the hard sciences function, but there is a definite inclination
in the arts to look for new trends and the better art (stories) in the young
avant-garde. In the words of Dudek, art cannot be significant unless it is new
(Runco, 1999:104).

As most artistic practice, hard science is also about creating, telling
stories and sharing them with an audience. The dramatic story of how James
Watson discovered the double helix and the structure of DNA can also be
seen as a story of how scientific practice at its core always will contain
deeply subjective issues and motivations (Kaiser, 2000:68).

One significant difference between the two fields is that within the field
of art the stories told are much more subjective than within science where the
criteria is to be objective in an intersubjective manner. However, one could
argue that this is only a qualitative difference, and, as the story of the
discovery of Watson and the double helix shows, not a categorical absolute.
The better story is perhaps the one that is more compelling, seductive, easy to
understand or simply memorable. Perhaps, as with Watson’s story, it includes
a hint of drama and subjective greed. A qualitative perspective on scientific
inquiry in combination with a broad-based inquiry into touch, has in this
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thesis led to the formulation of several open research questions. These have
in turn led to the formulation of both weak, that is suggestive and more easily
affirmed, as well as strong, that is asserting, hypothesis.

The understanding of qualitative science will be further treated in the
chapter two on methodology. In this thesis my observations of user
experience in my own projects made me realize that | had encountered
wicked questions (see also section 1.5.2). A wicked question is a problem
that is not discovered before the answer is found. Originally proposed by the
designer Horst Rittel (Rittel, 1973), wicked problems are usually problems
dependent on the social context where you don 't understand the problem
until you have developed a solution (Conklin, 2006:15).

The wickedness is in my cases —amongst others- represented through the
fact that users seemed more engaged and enthusiastic once they were inside
the haptic, full-body armor system design. Was this a response to form or
functionality? Was the positive reactions caused by the spectacular looks of
the installation? Did it seduce the audience into anticipating something so
different they had to try it? Had the system design touched a tacit,
unarticulated need in the users? Whatever the answers might be, my
installations’ design triggered a user behavior | had not before observed. It
therefore appeared to me that | had stumbled across a better functioning
system design and visual appearance than other and comparable immersive
installations. Thus, having a (haptic) answer before a problem, two
overarching research questions seemed appropriate to start with:

i: The general question: How does haptic, corporeal interaction influence
the overall experience of a given interactive human-to-computer system?
and correspondingly,

ii: The specific question: What is the role of vibrotactile stimulation
within multimodal, computer enabled environments?

The term multimodal environment is here referring to installations that use
combinations of multiple sensory impressions. Examples are various
combinations of sound, still- and moving images, touch, heat, smell, wind
and others. Audio-visual (AV) combinations are multimodal, but so
commonplace that the multimodal environments of interest here lies in other
combinations like sound and touch, image and touch or expanded multimodal
combinations of, for example, sound, image and touch. It is this latter
combination that this thesis will focus on.

The research question above is asking how the framing of the body -
within the borders of technologically driven environments - affects the user
experience. This is a question of both perception and haptic mediation related
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to the formation of the interface, where the body is included as a part of a
technological interface. How this affects experiences is a pressing issue in
daily life considering the increasing use of wearable, interactive everyday
technologies such as mobile phones, non-local media and technologies as
wireless networks (Aarts, 2003:158). While, for example, location-based
services for mobile applications make individually-oriented and embodied
experiences more important, the opposite happens to former desktop-based
applications and computing. They are gradually becoming less relevant with
respect to the affect technology has on people’s everyday life in Western
society.

1.4. FOUR OBSERVATIONS, RESEARCH
QUESTIONS, HYPOTHESIS, AIMS AND
OBJECTIVES

At the outset of my research the following four research questions were
developed, starting firstly with some observations, secondly the formulation
of a research question and thirdly the formulation of a hypothesis.

1.4.1.  On perceptual symbiosis

One observation was that when users are immersed in haptic and corporeally
manipulative installations they appear as one out of many elements in a larger
context. They seem to lose themselves in immersion. Such an experience of
almost complete sensory immersion is similar to Husserl’s concept of
Lifeworld as the entire worldly background and starting point for human
experience and reflection (section 5.4.2). Husserl’s notion of the Lifeworld
and Merleau-Ponty’s intentional arc (section 4.1) both function as holistic
key concepts by summing up all (human) multidimensional experience. The
users’ articulations and seemingly more intensive experiences within haptic-
based installations can be read as an expression of this.

The first research question follows out of this: Do haptic stimuli
contribute significantly to the sense of immersion? If they do, what new
qualities does the tactile stimulation in interactive environments represent?

The first hypothesis is that users of interactive media installations will
have an enhanced sense of presence, immersion and of ‘being there’ if they
are exposed to a tactile/haptic interface responding directly to and on the
body. Precedents for this are e.g. Brenda Laurel who comments: ‘Given a
multisensory environment that is good enough, people engage in projective
construction that is wildly elaborate and creative’ (Laurel, 1993:208).

My aim to test this hypothesis is through participatory observation and
visual analysis of the users of my projects

My objective with this is to develop an understanding of cross-modal
combinations based on touch.

24



VIRTUAL TOUCH

1.4.2. On sensory resolution

A second observation was that users of interactive and multisensory media
installations involving the body as a part of the interface appear to be more
perceptually ‘puzzled’ than in mere audio-visual installations.

This leads to the second research question: Is there a close, quantitative
connection between the number of sensory channels, their resolution and the
influence on perceptual experience?

Following this, the second hypothesis is: The higher the resolution of the
tactile/haptic interface in a given interactive experience, the more immersive
and ‘real’ the tactile fidelity will be perceived. Haptic fidelity as the
sophistication of sensations (Paterson, 2007:12) will be discussed in relation
to development of higher sensory resolution in bodysuits in chapter six.

My aim is to test this hypothesis through constructing various haptic
bodyinterfaces with varying degrees of tactile resolution.

My objective with this is to develop better bodysuit designs.

1.4.3.  On the real virtual sensation

A third observation, during my sense:less and Solve et Coagula installations
(chapter four), was that some users of the multisensory installations
expressed perceptual sensations of physical phenomena that were not really
there, like movement and being pushed and pulled.

This leads to research question three: How is our perception modeled,
shaped or even manipulated by interactive and tactile interfaces? What can
this phenomenological experimentation teach us about the psychology of
perception?

Following this, the third and weak hypothesis is: Through certain
conjunctions of sensory channels of a given multisensory interactive
installation —like sound with image with touch- the distinction between
virtual and real is blurred. The e-skin project of J. Scott supports this in
showing how tactile and sound perception can support visual forms of
interaction for visually impaired (Section 6.2.2. and Hauser, 2008:69).

My aim is to test this hypothesis through the construction of a multimodal
interactive installation (the Erotogod project) and see if and how user
experiences change with varying degrees of sensory experience. | will also
look into cross modal perceptions such as ‘seeing the feeling’.

My objective with this is practically to develop improved ways of telling
haptic stories through better combinations of multimodal stimuli.
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1.4.4.  On the possibility of haptic expressions

The fourth observation was that certain patterns and events in the bodysuit
seem to trigger similar reactions and perceptions for different users. These
common reactions indicate an intersubjective experiential haptic vocabulary.

This leads to the fourth research question: How can a haptic vocabulary
composed of general expressions like Braille and Tadoma (section 3.2) be
formulated?

Lastly, following my artistic work on haptic expressions is the fourth
hypothesis: The haptic expressions that | have developed and utilized can be
transferred to other contexts to trigger similar experience of haptic sensations.

My aim is to test this hypothesis through development of a general
technique that can be used in other contexts and projects.

My objective with this is to practically develop an adequate haptic
vocabulary and to better understand the phenomenological dimension of
touch.

1.5. RESEARCH AIMS, OBJECTIVES AND GOALS
In general the research aim and objective of this thesis is mapping the
problems and questions of haptic expressions and technologies. With this
multifaceted goal at hand, another concrete objective of this research work is
to describe and demonstrate how touching and being touched is affecting our
experience and feelings inside media-based worlds.

The driving scientific interest of this thesis is to establish:

- Atechnical understanding of what a haptic language can be and how
to develop that into effective ways for haptic storytelling. In my own projects
I have continuously developed new approaches and new touch patterns in
more than five body-based haptic projects (cyberSM, Inter_skin, SeC,
Erotogod and Inter_skin Il). These projects represent a (tacit) knowledge that
possibly can be formalized in order to share it with others. The purpose of
such sharing is to generate a higher awareness about the possibilities of
haptics as well as to contribute to a qualified discussion about it.

- Atheoretical framework for the understanding of the haptic
language. Just as computer code is a language to build new meanings with (as
computer programs, graphical user interfaces etc.), an understanding of why
and how haptics function will be useful not just for gaining better knowledge
of the field, but also developing new applications.

- Anemancipatory and focused use of the results of the thesis. It can
be argued that all art is political in the sense that it makes a case of what is
valuable or not (Holt, 2001). Examples are found in the Fluxus, Situationists,
Futurists movement and others. One motivation is to explore the relation
between the experimental media artist and the political conditions that
influence our technological choices. Art matters, and it is one of my aims to
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show that and discuss how artistic experimentation is important both for
science, the development of technology as well as our culture.

1.5.1.  Approaching touch through art

How does one scientifically approach the experience of touch in art? How
does one empirically watch, observe and prove findings? To do so a
consistent and methodological approach is needed. Within the arts a rigid
system of thinking is often seen as going against creative activities. As
chapter two explains, such ways of thinking are often seen as too narrow
minded. In this thesis scientific methods are tools to think and work with.
They are about putting thinking into system. They also describe how results
are found, and how it is possible to recreate them. Through the artistic
research presented here, it is my intention to demonstrate how artistic
methods can function as navigational instruments that guide us to new
knowledge. In addition to the development and adaption of a bricolaged and
partly autoethnographic methodology (section 2.5.1) I use a range of data for
my analysis. These include observation of others, evaluation of video
recordings, questionnaires and self observation. The specific methods and
context of my research will be further discussed in chapter two.

This thesis is written in the context of art and artistic workspace. It is both
because it is my field of training and because art - and media art in particular
- is an open and experimental environment. In the tradition of the Avantgarde
(Julius, 2002:200), almost any approach and strange idea can be worked on
and developed. As an artist and professor for many years | root my personal
and professional interest within this domain of creative culture. My writings
are inspired by this field of creative endeavours and founded on my artistic
work with media and technology since the early nineties. The experiential
work of art has always been at the centre of my practice-based building of
knowledge. The reasons for this are many, but perhaps primarily because of
the intrinsic self-referentiality in the arts. Artworks tend to refer to
themselves in their construction of what appears as an inner, self-referential
process. Relational art can be read as an example of that (Bourriaud, 2002).
As Luhmann points out, as a social phenomenon art is self-referential
(Luhmann, 2000:176 and Tymieniecka, 2004:126). There is no right or
wrong art (Hauser, Northkoth, 1982:225). Art is not ‘true’ or ‘untrue’ like a
scientific theory. It is judged ‘better’ or ‘worse’ depending on the social
context, presentation and perception of it. Examples of the openness of the
experimental art scene are found from the classical Avantgarde of the Futurist
movement to media artists like Naoka Tosa’s ‘Neuro Baby’ project on
artificial intelligence, which built a computer-generated character that
emotionally understood and reacted to visitors (Tosa et al., 1995; Sommerer
and Mignonneau, 2004; Wilson, 2002:794). Unexpected and new approaches
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to problems of artistic nature can have the advantage of letting strange ideas
be realized.

Within the framework of art, knowledge becomes a transitory
phenomenon. It is an interesting disturbance on a ‘plane of immanence’ and
is found in the transitions between different states of mind and perceptions
(Deleuze, 1994).* As an artist trained in Norway in the 1980s and 1990s |
was taught to intuitively sense how an artwork impresses my senses and
perceptions whenever | am confronted with it. According to this romantic
approach (Fenner, 2008) art should have a direct access to the senses and
emotions.

In this way — as | learnt it - art was a straight way into direct, corporeal
impressions. Its knowledge was to be-based on ‘intuition’ and physical
immediacy. This understanding of knowledge is tacit, or silent (Polyani,
1967; Schon, 1983). It is expressed corporeally, not verbally. The advantage
of such ‘silent” concepts is that they escape what Feyerabend calls the
tyranny of other concepts like ‘truth’, ‘reality’, or ‘objectivity’ (Feyerabend,
Killing Time:179 and Hannula, 2005:39). Yet, no matter how much one tries,
such an approach still represents a conceptualization of knowledge.

Over time, | have come to appreciate that conceptual manifestations of
actual experiences could make my work stronger. The practice-based artwork
that this thesis is built upon, Erotogod, is the starting point for such a
development. Over the years all my works with haptic stimulation and haptic
technologies seem to follow a red line. Even though my artistic work has
never before had a systematic presentation, it has long since become a
systematic practice. Combining an artistic, informal approach to practice-
based research with the formal research work (here represented through this
thesis), is intended to make my practice more thorough.

Art as a field for the production of information and knowledge has been
the underdog compared to scientific method and the truth produced in science
(Hannula, 2005:34). One aim of this thesis is to illustrate that artistic
knowledge in no way needs to be inferior to, but rather supplements and
expands the way we construct, understand and utilize scientific knowledge.
As with the development of new technologies, radical changes like the first
Apple computer often come from the outside and outsiders. The next section
will therefore focus on one of the fundamental problems to art and design.

* Deleuze envisioned the world as a ‘plane of immanence’ (Deleuze, 1994:35). Here phenomena such as
knowledge and concepts appear as disturbances along the surface of that plane. Strictly speaking we live in the
*flatland’ of this plane. Meaning resides in disruptions and disjunctions rather than in a flow of continuity that
are naturally pleasing and assuring to us. While for Deleuze this is generally valid, for me this is especially
valid for knowledge within the framework of art.
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1.5.2.  Wicked problems in art and design

The computer plays a central role in the media arts. Both as a tool and a
concept it enables new forms of thinking and creativity (Sevaldson, 2005 and
Rosenberg, 2004). Even if it is not at the core of this research there are
several interesting moments in the history of computing and creativity that
are relevant for the development of my approach to virtual touch. My work
on touch was inspired by the thinking | encountered in the computing world
at the time between 1991 and 1992. The historical and technological
conditions proved to become important for how my artistic work developed
towards new media and haptics. ‘New media’ is a term covering a wide range
of definitions, both as devices, practices and social arrangements (Lievrouw
and Livingstone, 2002). Here the term is understood within the developments
of digital technologies where the most central device is the computer.

The computer is a device that has changed its fundamental properties
radically since it was invented (Dourish, 2001:25). Many of the ideas that
influenced the development of computing came from people and projects on
the outside. The history of the Apple computer is an example of that (Allan,
2001:10/1). The first personal computer for the mass consumer was literally
built in the living room of Steve Jobs’ parents in the 1970s. Creative ideas
like the early Apple or many artistic ones rarely find support in the
instrumentally-oriented business sector. During the first years of Apple it was
largely ignored because the business focused on large mainframe computing.
Another example is ‘Myst’, the interactive quest game that came 1993 and
revolutionized both computer games and increased the worldwide sales of
CD-ROMs (Jenkins, 2002:487). It was also a living room- and self made
project by the brothers Rand and Robyn Miller, but it hit an unexpected nerve
in the market, something others had not done or thought of before.

The Apple project described above illustrates also an example of a
‘wicked problem’, where few of the many in the computing industry at that
time realized the large, partly unspoken, unformulated interest in computing
personally and at home. When Apple worked out the solution of a fairly
cheap and open personal computer, the social problem - in this case a need
and huge interest in individual ownership and working with computers - was
stumbled upon. Other known wicked problems include economic,
environmental, design and software development and even political issues.
Wicked problems are of dynamic and often social nature. They rarely have
one, simple and easy solution. There may exist many alternatives to solve
wicked problems. Some are better, some are worse, but none need to be right
or wrong (Rittel, 1973).

My work with haptic art projects started out as a wicked problem. My
first experiences with haptic technologies showed how they fascinate and
intrigue people. Seeing, thinking, acting and feeling through media art can
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appear as magic and magically real. For example sensations of presence
despite distance trigger our fantasy and interest: | feel someone, how can |
feel them? Who are they, what are they doing? Questions like these were
expressed by many of the participants in my early telecommunicative
projects cyberSM and its follow up project Inter_Skin (section 4.8.4). During
the cyberSM performance and demonstration of the tele-tactile
communication system in Espace Kronenburg in Paris in 1993, the two user
system was also presented locally. In a memorable event, one participant
placed in a separate cabinet on a different floor literally jumped out of the
bodysuit to run to the large auditorium to see the other participant he had
been telehaptically communicated with. He had to see the other person. He
also had to physically confirm the reality of the physical stimulation. This
one example demonstrates how touch adds to the experience of telepresence
and makes it potentially richer. In Paris, it had an overwhelming aesthetic
effect, in the Aristotelian notion of aesthesis as our sense faculty (Paterson,
2007:19). The experience of touch seemed to affect the users intimately,
resulting in directly affected bodies. This affectus is something that pushes or
moves a body without the user necessarily knowing why. Affect and touch
will be further discussed in section 3.3.

Without really knowing why or what, | had built something with
cyberSM that people liked and triggered their interest. That indicates the
‘wickedness’ of the project: I had come up with a (artistic) ‘solution’ before I
had a (formal) problem.

The rather new area of haptic technologies represent an experimental field
where artistic experiments freely can explore how users can both touch and
be touched inside a virtual space. This is an example of research through
practice (see chapter two and four). Here the potential of technologies and a
corresponding new practice is developed through experimental application of
new technologies into prototypical (art) projects. As Birger Sevaldson
observe on the affect of digital technology on design processes, new
technologies can inspire designers — and artists alike - to ‘develop richer and
more varied approaches where traditional ways of working are part of the
whole’ (Sevaldson, 2005:10). This is consistent also with Feyerabend’s view
of the importance of free experimentation and creativity in the progress of
scientific thinking (Feyerabend, 1975). Without experimentation and
diverging from the familiar, nothing new is ever born (Hannula, 2005:112).
One of the differences between scientific and artistic research through
practice is that in the science the results usually feed back in two directions:
i) a redevelopment of practice into more applied research and methods, and
ii) a development of new technologies. In the latter, artistic research
contributes to developing new technologies through accepting — at least
instrumentally speaking - ‘failures’. In art, especially if we see art as a social
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system, making the better mistakes can be, artistically speaking, better than
making no mistake at all. Artistic research is about daring ‘to open the
window, to jump out of it, enjoying the flight, views and landing’ (Hannula,
2005). This represents an active stance towards knowledge and knowledge
building which is interesting to opening up the field.

Haptic technologies add a sensory dimension to current VR systems that
are mainly based on audio-visual output. By adding touch to such immersive
realities, an expanded multisensory space emerges. Multisensory stimulation
implies that more than two sensory channels are at use. Tactile technologies
are those that produce a sensation of touch or being perceived by touch. A
challenge for the future is what kind of wicked questions will come up as we
increasingly find ourselves interacting embodied with and in the Lifeworld.
As Paul Dourish tells, embodied phenomena are those we encounter directly
rather than abstractly (Dourish, 2001).

1.6. TERMINOLOGY AND GLOSSARY OF TOUCH
This thesis is aimed towards understanding the experience of touch in the
context of art. The use of concepts and keywords in the relatively new fields
of research related to media art is often confusing and the terminology is
often non-consistent. It is therefore helpful to organize the use of the different
and vague concepts.

One common confusion encountered in the discussion of touch is the
mixing up of what is haptic and what is tactile. The tactile dimension
produces a specific sensation of touch or being perceived by touch. This is
often used synonymously with haptic, which is the more general terms
referring to what relates to or proceeds from the sense of touch. Haptic stems
from the Greek ag# (Haphe), meaning pertaining to the sense of touch
(Redondo, 2009:30), or possibly from the Greek word drrecfou haptesthai
meaning ‘contact’ or ‘touch’ (Kurfess, 2004:23.1.2) The two terms can be
distinguished from each other in the following manner (Mark Paterson,
2007:1X): Haptic relates to the sense of touch in all its forms, including
proprioception, vestibular and kinaesthesia. The tactile can be described as
pertaining to the cutaneous sense involving the receptors embedded in the
skin (Lin & Otaduy, 2008:2), and more specifically the sensation of
mechanic/physical pressure rather than the temperature or pain. Both the
haptic as well as the more specific tactile sensory modality is an active sense
often used to explore our environment. Within this active sense, the tactile
and cutaneous system is ‘passive’, receiving stimuli, whereas the kinaesthetic
system is ‘active’ and related to movement as perceived by receptors located
in muscles, tendons and joints. Overall the tactile experience is a specific
instance of a general haptic experience. A haptic experience could involve a
tactile dimension, but not necessarily.
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As initially stated the tactile (haptic) sensory modality is an active sense
commonly used to explore our environment. This will be further discussed on
haptic vocabulary, - language and - storytelling in chapter four and six.
Tactile interfaces are all the physical sensors (measure input/touch) and
effectors (impress output/touch) that provide us with a sense of touch at the
skin level. Haptics is the technology that connects humans to a computerized
system via the senses of touch by applying forces, vibrations and/or motions
to the user. The haptic vocabulary is here a set of haptic expressions that
enable the design of particular experiences made of touch.

Haptics allows us to feel and manipulate virtual objects and make digital
objects sensual (Hawk, 2008:212). Examples of such projects are Osmose by
Char Davis (Paterson, 2007, Grau, 2003:193), which enabled the users to
access a virtual world by breath activated interfaces (Wilson, 2002:188) and
BodyMaps by Thecla Schiphorst (section 4.7.4) where the users activate a
projection of a woman onto a table by touching the table itself. My own
works (cyberSM and Erotogod) expand on such touch derivative projects by
actively and deliberately projecting touch back upon the body of the
participants. For me, the user sensations of touch are integral part of the
artistic material and project. How and why will be elaborated on throughout
the thesis.

From my perspective, new multimodal and corporeal approaches to the
media-made spaces of experience open up for new interplay of the senses.
According to McLuhan this forms thinking and communication (Meyrowitz,
1986:19). This in turn facilitates social and cultural changes, which already
can be seen. We tend to disregard that haptic technologies have become a
part of many people’s lives. For example all mobile phones now come with
vibration mode. Even if turning off the ring tone you can still feel when
someone is calling. In gaming all major game consoles have vibration
feedback. So you can feel when your car crash or, as with the Nintendo Wii
video game console, you can feel it when you hit the golf ball with your
virtual blow. Such vibrotactile haptic stimuli and feedback can contribute to a
heightened sense of experience and control. And they are only the beginning
of what can be called haptic realities (HR) where the boundaries between the
virtual and corporeal are blurred.

A central terminology used throughout the thesis is Virtual Reality (VR).
VR is an oxymoron (Ihde, 2002:xiv), but is of many reasons central to my
thinking around haptics. One is that VR is so fundamental for the
development of computer mediated environments, another that the VR hype
of the 1990s put a sharp focus on the virtual representation and ‘immaterial’
experience of the body (Ryan, 2001:322). The notion that something is
immaterial because it is electronically experienced is a superficial trick of
perception. Throughout the thesis it will be clearer why VR is not immaterial,
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and why it cannot be so. Now new technologies lean toward including
physical expressions and personal communication that affect the user’s real
body - for haptic stimuli are for real. You cannot shut your eyes against it.

Touching technologies affect your body directly and in ways that are

unmistakably intimate for the user. The senses of touch are multiple, complex

and intertwining (Patterson, 2007:6) from the proximate and cutaneous skin
contact to the remote, distanced perception of touch on inputs of sight and
sound. This thesis will discuss this further and show how to negotiate

‘virtual’ intimacy, explain how it can be done and experienced.

The following is the beginning of a glossary of touch in alphabetical
order. It attempts to clarify how the various central concepts are used in this

thesis (based on Mark Paterson, 2007:ix):

. Cutaneous: pertaining to the skin itself or the skin as a sense organ.

Includes sensation of pressure, vibration, temperature and pain.

»  Epidermis: outermost layer of the skin.

«  Ergonomics is the study of the physical characteristics of
interaction. My work with tactile stimulation implies that
ergonomics is an important issue for how users can feel and
interfaces can be felt.

. Haptic: relating to the sense of touch in all its forms. Also used to

describe active touch (Grunwald, 2008:33 and :251).

. Haptic language — a set of touches that produce some form of

meaning.

. Haptics refers as well to the sense of touch® , but is also used to

refer to fields relating to the haptic domain. This can be the study of
touching behavior in humans, but also related to engineering and the

making of tools that enable haptic stimulation, expression and

sensation.®

. Kinaesthesia: the sensation of movement of body and limbs.
Relating to sensations originating in muscles, tendons and joints.

. Multisensory stimuli is the combination of two or preferably more

than three sensory channels. One example is combining sound,

vision and touch.

«  Proprioception: perception of the position, state and movement of

the body and limbs in space. It includes cutaneous, kinaesthetic and

vestibular sensations. It is a specific sense and distinct from for
example kinaesthesia, but sometimes confused with it (Haans,

2006:27).

° http:/en.wikipedia.org/wiki/Haptics accessed on March 27th 2010.

© See International Society for Haptics, http:/Awww.isfh.org/haptics.html, accessed on March 27th 2010.
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e Sensory resolution is about to which degree an object can be sensed
as that specific physical object through touch.

+  Somatic: the term somatic refers to the body, as distinct from some
other entities, such as the mind. The word comes from the Greek
word Topatiog (Somatikds), meaning ‘of the body’.

«  Somatosensory system is the biology of sensory receptors.

e Tactile: pertaining to the cutaneous sense, but more specifically the
sensation of pressure (from mechanoreceptors) rather than the
temperature (thermoceptors) or pain (nociceptors). Also used to
describe passive touch, i.e. touch perceived without any muscular
effort (Grunwald, 2008:251 and :321).

«  Tactile interfaces are all the physical sensors/effectors that provide
us with a sense of touch at the skin level. Often used synonymously
with haptic interfaces.

«  Vestibular: pertaining to the perception of balance, head position,
acceleration and deceleration. Information obtained from semi-
circular canals to the inner ear.

1.7. PERSONAL BACKGROUND AND
MOTIVATION

This thesis is built upon my experience with designing and building haptic
installations and interfaces since 1989. In particular my works on bodysuits
starting in 1992 have been used to create interactive, multisensory art
installations. The starting point for my interest in intimate corporeal
experiences, however, was in architecture.

Figure 1-1 Three different large scale structures built by Leca concrete blocks, 1990.

From 1990 to 1991 I built a series of large scale, physical building complexes
in concrete. These were built as artistic installations and measured up to 30
meters in length and 3 meters in height. The constructions were formed as
labyrinths composed by sequential corridors and spaces with no real purpose
or function. The walls were of a homogenous texture and so tall that no

" http:/en.wiktionary.org/wiki/somatic accessed on March 27th 2010.

34


http://en.wiktionary.org/wiki/somatic

VIRTUAL TOUCH

external point of reference for navigation was visible. Through these
experiments and inside these structures | noticed that my perception changed.
The structures had a haptic effect on me. I did not need to touch the structures
to feel different. They share presence through the larger-than-human scale of
the constructions, their lighting, my placement before the monotonous
surfaces and inside narrow corridors of the structures affected my sensual
impressions. In particular | experienced disorientation. In some cases it was
so strong that | had physical reactions on the verge to nausea. These strong
personal experiences have inspired me to take account of autoethnography as
one of my methodologies for studying touch (chapter two).

Around the same time as | built these structures I personally experienced
how our vision is influenced by the brain. During a scuba dive to
approximately ten meters depth in water filled with mud, the light was
refracted in a manner so that it appeared to come from nowhere and
everywhere. What one then sees is a monotonous field of vision with no
contrasts, depth, edges or objects. Under such zero-contrast conditions where
the eyes have no object to focus on (Driggers, 2003:494) the visual percept
rapidly fades and may even disappear. Such phenomena are known through
research on fixational eye movement. | started to experience a vertigo like
feeling and hallucinations appeared as my faculty of seeing started to produce
its own visual material like dots and colours. This and similar hallucinatory
phenomena are known to divers (Rossier, 2001), and the trick to avoid such
loss of vision is simply to put the hand in front of one’s goggles. With
something to see, sight immediately returns. That lack of visual reference can
lead to disorientation and vertigo is also known to pilots, which is why they
must rely on instruments - even if they think they know where they are.
Similar sensory illusions caused by deprivation in darkrooms has been
observed and documented by Jack Vernon (1960). Sensory deprivation is
also a technique to influence perception. Used over short time as in flotation
tanks, it can be deeply relaxing and even promote learning (Coon and
Mitterer, 2008:198). However, if experienced for longer periods it can
function as torture. The infamous images of prisoners at Guantanamo bay®
show them blinded with masks, hands tied and unable to touch anything due
to gloves, their hearing disabled through earphones. Over their nose and
mouth they wear a mask that probably filters out smell as perceptual clue.
Such blocking from environmental input signals is an effective method to
make the body produce its own input. Research has shown how people then
experience strangely distorted perceptions, stressful and disorienting
situations (ibid, p. 198).

8 Link to image: http://www.dailymail.co.uk/news/article-513975/Democracy-trial-Guantanamo-Bay.html
accessed on March 27th 2010.
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Such and similar perceptual experiences became both an inspiration to as
well as a result of my early artistic work. | wanted art to be able to produce a
similar and complete perceptual immersion. My goal became to make art that
leaves a physical impression. Artists with similar focus and perception
manipulative techniques — even if not always outspoken - are Anish Kapoor
and James Turrell. In Kapoor’s sculpture Marsyas, shown 2002 in the
Turbine hall at Tate gallery, London, he creates such a massive and
homogeneous sculpture that the perceptual experience is that the work
completely permeates physical and psychological space (Jodidio, 2004:352).

An example of how visual perceptions are haptically perceived is
experienced in James Turrell’s work Perceptual Cells (Kossolapow, Scoble,
Waller, 2006:301). In this series of one-user chambers, the visitor — looking
into a sphere reflecting light without contrasts - can immerse him/herself
completely in light. The frequencies, colours and intensities of the light can
all be controlled by the viewer.

Figure 1-2 James Turrell, «Perceptual Cell», 1991, Photography | Photograph: Michael Herling / Aline Gwose
| © James Turrell, From http://www.medienkunstnetz.de/works/perceptual-cell/

His intention was to demonstrate how one’s perception is changing due to
altered light conditions. Changes in light not only influence the visual senses,
but also what and how we feel with our bodies. I experienced these boxes
myself in Diisseldorf in 1992.° To me his cells confirmed my diving
experience that moods and spatial impressions are affected, and possibly
radically, by monotonous and immersive sensory experiences. This happens

9 James Turrell‘s exhibition Perceptual Cells in Diisseldorf: Kunstverein fir die Rheinlande und Westfalen,
1992.
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even if other external parameters and conditions remains the same - like
temperature and space.

From 1992 | continued my work with perception-manipulative structures
at The Academy of Media Arts in Cologne, Germany. Here | ported my
architectural ideas of monotonous constructions into 3D, computer-based
animations of various architectural structures. One reason why | wanted to
build computer-based structures was to build super-sized structures bigger
than | could ever possibly construct in real life. The aim with the 3D
simulations was to study their perceptual effect to see if they would be
physically more imposing and profound.

These computer graphic (CG)-based structures could only be experienced
as video. They were made so as to simulate the perspective and point of view
of a human sized user. Even if projected on large screens they lacked the
physical effect of my previous real life structures. If these visual expressions
of space and movement were built to give an illusion of grand scale, why did
they not impress me? Projections and screen-based imagery had in the early
1990s a maximum resolution of 720 x 540 pixels. This is too little to compete
with the visual depth, complexity and impression of a real-life structure
encompassing your body. Our visual acuity, that is the spatial resolution
capacity of the visual system (Mcllwain, 1996:143), is much higher.
Estimates say up to 100 million pixels (Rooney, 2001:253). As chapter five
will discuss, it is my impression that phenomenologically and physically
being-there, being on-the-spot, is existentially important.

Figure 1-3 video still from endless looping movie around cubical structure (1992).
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Through a series of incidents, and disappointed with the lack of corporeal
impression in my CG-based structures, | was inspired to bring the realm of
corporeal sensations into this so called ‘cyberspace’ of the 3D computer
renderings. My interest in the technologies of touch started when | first began
to work with advanced man-machine interfaces in the field of new media art
in 1992 (cyberSM). | soon experienced how little we know about
multisensorial art, installations and systems. ‘Multisensory’ here refers to
sensory additions to the common combination of Audio Visual expressions.
First, the technology was — and still is - relatively new, lacking stability and
standardization. Secondly, because of the short history of interactive media,
there exists few accepted theoretical writings and references on the topic.
This calls for patch working and combinations of different kinds of sources
for knowledge. Thirdly, without a common language of interactivity, how are
the users of such works to be understood and analysed? Even if these
problems of missing theory, weak empirical knowledge and undeveloped
methodology are serious issues, they can also be seen as an advantage,
calling for open mindedness, greater flexibility and adaptive design. Most of
my initial sources for inspiration, theory and references are correspondingly
‘grey matter’, that is more informal writings and experimentations as found at
conferences and proceedings about new media like Siggraph™® and Ars
Electronica' , new media art-exhibitions like DEAF*2 and various internet-
based sites like Stephen Wilson’s.*® Such theoretical ‘gray matter’ is more
often than not undocumented or hard to recollect outside of context. Until the
start of my Ph.D. work my collection of data was partly ‘tacit’, that is based
on personal, hands-on experience not formalized in scientific writing.

0 www.siggraph.com

™ www.aec.at

2 Dutch Electronic Art Festival, www.v2.nl

'3 Stephen Wilson homepage has a large overview of various media art: http:/userwww.sfsu.edu/~swilson/
accessed March 27" 2010.
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Figure 1-4 One of the two users in the cyberSM haptic communication system

In November 1993 I finished what is to my knowledge the world’s first
haptic, full-body, person-to-person communication system, the so called
cyberSM system (see section 4.8). It was then performed publically for the
first time between Cologne and the VVoyages Virtuelles exhibition in Paris.
At today’s distance this experiment with touch is technologically
comparable to the first steamengine in its novelty and mechanical crudeness.
Nonetheless it functioned, and again | noticed how my perceptual experience
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- within the framework of long distance communication and through a PC -
was affected, influenced and shifted. These effects, however vague they were
present, were also indicated both by others and by my observation of them.
The effects were a stronger sense of intimacy, presence and proximity with
the other participant. CyberSM lets users feel each other bodies over distance,
sharing their own body both as an object and its properties. This gives an
experience of how presence can be felt at a distance (Paterson, 2007:127).
Being able to telecommunicate physically and corporeally gave a stronger
sense of connection between users. The strength of the corporeal sensation
affected the way they acted. These effects were most notable in increased
activity levels, focus and engagement.

Over time these findings led me to look for new models of interaction
more suitable to create, explain and describe reality as it is experienced in
such human-to-computer-to-human systems (HCH). One of my strategies to
better understand why the haptic, human-machine-human project functioned
so well and attracted its users, has been to reduce the overall complexity of
the installations. What happens if one takes away visual elements and only
experience with the body? As a consequence of this reductive approach |
built the Inter_skin experiment (section 4.8.4). This approach was a
consequence of what was my research method at the time, namely the
systematic use of the spontaneous artistic process in all of its different forms
as a primary way of understanding and examining experience. Without
thinking much about it or having learnt it, | developed my own investigative
method through a sequential exploration of perceptually manipulative art
installations. My intuitive method was a ‘making do’, a bricolage (Michel de
Certeau, 1988), an artisan like inventiveness, based on my everyday praxis of
experiments, reflections and new trials building on previous results. Over
time this has given me accumulated knowledge on how to build and utilize
touch as both material and tool, even if this knowledge to a large degree is
tacit and nonverbal.

Since the cyberSM project | have focused more on developing
technologically advanced system designs with a much higher sensory
resolution. To keep the projects as simple and easy as possible, | have
reduced the number of simultaneous users from two till one at a time.
Effectively my later projects like Solve et Coagula (SeC) (section 4.9) and
Erotogod (Chapter six) have been stand-alone human-to-computer-interfaces,
HCI. One reason for taking away the tele-communicative aspect is to better
observe the user’s individual perception in a local, proximate environment.
This approach makes it easier to analyze and understand touch in the context
of media-art and human perception.
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Figure 1-5 Timeline and timetable for the realization of my various installations in relation to
other cultural and technological developments

The one-user installations can be considered as one terminal in a
telecommunicative system, where the computer responds to the user as if it
was an affective being. This might appear as having similarity to a Turing
test where the computer tries to convince the user that it is a human (Moor,
2003:31). However, my installations differ in both practical and artistic goals,
by putting the sensory stimulation at the centre and focusing on the user’s
existential experience. The technologies behind my one-user systems are
built upon an open soft- and hardware architecture that can easily be
expanded into a multi-user communication system. The implementation of
haptics within two or more users telepresence systems are of great interest to
me. As Haans and Ijsselsteijn (2006) note, social touch in communicative
process can have wide implications. However, as my focus will be on the
subjective sense of haptic stimulation, those implications will not be at the
centre of this thesis.

1.8. FUTURE TOUCH

In the electric age we wear all mankind as our skin.
- Marshall McLuhan, Understanding Media, p. 47.

How can we better understand the effect of touch in the context of new media
and technology? One methodological approach is to build scenarios showing
how touch will be used. This represents a kind of descriptive hypothesis of
the future use of haptic storytelling. Such scenario building makes use of
subjective impressions and selective histories to construct a variety of
possible outcomes. Scenario building says that if it does not let one predict
the future, speculating on several outcomes one might perhaps hit upon it
(Mintzberg, 2000:248). In this way it represents a methodology that can
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actually guide development. The following section takes inspiration from
such a speculative approach and attempts to describe some of the present

uses, effects and trends of touch and how they will change in the future. It
will also attempt to explicate how they affect our lives.

A global revolution is going on as an effect of emerging mobile and
wireless technologies. In the near future we will probably see a continued
technology driven trends towards the unwired techno-nomad, but also
simultaneously experience a fundamental change in the way we merge
together with advanced, non-local communication systems. Combined with
increased computing speed, media resolution and focus on individual
experience, we will symbiotically fuse with a world of experience that in
effect has become a transparent, intuitive and naturalized interface. How?
The ultra high bandwidth of future mobile communication will literally be
like a skin that we wear on top of the natural one. With McLuhan we’ll wear
mankind as our skin that can reach out and touch anyone through a
naturalized interface: the body. How will this affect us?

To give the human an eye for an ear is, socially and politically,
most likely the most radical explosion that can happen in any
social structure.

- McLuhan, 1962.

Media influence our perception of reality, and consequently can change the
way we think, act and experience the world. It was with reference to the
effect of the Gutenberg printing revolution that McLuhan pointed at the
radical changes that happen when new media and corporeal media-extensions
are introduced. Mobile technologies are such a new ‘corporeal’ media. An
expansion of McLuhan’s techno utopianism could claim that these emerging
computer enabled environments will have a greater effect on our culture than
all previous media-revolutions together.

McLuhan saw the coming of the television in the late fifties as a
revolution. In his words this new technology exchanged an ear for an eye.
Moreover, people were both moved and touched through television. The
Vietnam War became a sign of how media and TV in particular can exert
high affect on a culture. The TV significantly influenced American public
opinion and some think even the course of the war (Berg, 1991). The intense
use of TV coined this war as the first “Television war’.

Although the area of personal computing is changing, the Personal
Computer (PC) is still a part of the desktop simply because of its heavy
weight alone. That also goes for low-weight laptops that are still what they
are called: something sitting on your lap. They are not made to be used while
walking. Limitations in the PC usage are often caused by the office like use
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of computing. We commonly think of, and use digital technologies like an
office space. Seen from the outside it appears as if most computer users serve
in front of the machine, and experience the digital world through the older
metaphor of the camera obscura (Kofmann, 1999), contemporary represented
as images on the screen. More than the computer screen — as in Microsoft’s
Windows metaphor — is being a window to the world, it might obstruct our
view of it. What if computing was not visible? If it made no sense for users to
sit down and look at what happens? What if the user’s body became like the
computer screen and - based on physical input and output - became where the
action really takes place?

With the rapid introduction of mobile technologies this change is
occurring now. The new generation of school kids born in the 1990s and later
are called ‘new millennium learners’ (McCain, 2000:121) because they have
a casual, transparent, intuitive and almost natural way of using digital
technologies such as mobile phones, the internet, chatting, Facebook etc. This
has resulted in a certain cultural gap between those born before and after the
mass-market for these technologies.

Currently our consumption of digital media is becoming content in its
own right. Blogging, Facebook and Twitter are examples of how people’s
own activities are both enabling and driven by new digital technologies. One
future scenario for the current mobile computing revolution is that we will
see the establishment of interactive systems built around wearable, intuitive
and haptic designs as the new paradigms of interactivity. This is not
necessarily to be seen on a screen, but perhaps sensed as a result of the re-
wiring of our perception through multi-modal, computer enabled
environments. This rewiring is a result of the mentioned advances in
attaching the machine and the human. First adding mobility to phones, then
user-tracking through GPS with live video are such new multimodal
possibilities that have already come through.

One example how this affects our technocultural behaviour is how the
new Iphone comes without a user manual (Pogue, 2009). It is supposed to be
so easy to understand that you don’t need a manual. The natural development
of such transparent system functionality leads to the disappearance of the
interface. In such a scenario, technology becomes a second nature where our
use of it has become transparent to us. This implies that the interface is
experienced so natural that users need not reflect upon their use of it. A likely
development of this is the disappearance of the interface. In the future we can
therefore expect to see the development of disappearing interfaces as a trend.
Touching is in itself an intuitive and natural way of interacting with the
world. In this sense the best interface is perhaps an invisible interface, which
is a non-visual, non-intrusive technology that is not directly experienced as a
surface of mediation (Streitz, 2007). What if the skin itself becomes an
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interface? With the advances of mobile phones like Iphone and its touch-
based interface, it appears that such a scenario is being realized.

Since the mid-nineties the telecom industry has developed in a different
direction than the desktop industry. In telecom engineering a trend to merge
the computer and the mobile phone can be observed. One example is the
merger between Google and the mobile phone through the Android open
source software.™ The transparent, skin like interface is realized by
developing computing technologies and applications that are i) non-visual, ii)
oriented toward the individual (user) and iii) tied to the body of the user.
Non-visual interaction is here naturally occurring since phoning function well
without screens. The success of the mobile phone is based not on its audio-
visual capabilities, but on its audio-mobile-connectivity. Secondly, mobile
phones are personalized technologies. Such an intimate technology makes
your phone number synonymous with your name. When the emerging 3 and
4G mobile phone networks add hard-core computing and communication
technology to its audio functionality, these personalized, intimate
applications will be further integrated into our environment. As Steven
Johnson remarks, technologies and designers open up whole new possibility
spaces for the designers that come after them (Johnson, 1999:227). Therefore,
and thirdly, as they are small enough to be integrated with your body, it is
simple to speculate on what comes next: natural extensions as the inclusion
of corporeal functions, biometrics and — further along the line - ‘emotional
computing’ (Jones, 2003). Combined with GPS tracking of user’s
geographical coordinates we can even expect URL’s to be expanded by time
and physical space coordinates. A homepage thematizing the 9/11 accident
can —for example- only be accessible when you’re on site at Ground Zero.
And it is only open at the exact time of day when the planes hit the World
Trade Centre towers. Such a geotagging addition to a web address (URL +
place + time) twists the consumption of media/content towards a need for
personalized attention, individual focus and physical presence. The emerging
trend of so-called social computing and web 2.0 exemplifies the cultural
transformation due to technological advances. In the words of McLuhan
(1962): ‘Technological environments are not merely passive containers of
people but are active processes that reshape people and other technologies
alike’. Through connectivity we create and take part in a collective
intelligence (Pierre Levy in Murphie, 2003:157). The simplicity of the
desktop metaphor is gradually expanded from tool into a virtual medium
(Johnson in Hawk, 2008).

As this demonstrates, we currently observe a cultural change where
technologies are getting closer to the body and users’ needs as they are on the

1 http://code.google.com/intl/nb-NO/android/ accessed on March 30th 2010.
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move. This opens up for the field of haptic technologies. To design and
construct haptic technologies as used in my interfaces also involves the fields
of ’ergonomics’ and "haptics’.

1.9. ERGONOMICS AND HAPTICS

There has been a long tradition of seeing the human as subordinate to a
transcendental technological world. As a counter-genealogy of new media
experimentation, Anne Munster (2006:21) proposes to place human bodies as
the key to computational engagement. If we find the body to be more
important than technology, the question of how we practically and
functionally can put the body at the centre still remains. The practical and
functional approach towards design problems is one of the core issues of
ergonomics.

My work with tactile stimulation implies that | also work on interface
development, that is development of new technical possibilities to produce
sensations of touch- as well as on ergonomics — the study of the physical
characteristics of interaction (Dix, Alan; Finlay, Janet; Abowd, Gregory D.,
2004:321). Some disagree with this definition of ergonomics and emphasize
that the cognitive, social and organizational aspects of design must also be
taken into consideration (Booth, 1989:8). Also, as Jordan writes in his book
on Designing Pleasurable Products, designers are ‘increasingly expected to
have an awareness of human-factors issues and to put them at the centre of
the design process’ (Jordan, 2000:1). This can be read as a shift in users
demand as a result of culturally dependent factors. In 2010 we live in a time
inspired by the Iphone design, where gadgets and technologies should ideally
come without a user manual. As discussed, technologies and experiences that
users desire and demand are increasingly oriented towards the body. The
ergonomics of haptic technologies is a new and barely explored field. For the
development of a haptic language, this is also an area relevant for further in-
depth description and discussion. As ergonomics can be considered as a
specialized field of research with its own traditions, my intention is simply to
touch upon some of the characteristics and approaches that this has in
common with my own artistic research. Ergonomics is important for the
better design and functionality of bodysuits and other wearable haptic
technologies. One particularly relevant ergonomically question is how to fit
bodysuits to our bodies. This issue will be discussed further in section 4.9.2
and chapter six.

Within the field of haptic studies, haptic technologies is in engineering
terminology known as ‘haptics’ (Paterson, 2007:12). It is a common term of
applying touch sensation and control to interaction with computer
applications (ibid, p. 13). Haptics allow for a more active exploration of
virtual environments. In addition to seeing virtual objects on a screen, haptics
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lets user feel and interact with them (ibid, p.128). The field of haptics is
technologically-oriented. It is about facilitating and making technologies that
can produce and convey touch. An example of haptics technologies
developed is the FEELEX, a large, flexible screen that simulates the shape of
virtual objects. Its aim is to let users feel virtual objects with their fingers as
well as avoiding the user having to wear any extra apparatus (Grunwald,
2008:360). Haptics can so be seen as a ‘new mechanical channel’ for the
production of touch (Paterson, 2007:128). The relationship between
ergonomics and haptics is often unclear. Simplified it can be said that
designing in a user-friendly way is a core issue in ergonomics and developing
a technology that touch is a matter of haptics. For the latter, a particularly
important goal is to design a convincingly enough illusion of being in a
virtual interaction.

Relevant for my projects here is that ergonomics and haptics are both
related to the design of the haptic interfaces I use. A variety of terms have
been used, another that covers both the ergonomical and haptical is ‘tangible
computing’ (section 4.6.4 and Dourish, 2004:15). The general term used in
this thesis is simply haptic technology. That is also because my research
relates to different traditions.

1.10. RESEARCH TRADITIONS

My practice-based research belongs to a long tradition of informal artistic
research. Even if the development of my artistic touch projects might appear
linear (Figure 1-5), they did not evolve according to long term planning.
Rather they came about as a natural development of my evolving interests
and as the result of tacit, unspoken knowledge (Schon, 1983). Artists have a
preference of letting the work talk for itself, and not letting text talk for the
work. However, for me there are clear reference points to where | have found
and contributed to experimental artistic research and formalized knowledge
building. The arenas for research in the arts, and within new media
specifically, are usually specific events, festivals and meeting points such as:

»  Ars Electronica — Started in 1979 it is a festival for art, technology
and society. The interaction between art and technology, between
man and technology is demonstrated in multi-media exhibitions,
concerts, workshops and symposia. It takes place every year and its
Golden Nica prize is the equivalent to the ‘Oscar’ of the media art
world. Winning it confers much prestige. www.aec.at

. Banff New Media Institute - http://www.banffcentre.ca/BNMI/

. DEAF — Dutch Electronic Art Festival. www.deaf.nl, organized by
V2 — Lab for unstable Media, www.v2.nl

. EMAF - Electronic Media Arts Festival http://www.emaf.de/
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. ISEA (International Symposium of Electronic Arts),
http://www.isea-web.org

+  Japan Media Arts Festival (Tokyo)
http://plaza.bunka.go.jp/english/

*  Nordes — Nordic Design Research —a network of people interested in
design research

*  SIGGRAPH - Special Interest Group GRAPHics, held annually in
the US

*  VIDA - Art & Artificial Life International Competition (Madrid)
http://www.fundacion.telefonica.com/at/vida/english/index.html

. ZKM - Centre for art and media in Karlsruhe, www.zkm.de

. The Interactive Institute, Sweden, http://wwwv.tii.se/

Media art is also a research topic within the traditional academic structures of
art education. Important reference sites are:

*  New Media Art Schools like The Academy of Media Arts, Cologne,
www.khm.de

. MIT media lab, http://www.media.mit.edu/.

. Stephen Wilson’s homepage with a large overview of various media
art, http://userwww.sfsu.edu/~swilson/.

*  The ELIA network, Europe’s largest network for art schools that
organize various symposiums on art and research like the conference
on artistic research at the University of Arts (UDK) in Berlin in
2005, http://www.elia-artschools.org/.

The question of how -and if- art and research goes together is currently a
heated debate (Hannula, 2005). It is my hope that this thesis can contribute to
this important and far from settled discussion. Personally | see the art field as
an open arena that can promote different experimental kinds of research.
Based on my own experience | also do think it is possible to produce a better
art through research. The issues of artistic research as a unique research
environment, how it can generate knowledge as well as which parts of artistic
practice generate knowledge will be further framed and discussed in the next
chapter.

1.11. ON THE USE OF MEDIA ART AS
EXPERIMENTAL CONTEXT

The media arts provide us with a technologically founded aesthetic
framework that encourage new ways to experiment with ideas and future
scenarios. The established media art exhibition and conference Ars
Electronica has a 25 year long tradition of employing cutting-edge
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technology in order to go to the furthest limits of possible uses of future
technologies. My artistic employment of technologically produced touch is
one such future scenario, and the centre of this thesis. In constructing the
experiment | saw it as essential to directly research the characteristics of
touch in interactivity. | found out that the experience of touch is characterized
by both a qualitative and technical dimension.

The qualitative and primarily experiential dimension describes different
user-oriented aspects like multimodal interactivity as in the use of various
two-way sensory channels; physical experiential phenomena as in sensual
impression; ‘immersive’ environments that encompass the user in a media-
based installation; personal and user-oriented systems which know who you
are; context-specific experience that knows where you are; transparent
(natural) interaction that is easy to learn/use; and finally a sense of integration
where the user feels she or he is a part of the environment.

The technical dimension describes technological aspects that serve as the
basis for generating a system that makes the qualitative dimension
experientially believable. Issues at hand include context aware programming
where the system is ‘aware’ of different meanings; multimodal interface
design where different design technologies are combined; affective
technology focused on individuals experience and identity; scalable media
that adapts to different situations; mobile applications for transparent
interaction; ubiquitous computing for making the environment around the
users ‘smart’; action-based interfaces responding to users’ actions;
multisensory output giving feedback in various ways; emotional recognition
attempting to foresee a users emotion condition and needs; dynamic content
scaling to fluxing states of a system; and wearable technology giving the
users the freedom to move without being bound by mechanical, ‘clumsy’
technology.

1.12. SUMMARY AND DISCUSSION

The chapter has introduced the research questions and aims of the research. It
has also framed them in relation to my professional background as an artist
and my earlier work on perception manipulations through art. Seen in relation
to the artistic works of Kapoor and Turrell, art is a field where the senses can
be used to generate new impressions and corporeal sensations. Historically
my approach is related to the technocultural developments that started in the
sixties. Although the research traditions of the art field go way back, the
research traditions of new media art are relatively short. To a large extent it
happens in the context of festivals and symposiums. My approach towards
haptic technologies and experiences is practical and functional. For me as a
practicing artist it is most important that my installations provide meaningful
haptic experiences. This involves also other fields like ergonomics and
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haptics, but my approach must still be considered primarily artistic. My
contributions to the field have been many over the years. One goal with this
research is to contribute new visions for the future where body-based media
promise to become a central issue. A personal goal behind this research is to
continue to build a critically-informed artistic practice.

My work with haptic technologies (chapter four and six) has produced the
following results:

«  Anoverview of touch in the context of media art.

* A new way of using touch on full bodies inside immersive
environments.

. Designing bodysuits as tactile displays using electromechanical
devices.

* A new haptic vocabulary that can be utilized as practical knowledge
in the making of haptic storytelling.

The next chapter will look at how | found my way of doing practical research

in the arts. It serves as a background to this thesis, attempting to explain some
of the complex issues influencing my work and my approach.
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2. ARTISTIC RESEARCH -
FRAMING A METHODOLOGY FOR
HYBRID CASES

This chapter first frames the questions of methodology and knowledge
production within the current debate about practice-based research. It is a
field with many open questions. What is the relation between art and
research? What knowledge does artistic research generate? What is the
difference between art practice-in-itself and art practice-as-research? The
second part of the chapter explains how | chose to do my artistic research and
is a route map describing the actual methods applied during my practical art
experiment. Titled ‘Erotogod’ the experiment was an empirical and practice-
based research on interactive, multisensory and immersive experience within
computer-mediated art and in the context of visual art. This chapter presents
—in addition to the description of the ‘art-as-research’ practical experiment-
the methods of i) empirical practice-based research, ii) user interviews and
iii) user observation as tools to systematically create knowledge within the
making disciplines. The complex and multifaceted character of practical-
aesthetical experiments demands bricolaged and interdisciplinary methods,
therefore | use the term ‘hybrid methodology’ to describe my scientific work.

2.1. INTRODUCTION

Hybrid media require hybrid analysis. - Lunefeld (1993:7).
How can touch be explained from the point of view of the arts? Contextually
this thesis is written within the fields of interactive and computer mediated
art. It attempts to understand how users experience touch inside multisensory,

technologically-based and interactive environments. This framing is
challenging because it is a new, growing and interdisciplinary field
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undergoing rapid changes and development. Media arts based on digital
technologies have a relatively short history since they were not possible to
make before the computer was invented (section 4.1). The short time of
existence also cause a certain lack of references, especially when | started out
with this investigation in 1999. The lack of scientific investigations and
artistic projects with a similar practical-aesthetical focus then led me to look
for alternative ways to research into my field of interest. Of course, unless
one has a very special problem, finding a specific topic of interest and
developing a title for Ph.D. research does not happen overnight. As | mention
in chapter one, my road towards formulating a research proposal has been an
ongoing, highly subjective process, influenced by personal observations,
vague reflections and strong opinions that | have developed during the course
of my many art experiments. Finding, developing and testing methods
appropriate to artistic research is a lengthy and not a straightforward process.

In my case the road of writing a Ph.D. thesis can be described as an
iterative process. In particular writing has happened in many small steps. At
first I tried to formulate what kinds of problems might be contained in my
practice-based art production. The next step was how to meet these
challenges. My theoretical approach has changed a lot during this time and is
definitely different from the initial proposal. The development of my research
method has come as a result of my first open research questions.
Methodological choices exert a major influence on the focus of a Ph.D. There
is not much sense in having a hypothesis or field of problems if you can’t
systematically research it. Methodology is a systematic way of mapping
problems. Over the last years and due to my search for scientific ways to do
research in the arts, | have developed the project title from the original
‘Symbioactive interactivity - productive reflection on perceptual breakdown
situations in multi-modal, computer enabled environments’ to “Virtual
Touch’. The latter title can be read as a special case of the first. The new title
‘Virtual Touch’ is an oxymoron like VR. If the virtual is to be understood as
‘almost’ (Sevaldson, 2005:119), then how can one be ‘almost’ touched? As
will be discussed throughout the thesis, there are many qualitative
dimensions to touch and there are many ways of touching, but the experience
of it is ‘digital’ in the sense that it is experienced on or off. We rarely doubt if
we are touched or not. The new title reflects a more specific dimension of my
interest and work, but also the fascinating nature and possibilities of
technologically mediated touch. One question then is: does it matter if | feel
touch, whether it is digitally produced or convincing enough?

Originally the methods of research | planned to use were broader in
nature. Narrowing down the focus of my research from the wide-ranging
field of interactivity to touch in context with digital technologies has allowed
me to write more specifically, in detail, and critically. A keyword for my
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approach is critically-informed practice. This is research that involves a
practical element —in my case an interactive media art installation-
accompanied by an analytical commentary that sets the work in a theoretical,
historical, cultural and critical context. A significant question to the notion of
‘critically-informed practice’ is to which degree the practice-based work is in
itself the embodiment of theory, or just adding theory to practice
(MacDonald, 2001). A critically-informed practice is a two way process. It
requires that one questions ones practices in the light of critical theorizing
and, in reciprocal fashion, to interrogate ones theoretical studies in light of
practical experiences (Glanz, 2000:164), that is a ‘practically-informed
critique’. This again relates to critical reflection which refers to a dynamic
process of reflecting on practice that drives processes forward (Graeme,
2009:50).

2.2. THE PROBLEM OF PERSONAL INTEREST
AND ETHICS

One of my biggest questions has been, and still is, how does one arrive at a
systematic and thorough knowledge about issues one is personally engaged
with? In my case | have been doing novel work on the interactive art scene.
One example is my ‘Solve et Coagula’ installation showed at Ars Electronica
in 1997 and presented at Siggraph in Orlando, 1998. None the less —or even
because of this- | cannot, and will not claim | have an objective view of my
field of problems. Due to the many international presentations and
performances of my work involving touch, it is good reason to believe they
have made a significant contribution to the development of touch as an
expressive component and material in the field of interactivity, media art and
possibly even man-machine perception. I am wary of how such claims make
me protective and selective on how | present my work. When James Watson
discovered the double helix (Kaiser, 2000:67), he later described his
scientific undertaking more to be like a crime-story. His motivation was just
as much about personal interest, winning, ego boosting as about acquiring
‘objective’ scientific knowledge. As an artist I am also ‘selling’ through a
personal profile, a personal story, and not just objective knowledge, works of
art or ‘pure’ experiences. I frame my projects with personal style and
presentation. As with Watson such personal filtering of information tends to
select more narrow views and informations that fit to the world view of the
researcher. Having this in mind | believe it is still possible to arrive at a valid
base of knowledge built upon a critical self-reflection. This ethics is perhaps
more poetic and creative than a utilitarian ethics (Angrosino and Perez,
2000), especially if one understands ethics as a ‘manner of being’ according
to Deleuze (Rajchman, 2000).
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2.3. ON ARTISTIC PRACTICE AS RESEARCH AND
METHOD

Making is thinking
— Richard Sennett (2008).

The problem of describing methodology in artistic research starts with the
debate of how to do research in the arts. How does one systematically collect,
organize and gain knowledge in the name of art? Before explaining the
methods | used it is useful to explicate the frame for my own artistic
investigations. First of all my own work is aimed at the production of actual
works of art. In a wider perspective my research can therefore be considered
as artistic and practice-based. My work has both a particular and a general
perspective. The aim of this thesis has been to produce a particular work of
art that articulates a particular experience, in my case touch within
multisensory environments. In line with Sennett’s statement and as a
critically-informed practice, | hope the making of my practice-based
experiment is reflected in my wordly thinking on and around this particular
experience of touch. As stated previously, the aim of my research around
such sensations in a general perspective is to provide a deeper understanding
of touch in general and more specific in the context of art and technology.
But how and when can art count as research? And what are the limitations as
well as advantages of artistic research?

The history of artistic research is both short and long (Hannula, 2008). It
is short in the sense that it hardly existed within the walls of European
academia before the late 1980s. It is long in the sense that all artistic practice
can be said to include practical research in finding out practical ways of how
to make things. The inclusion of the third cycle, the Ph.D. equivalent level, in
the European Bologna educational reform™ has given the discussion about
artistic research new momentum. The problem of finding methodologies
proper and productive for artistic research precedes this and starts with the
debate about research in the arts and whether art and research can be brought
together in a fruitful manner for both. One main question is how to both
make good art and do good research? In the everyday production of art this
appears to be an incommensurable divide. To my knowledge after attending
conferences such as Sensuous Knowledge 3 and 5 as well as the ELIA
research conference in Berlin in 2006", very little of the best contemporary

'8 Joint declaration of the European Ministers of Education, Bologna Declaration of 19 June 1999.
%6 Organized by Bergen National Academy of Arts, www.khib.no, the conference web page is
http://sensuousknowledge.org/

7 The conference report is found at http://www.elia-
artschools.org/_downloads/publications/research_conference.pdf accessed on April 1st 2010.
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art has been the result of academic research. Research done from within the
walls of educational institutions tends to stay there.

On the other hand, the production of art is an integral part of the artistic
research process (Borgdorff, 2006). If artistic activity resulting in original
creative works of art is labeled research then both the process and the end
result are part of the research. Mixing personal artistic expressions with the
production of knowledge certainly challenges our notions of the rigidity and
scope of a science that includes objective research and impartial,
intersubjective knowledge production (Kaiser, 2000:54). With the proximity
in art between the researcher subject and artistic object, how does this
influence our notion of what academic research is? Is it possible to produce
valuable research on a more general level in the arts at all? Or even talk about
research in the arts? There is a general conception amongst artists that the
artwork itself embodies the knowledge of the artists practice and practical
knowledge. The work of art is the result of —often- life long work processes
where the artist has developed his very own style and epistemology of bodily
attached expression. In line with Sennett’s quote above, it is as if practice
demonstrates thinking, or, as Donald Schon says, it is as if competent
practitioners know more than they can say (Schon, 1991). But is this notion
of the form (or object) containing knowledge not a modern Pygmalion and
Galatea story? That is an outdated romantic notion? The notion of art for art’s
sake, the [’art pour [’art where the artist’s right to and privilege of self
expression becomes the epistemological and teleological centre point? The
next paragraph will take a closer look at the self-reflective and self-critical
process of the artist producing meaning (Hannula, 2005:10). This could prove
a better understanding of what at first glance appears to be a conservative
romanticism.

2.3.1.  What s artistic research

What is artistic research really? Does artistic production need to include
research? Or, how can it not? If there is such a thing as artistic research, how
does it differ from more formalized ‘proper’, academic research associated
with science? And, does any open ended research as exemplified in artistic
production get away from systematic categorization of knowledge? Even if
there are different models of knowledge within art about art, there is still a
legitimate need to ask where it comes from? Where is it now? And where
does it want to go? As Sir Christopher Frayling says, artistic research should
‘show awareness of the route map by which you reached the point you are
describing. The technical phrase for this, we said, is research methods’.*®
Following the same line the Arts and Humanities Research Board in the UK

'8 Christopher Frayling, Royal Academy of Art,
London, http://vrc.rca.ac.uk/modules/articles/article.php?id_articles=2) accessed on April 3rd 2010.
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only funds research that address clearly-articulated research questions or
problems, set in a clear research context, and using appropriate research
methods (Woodfield, 2004:103-8). So, as Henk Borgdorff extensively
discuss in his article, ‘The debate on research in the arts’, when does art
practice count as research (Borgdorff, 2006)? This is a key issue: what is the
difference between art practice-in-itself and art practice-as-research? As in
other research traditions there are many ways of thinking and practicing
research. It is therefore useful to try to look at the different shades of artistic
research. Frayling published in 1993 an interesting differentiation concerning
how we can divide and subdivide the research done within the sphere or art.
He came up with three different notions of artistic research: i) research into
art, ii) research for art and iii) research through art. Borgdorff has developed
this trichotomy with a slight twist into i) research ON the arts, ii) research
FOR the arts and iii) research IN the arts (Borgdorff, 2006:11).

Research on the arts investigates art practice in all its variations and
practices from a theoretical distance. Disciplines involved in this research are
commonly art history and media studies. In research for the arts one finds the
applied research where the goal is to refine, develop the way the artwork is
produced. With research in the arts, or through as Frayling named it, the
critical distance between the subject and the object in the research disappears.
Theory and practice is here understood as the same, and again underpins
Sennett’s ‘making is thinking’ statement. The research process here produces
art where knowledge is an embodied phenomenon articulated through both
the creative process and the art object. It is WYSIWYG: ‘what you see is
what you get: works of art in a contemporary art show’ (Hannula, 2008).
Frayling’s and Borgdorff’s triangulation of understanding artistic research
has found a certain recognition within institutional thinking, but the notion of
artistic research itself is still much discussed in the art world. It is hard to see
the difference between great art and good research. Both appear to present
new and communicable knowledge.*®

Frayling’s claim that the artistic researcher describes the route map of
one’s thinking does not appear to be too harsh, yet it does not explain the
resistance against accepting formal research as a branch of legitimate art
practice (Borgdorff). Pablo Picasso is quoted saying that ‘Art is a lie that tells
the truth’. The statement points to the common notion of the improbability of
artistic research. How can a lie become a part of how we understand, act and
deal with ‘reality’? Any ‘objectivity’ contained in artworks is based on the
subjective and therefore non-objective view of the artist. Further it is, as
Bourriaud’s (2002) notion of relational art tells us, also context dependent.
The arts are subject to the ever demanding strive for producing something

!9 Christopher Frayling, http:/nelly.dmu.ac.uk/4dd/DDR4/ChrisF.html accessed on April 3rd 2010.
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new, something that has never been seen or done before. To quote Giorgio de
Chirico, the object of new art ‘is to create previously unknown sensations, to
strip art of everything routine and accepted’ (Julius, 2002:32). This
illustrates both the pressure put on every artist to create something new, as
well as the art markets’ high expectations towards new art bringing forth
innovation. Why bother with formal academic processes when it is the art
work that speaks for itself? Showing awareness of one’s routemap is in most
cases unnecessary for the end product of art practice-in-itself. Art in
exhibitions appears commonly at ‘face value’ with little info about the
process of creation. The difference between art practice-in-itself and art
practice-as-research so seems context-oriented in that they target different
frameworks.

The resistance against formal research procedures also stems from the
practically and market proven fact that you don’t need a Ph.D. in art to do
great art (Borgdorff, 2006:9 and Lyons, 2006). A possible key to this conflict
is seeing art as an open and process-oriented activity. According to Bennet,
Foucault sees Ars, unlike Scientia, as promoting open ended inquiry; it can
embrace the unknown, the abject, the amoral, the aberrant, the pornographic,
not as pathology, but as experience (Michel Foucault, The History of
Sexuality, vol 1, in Bennet, 2005:26). As the next section will discuss further,
research provokes the impression of artists and the arts as being free and
open.

2.3.2. Transgressive artistic research

The introduction of formal artistic research within the academic context is
leading to the development of different cultures in the arts: research opens up
a scientific-artistic culture (Hannula 2005). This is different from the market-
artistic culture of the commercial art world as we know it from for example
the Basel Art Fair, the various biennials like the Venice Biennale, as well as
art galleries. Formalizing artistic research is seen as a provoking gesture to
many artists doing tacit, practice-based research. Art practice appears to be in
opposition to one of the core values of scientific research, that is to make the
process and findings open and intersubjectively understandable. Scientific
research is supposed to be repeatable as well as falsifiable, according to
Popper (Popper, 2002:23), but artistic research appears unlike this. It has just
as much to do with cultural, social and economic relations as with ‘objective’
findings. For something to be ‘new and communicable’ it does not
necessarily have to be ‘objective’ or valid for all. Within the visual arts, the
artistic knowledge is more often than not hidden behind a nebula of personal
mythology focused around a charismatic figure (like Van Gogh, Picasso,
Warhol etc) or a highly subjective worldview. The romantic notion is that a
work of art should speak for itself. The understanding is often a ‘why tell
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why’? It is left to the critiques and art historians to analyze, contextualize and
tell the ‘true’ story from behind the ‘scenes’.

That art historically contains a certain transgressive dimension adds to the
resistance to a ‘scientific’ production of art marked by clearly-articulated
research questions or problems. This conflict is expressed in Art’s historical
potential to outrage or violate basic norms and sensibilities. Much art like
Dadaism, surrealism and artists as Duchamp, Nitsch, Bacon, Koons and Hirst
has wished to challenge and provoke established notions of art. They are
some of many examples of art and artists who: ‘have compulsively rejected
received ideas in order to test and subvert morality, law, society, art itself’
(Julius, 2002). If transgression is a necessary element in innovative, novel
and interesting art production, one could say that transgressive acts, action
and thinking becomes a fundamental part of innovative artistic research. But
how transgressive can research be? Before it becomes too solipsistic to be
repeatable and falsifiable? An important aspect of all science and research is
that it can be proven wrong. If not, then one is dealing with belief and
religion, definitely not science. But how can art -as an individual expression-
be wrong? If there is such a thing as artistic research it is perhaps more like
the dialectics of Nietzsche’s theory of becoming. Here there are no definite
answers, but a flux where we seek to be and act in between concepts
(Cazeaux, 2003:4). Likewise, avant-garde art tends to avoid a static view on
art. According to the transgressive nature of art the artwork cannot be
reduced to a product, but is found in the continuum of conceptual transition.
Art —according to this view- is less about a finished product, but is always
found in the transition between values, understanding and experiences. If we
see this process-oriented understanding of art as one of the core values in art
practice, this can also be taken as a metaphor of why artists resist research.
Artistic practice seems to resist becoming what could be expressed as
prisoners of static, conformist and according to this view therefore
necessarily ‘dead” works of art. Romantically speaking, in the words of
Edward Munch, an artist’s works are his children.?® Such notions of art feed
the understanding of it as something living, something that should be
nurtured by care, contemplation, admiration and attention, and not some
object to be dissected methodologically and scientifically. Romantic notions
of art in combination with transgressive attitudes represent what can be called
a ‘warm’ attitude. The ‘warmth’ is concerned with the tacit dimension of
artistic production. It is not open to any understanding of art, and is certainly
protective and full of discrimination against what can be called a ‘cold’
attitude towards art, that is the academic, methodological and analytical
approach to the understanding of art most commonly associated with art

2 Arne Eggum, ‘Edvard Munch som maler’, http://www.munch.museum.no/content.aspx?id=15&mid=15 ,
accessed March 10", 2010.
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history. Within the ‘warm’ sector it is a much widespread notion of theory as
something that is written after the artistic production. As Barnett Newman
‘warmly’ says (Gaut, 2005:xvii):

Aesthetics is for artists as ornithology is for the birds.

This much-cited quotation from the 1950s still represents the anti-intellectual
stance towards art theory amongst practicing artists. Aesthetics is here
understood as the prime domain of art history and theory. Such statements
are also rooted in the artistic pride of discovering new knowledge through
embodied practice. Artists, like Sennett says, think through that which they
make. This, in relation to the nature of the artistic affection for transgressive
values, seems to result in negative opinions towards what is conceived as an
over-intellectualization associated with scientific practice. According to the
romantic tradition art arises through discovery and creative practice and the
impulse not to forget, in the Greek philosophy, through the inspiration of the
daimon. In Yeats words: ‘... for man and Daimon feed the hunger in one
another’s hearts’ (Hirsch, 2003:66). There exist many inspirations to the
construction of art, many of whom like Yeats are enthused by the muses, that
is, ideas come to the artist for some seemingly inexplicable reason. Art is
something transgressive and inspired rather than routinised and homogenized
as ’research’ that in turn can be fed into the ’creative industries’, the
buzzword of this decade.

The romantic refusal to verbalize artistic knowledge somehow relates to
the tacit dimension of artistic practice. Tacit knowledge is something we
experience as embodied beings. Often we cannot say what it is that we know
(Schdn, 1983:49). We demonstrate knowledge while in action, in the making
of the work of art, not through intellectual and disembodied approaches. This
is what Schon terms knowing-in-action, another name for ordinary practical
knowledge. When artists try to explain their creative process they feel at a
loss, and often find themselves producing inappropriate explanations. We
seem to know more than we can say (Schén, 1983:51). According to this art
is a field continuously producing a knowledge in becoming. It is fleeting and
hard to pin down as the relational product it is. One example is the theories of
relational art by Bourriaud (2002) where artistic practice revolves around
human relations and their social context. Here the conceptual dimension and
art as communication practice adds a certain immaterial dimension to art.
Schon is concerned about the more material dimension and describes how the
tacit is important in the everyday production of objects. As Homo Faber?
humans in general and artists in particular personify a quite incredible

2 *Man the Maker’
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practical knowledge. Michael Polanyi, the inventor of the phrase ‘tacit
knowing’ (Polanyi, 1998:96), gives as an example our ability to distinguish a
person’s face among a thousand or even a million. We can tell the difference,
but we cannot explain why. The concept of tacit knowledge is widely used to
refer to all the knowledge that cannot be codified. It has, much like the
personal experience of art, to be transferred through personal contact
(Pozzali, 2008).

Another element arguing against formalized research in the art is a deeply
rooted fear of a bureaucratization of arts practice (Hannula, 2005:12). Within
practice-based professions where tacit knowledge reigns, the attitude is that
the artwork should speak for itself. If it can, then why attempt to badly
explain and possibly kill it with words? Hannah Arendt pointed toward this
divide between theory and praxis as an artificial divide. She tried to develop a
program to join the practical, working human with the thinking human
(Sennett, 2008). Much like her student Richard Sennett she finds that the
making generates thinking.

The transgressive stance and the adoration of tacit knowledge found
amongst artists and reflected in their practical works clearly oppose attempts
to establish a more formalized research as a legitimate part of art practice. At
the same time the transgressive stance is futile. As Adorno formulates it:

Art revolts against its essential concepts while at the same time
being inconceivable without them (in Aesthetic Theory, 1970;
Julius, 2002:235).

In other words, there is no escape from conventions. Even the transgressive is
a convention that within the avant-garde becomes normative. Revolting
against concepts is in itself a concept. Artistic revolts often provoke, but they
may also be seen as producing a kind of self-reflection in the artistic subject,
both in the viewer and the artist. Challenging established notions of art can be
seen as proposing new, radical hypotheses preparing for Kuhnian paradigm
changes. Transgressive actions and behaviour can also be seen as a
phenomenological break down of the instrumental use of art, much like
Heidegger’s hammer example (section 5.4.5). Such break down promotes
reflection. In turn this might lead the way for new knowledge. Can
transgressive art then represent a valuable form of artistic research? If, as
Adorno says, ‘Every work of art is an uncommitted crime’ (Adorno,
2005:111), then transgressive artistic practice in itself becomes interesting as
a challenge to any notions of the artistic research process. But it is not just a
matter of what or how art is produced. It is also a contextual question of
where and how it is shown.
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2.3.3. Contextual framing of artistic research

The huge and current debate of how artistic practice can count as research
(Borgdorff) is an issue not just of artistic importance, but also touches upon
and has consequences for fields like academic training, politics and market
issues. However, it is also a question of context and where art takes place. If
everything knowable is social (Bode & Schmidt, 2008:30) then artistic
knowledge can be seen as a result of the complex contextual constructions
happening in an art world consisting of several value systems. The
contemporary research debate involves several actors and value systems,
educational politics (Bologna reform) and strategies like the Scandinavian
model (Hannula, 2008:111). It is also a challenge to the creative industries
(Interartes, 2008:19) where the sectors of artist/cultural production, the public
(non-profit) and the private (market-oriented) meet.

As the previous section shows, within the traditional debate about the
autonomy of art, art is often seen as something to be as free from restraint as
thought itself (Julius, 2002:224). This is an illusion in the complex social
situations that frame art production and not to forget art education. As
Maharaj says:

The art school and the art gallery-museum circuits add up to a
star system in which the former is increasingly whittled down
to a clearinghouse for the next crop of celebrities.... Today the

star league figures almost as the raison d’étre of art schooling
(2004:45).

This statement points to several uncomfortable facts. One being that the
artistic value of artistic research and production is set not just within the
institutions, but also outside them and within the public and private sector.
There is an intrinsic connection between these three sectors, and artistic
research must take this complex interrelationship into account.

How has this affected my research? Throughout my working on Erotogod
I have worked with both industry (Telenor), education (lecturing within art
institutions), museums (Henie Onstad Art Centre) as well as public
presentations and festivals (Ultima and DEAF). These cooperations have
influenced my presentations to various degrees. One has been tilting the
verbal presentation of the project towards a sensible and technological sound
explanation. The actual experience of being inside the artistic installation,
however, is targeting the individualized and abstract sensory experience.
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2.3.4. Good research, crap art

Often we see the artist rather than the painting, whereas
research is bigger than the researcher. - Lyons, 2006.

The notion of ‘crap art” in research context was introduced during my
presentation at the Sensuous Knowledge conference in Bergen 2008. This
‘crap’ heading made a point out of doing good research within an institution
does not directly mean one makes good art for the art market. And making art
that is deemed good by the market does not necessarily depend on good
academic research. Often they seem to exclude each other. Why is there this
split? In the tradition of confessional writing one can also ask how writing a
Ph.D. influences the artistic work. Has my own art making become better due
to the strict adherence to formalized, methodological processes? It is not
always easy to see their connection, but it is an important question how
formal procedures can advance practical outputs. In the making of artworks
and in the tradition of transgressive art it is sometimes beneficial to put
subjective reflection before intersubjective communication of thought. For
the production of artworks it appears more important to do it, and less to
argue why or how one did it. This can be held up against the process of
writing a thesis which is a strenuous, hard, lonely and slow process that
might as well keep the artist mentally and practically apart from doing
practice-based works. As mentioned in relation to Watson, research is also
not necessarily done for the artistic process, but also to gain a personal
competence and position within academic communities (Kaiser, 2000:67). At
the same time it is one of my many motivations to participate in the
professionalization through academic practice and the curiosity to see where
that leads my production. In the tradition of the Open Source community
(Hannula, 2008:120) I have myself found great benefit from discovering and
sharing new knowledge. A socially-oriented sharing of resources, as in the
Arduino community?, means one does not have to reinvent the wheel every
time one creates a media project. This counts for software development in
particular and gives advantage to both thinking and making. But how does
one assure not just speedy development, but also the best quality of research?
Why does it appear as if artistic research rarely if ever produces the same
quality of art as art practice without formalized academic research. If the
purpose of artistic research is to produce better art, then why burden artistic
creativity with rigid thinking? And if it is so, what are the reasons for this?
How can it be changed for the better? Why are the artists who enter artistic
research often seen as second-class artists? Why is it that no artistic research

22 See www.arduino.cc homepage, accessed November 29th 2009.
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project has ever made it to any big time art event? Spending three years on
one project with more funding than most artists can dream of should
potentially produce some amazing art works. Despite the more than thousand
practice-based Ph.D.’s worldwide, and even more in the making, artistic
research has not really made it very far outside academic contexts. One
explanation for this could be that artistic research has been more about
government funding of research into the practice of arts, i.e. art-historical and
theoretical rather than being artistic and productive, that is in the arts. Artistic
research therefore appears to be mostly about producing textual material,
intellectual reflections, and knowledge about art, rather than making
valuable, material and substantial manifestations of art. If artistic research
produces less interesting art to market and audience-relevant art then such
works can easily be termed ‘crap’ art. How can this discrepancy between
works of art and artistic research be changed? How can one really assess the
artistic quality of artistic research? Can there be good research without good
works of art? How can we facilitate artists in conducting artistic research that
produce valuable, important artistic expressions — without the artists
becoming art historians?

The advantage of ‘good’ works of art that are perceived as relevant both
to a larger audience, museums, and the art market is the amount of public
debate it can cause. One example is Olafur Eliasson’s Weather project at Tate
Modern in 2004 which attracted worldwide attention for its spectacular
transformation of the museum’s enormous halls.? Here he built an artificial
and immense ‘sun’ which radiated low frequent light that completely flooded
and transformed the museum’s vast turbine hall. As the project came about as
a direct result of Eliasson interviewing the employees of Tate Modern, it has
also been discussed in artistic academic contexts as an interesting example of
artistic research (Hannula et al., 2005:130). If a work of art is not discussed,
it is, in the words of Hannah Arendt, ‘dead to the world’ (Sennett, 2008).

One way to bridge the gap between written reflections about the work of
art and the work of art itself is to stimulate the production of artworks. But
how does one distinguish between what is good and ‘crap’ within the art
academia itself? There is a certain protectionism and an intrinsic fear of
artistic evaluation within art academia. It is a fear of failing to meet the
merciless demands of the sectors of the public and the market. There are
many reasons for this, one being the lack of marketing of artistic works-based
on research, another the economic gap between private and public market.
Therefore research on the arts still remains a phenomenon of the institutions.
Another reason can be that the academic system is economically and partly
socially set off from the other art world. To bridge this gap one element

2 Tate Modern’s webpage on the project is found at
http://www.tate.org.uk/modern/exhibitions/eliasson/about.htm accessed April 2nd 2010.
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would be to start seeing exhibiting and public response as a fundamental part
of research. Acquiring a public audience was one of the goals of the Erotogod
project. Two main reasons for this were both to get anonymous people
interviewed as well as to receive a public critique and evaluation. For this
reason the Erotogod project was shown three times, first at Henie Onstad Art
Centre in Oslo, Norway, then at DEAF at V2, Rotterdam Amsterdam, and
lastly at Atelier Nord, Oslo, Norway. The feedback | got from the many
people | dressed, instructed and talked to was mainly verbal, but still
important in assuring the quality of my research. Exposing my project to
public critique was important, but felt risky nonetheless.

2.3.5. Risky research

The zone of safe academic research is apparently risk free compared to the
more radical critique experienced in the open market. If we go along with
Rainer Maria Rilke that:

Works of art are always the product of risk one has run, of an
experience taken to its extreme limit, to the point where man
can no longer go on (Birnbaum, 2005),

then how does this fit in with academic research? The academic sector is,
amongst other things, limited by state regulations, employment rights, and
ethics not to mention social and political pressure. All in all there is much
more freedom of expression to be found outside the academic context where,
in the transgressive tradition, almost anything can function. This is a two way
issue that —again- touches upon a highly charged problem encountered in the
artistic research community; the artists wants to be completely free on the
one hand and the research community needs a certain rigour on the other. It
therefore appears as a problem to accept transgressive, conceptually
provocative and individual projects as proper research. What if having no
method could also be a method of artistic research? The standpoint of The
Arts and Humanities Research Board is as mentioned (see section 2.3.1) to
only fund research addressing clearly-articulated research questions, set in a
clear research context and using appropriate research methods. This is a rigid
view of research that might narrow their contribution to the production of
better art. The decision of what is the better art is after all taken by a much
more complex mechanism constituted by the amalgamation of museums,
galleries, markets, critiques as well as audience reception. Without relating to
such issues, institution-based artistic research will stay less relevant
compared to the art world’s massive production of avantgarde art products.
After all it is a matter of definition of what is ‘crap’ art and what is not. In the
tradition of relational art the definition of ‘good’ art is dependent on both
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context and community. The role of the public also contributes to our
perception of what is and is not art. Is the work of art interesting for the
opinion of elites? Is it influential for the opinion of a wider audience? When |
was working as head of exhibitions for the Norwegian Touring Exhibitions
(Riksutstillinger, between 2003 and 2005) we mainly measured the success
of an exhibition quantitatively in terms of i) attendance statistics and ii) the
extent of press coverage for each exhibition. Good and successful art in this
institutional context is measured in its quantitative social effect, that is: art is
understood primarily as a social phenomenon relatively independent of style
and material.

How can artistic research both be based on community and extremely
individual expressions without stumbling into an aggressive spiral of
Kuhnian paradigm changes? Henk Slager states that:

research conducted by artists is obviously not characterized by
an objective, empirical approach, since art indeed does not
strive for generalization, repeatability, and quantification.
Rather, artistic research is directed towards unique, particular,
local knowledge.?*

Further, in the text to the exhibition ‘Nameless Science’, Slager states that
artistic research ‘leads to novel artistic strategies and intensities of
perception’.?® This particularisation means that artistic research is not
excluded from being science proper, but it does pose a challenge to our
notion of quality, our methods of assessment, as well as the normative ethics
of academic streamline thinking.

There are several reasons why artistic research should be more interesting
to the artistic community. It happens in the relatively protected atmosphere of
the academic laboratory, which enables exploration, reflection and
production with relative ease, focus and access to resources. The National
Norwegian Artistic Research Fellowships Program is one example of this. In
my own work | have also benefited from this programme and from an initial
scholarship from Telenor R&D. But perhaps parts of the ‘crap art’ problem
lies here as long as the real epistemological lab of art is found in the
exhibition context, that is in the zone of friction between the live visitor, the
context-based venue, the physical artwork, the scrutinizing gaze of the public
and the merciless critique of media.

Another issue is the artistic research field’s lack of critical mass. This
relatively young field is too small, too fragmented, too lightweight, and has
too little power of definition to compete with the traditional qualitative

24 In www.lierboog.dds.nl/workshop.doc accessed on March 10th 2010.
% http://apexart.org/exhibitions/slager.htm accessed on November 29th 2009.
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filtering that the established commercial art world is so good at doing. It is
however an activity in the making. The challenge for a rapidly growing field
is to accept that not all art projects fit within academic research traditions.
Also, in a field where few things are right, some projects might need both
breathing space and the opportunity to fail better. An abundance of
methodological approaches is required to achieve this.

2.3.6. Abundance of artistic methodologies

How does one systematically collect, organize, gain and distribute knowledge
in the name of art? When is rigorous academic thinking the way to go for
artists and their work? Feyerabend in his book ‘Against Method’ (1975)
argues that the world is so diverse, chaotic and surprising that there cannot be
one method (Hannula, 2005:38). Concepts like ‘truth’, ‘reality’ or
‘objectivity’ narrows people’s vision and ways of being in the world.
Therefore it is possible to argue in favor of methodological anarchy and
tolerance (ibid). This involves a methodological and research-based
experimentation, pluralism and tolerance. Is this what distinguishes artistic
research from the more rigid methods of universities? Hannula et al propose a
democracy of experiences to overcome the constructed differences between
artistic and scholarly research. Here no experience is cast aside, no
experience has a higher status due to its origin or reputation (Hannula,
2008:113). This focuses on the important role of experience as the foundation
of new knowledge. Hannula et al argue (Hannula, 2005:37) that in the case of
artistic research methodological abundance is a specifically productive
approach. Does then anything go? Still it has to be an open-ended, self
critical and reflective process. Yet, ‘the information produced by artistic
work has been the underdog in relation to scientific expertise and the truth
produced by it.” (ibid, 2005:34). But this is not the result of wrong methods,
but perhaps more an effect of the relatively short history of artistic research
and distribution of the artistic knowledge contained herein.

As mentioned before, there is arguably less difference between artistic
and academic research than is commonly thought. According to Borgdorff (p.
8), science at its best is less rigid and less constrained than many of the
participants in this heated debate would like to believe. Scientific research is
marked by openness and self-criticism (Hannula, 2005:26). Many
consequences could be drawn from this. As in the case of the Norwegian
scholarship program (see next section), one is to further the close connection
between producing works of art and producing valid artistic research
methods. If not anything, then a correlation can be more fruitful than one
would think at first glance.

Attempts to distinguish visual art practice from academic knowledge
practices and expertise (Bode & Schmidt, 2008:27) try to set apart the
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artwork from the theorizing around it (James Elkins 2005, in Bode &
Schmidt, 2008:27). It is as if art and artistic research are like ‘two
incapacitated cargo ships set on collision course’. In the light of how both
artists and visitors approach and try to understand art, this appears as an
unjustly constructed difference. As Bode & Schmidt (2008) observe, the
default position of anyone going to a gallery is trying to observe and
understand the artworks just as the researcher who follows a hypothetic-
deductive and qualitative methods. This implies that any member of an
audience applies his or hers own unarticulated and implicitly tacit method in
the mentioned setting of a gallery. The methodological consequence is here
that it becomes manifold, pluralistic and abundant. At the same time the goals
of such tacit artistic research methods are perhaps not necessarily so unlike
the ones found within the academic tradition. However, if such approaches
are to be formalised, they must also be able to answer critical questions and
reflections.

2.3.7.  Critical creative production

Research appears to be fundamentally important to enable, inspire and
motivate artists to produce works they would otherwise not be able to do.
This is reflected in The National Norwegian Artistic Research Fellowships
Program, which concentrates on ‘artistic practice as the focal point of
candidates’ projects’.*® The candidate must also write a critical reflection,
but the main emphasis is on the artistic project that must be an ‘independent
work of art at a high international level with respect to originality,
expression, consistency, relevance, presentation and communication. The
work shall contribute to the development of new insight, knowledge and/or
experience.’ In short this practical view of seeing artistic research as
producing artworks is meant to stimulate the production of art. Hence one
answer to the question of why there should be academic research in the arts is
that it presents an opportunity not found outside the institution.

Until recently it was almost impossible to do a Ph.D. degree in the context
of art academies and arts training. The current higher education reform in
Europe is now introducing the Ph.D. as its third cycle after the first bachelor
and second master degree. This move opens up new resources and new
possibilities in the field. As discussed on ‘wicked problems’ in section 1.5.2,
it is perhaps time to open the window and jump out (Hannula, 2005:13).

At the School of Architecture and Design in Oslo, AHO, its approach to
research is that its disciplines are built upon practice as the most important
source of new knowledge.?” Hence the term ‘making disciplines’ is used to

2 hitp://www.kunststipendiat.no/en accessed on November 29th 2009.
2 Available in Norwegian only http://www.aho.no/no/FoU/Forskning/Forskningsstrategi/. For information in
English visit http://www.aho.no/en/RD/Research-at-AHO/ accessed on April 10 2010.
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cover art-, architectural- and design-based research (Dunin-Woyseth and
Michl, 2001). Development of new knowledge is done through the iterative
development of specific projects, also known as ‘research by design’
(Sevaldson, 2008; van Turnhout, Terken and Eggen in Andre, 2008:261).
This can also have the character of artistic practice targeting the making of
artworks. Both the Artistic Research Fellowships Program and AHO here
share a common understanding of the important role of practice-based
research.

The challenge that artistic research presents is that interesting works of art
could be produced independently of the traditional context of museums,
biennials and galleries. This poses a risk to the established system, but could
just as well be seen as a positive expansion and addition to the wider artistic
field. It is time to demystify artistic research of the kind undertaken for a
Ph.D. and to emphasise what it represents: a critical knowledge of the
research methods appropriate to the field of study achieved through critical
practice, that is a critical and creative production. As Frayling, says the Ph.D.
is training for research, as well as a demonstration of successful achievement
in research. The University of Northampton developed practice-led Ph.D.’s
‘from the premise that critically-informed practice can be a valuable, lucid
form of research’.?® This opens up the production of interesting artworks as a
welcome part of future academic practice. As the next section describes,
finding my methods has been a process of constructing mutually supportive
academic and artistic practice.

2.4. FINDING MY METHODS

The use of methods in practice-based art research is nothing mysterious. The
context of critical practice is about exactly that: practical matters, not
speculative metaphysics. Methods are simply tools to think and work with.
Without methods systematic thinking is difficult. Methods describe how the
scientific results are found, and how it is possible to recreate them. They
function as navigational instruments that guide us to new knowledge. With
no description of the methods used it is also hard for others to
intersubjectively know how the results and conclusions were reached. The
Millennium courses® have formed the core of my Ph.D. training. Since day
one at the introductory seminars in 1999 at the Oslo School of Architecture,
the participants have been schooled in theory, methodology and critical
thinking in the making disciplines. Therefore, already in the beginning of my

2 The University of Northhampton,
http://www2.northampton.ac.uk/portal/page/portal/Arts/home/research/pgrad/practiceledphds, accessed on
24th of July 2009.

2 Organized as a Scandinavian Ph.D. training course by The Oslo School of Architecture and Design -
Norway, KTH - Sweden, The School of Architecture in Aarhus — Denmark, and UIAH —Finland.
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Ph.D. studies, | was given the opportunity to gradually focus in on different
methods that were interesting and practical in relation to my research issues.
Qualitative research can be described as a complex field of different
interpretive practices that attempt to understand parts of the world, without
the belief in an ‘objective’ reality. Here, the understanding of touch is a
matter of understanding the user and their position in the world. The focus of
my thesis is specifically on virtual touch as experienced reality®® within
computer-based and computer-created ‘worlds’. This is a user-oriented kind
of experience where one major challenge is to understand the human
component. Such a qualitative approach therefore appears more suitable to
help understand experiential-sensuous states. My methodological choice is
consequently of a qualitative kind, applying qualitative research methods
using my artwork as a special case. This focus on the experiential and
qualitative dimension does not exclude the indirect use of quantitative
methods in my research process. My use of numerical statistics to understand
the results of interviews is an example of that. As in much artistic research
several methods are combined and intertwined to adapt to real life situations.

2.5. THE BRICOLAGE OF METHODS

Bricolage is thinking while doing, thinking as doing.
- Richard Sennett

How to scientifically approach the complexities of everyday life as humans
live it? Michel de Certeau (1988) proposes that everyday practice is the
‘investigation of ways in which users operate, (...) necessary to articulate
everyday life’. Qualitative research offers multiple perspectives and
approaches to science as a producer of knowledge. Its overall focus can be
traced back to the historical roots of the Chicago school in the 1920s and
1930s (Denzin and Lincoln, 2000). With its sociological and anthropological
interest qualitative research was about everything human. As Vidich and
Lyman writes (Vidich and Lyman, 2000), it was ‘born out of concern to
understand the other’. Here is an important self-critical moment; because
how does one understand the other without understanding oneself? Or even
‘the self’? This question highlights the importance of awareness of self-
reflection in qualitative research. It is ‘a situated activity that locates the
observer in the world’ (Denzin and Lincoln, 2000). As qualitative research
has expanded it has included a wide variety of traditions and new
epistemological perspectives. These range from positivism to post-
positivism, modernism to post-structuralism and post-modernism, up to the

% This is a similar to the general focus of Dag Svanas (2000:115), but differs in the research target.
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variety of new, interpretive, qualitative perspectives of hermeneutics,
structuralism, semiotics, phenomenology, cultural studies and feminism
(Denzin and Lincoln, 2000:3). The complex range of traditions, perspectives
and approaches has led to a ‘blurring of the genres’, calling for a multi-
faceted approach to scientific investigation (Janesick, 2000). This has led to
the concept of the researcher being a ‘bricoleur’; someone who in the words
of Levi-Strauss (1966) is a ‘Jack of all trades’. Practically speaking it means
that adaptive methods are necessary for a changing field of study. The
bricoleur makes a ‘bricolage’; a combinatory, pieced together ‘carpet’ or
cluster of methods and approaches that fit to the complexity of the research
field. She or he is pragmatic and adaptive, acknowledging that research is an
interpretive practice revolving around interactive situations coloured by
culture and Zeitgeist. Research is a practical and creative work. In line with
C. Wright Mills, intellectual activity can in itself be understood as a kind of
craftsmanship (Weiland 1996:6). Simplified, one consequence of this
perspective is that ‘objective’ reality —if one acknowledges this notion of
reality- can never be captured. We construct how we perceive reality, but we
do not construct reality itself. Our notion of science is founded in a culture
undergoing a continuous change. Even if we believed in ‘reality’ today, our
cultural concept of it is virtual: it can and will change tomorrow. However,
this does not mean ‘anything goes’. As science, qualitative research is about
the systematic, methodological construction of knowledge in all its complex
and contextual, but functional relations (Cupchik, 2001). As the qualitative
research offers no distinct method of its own I have investigated different
bricolages of approaches on my way to a pragmatic combination useful for
my research.

One inspiration is how artists take action in the world. The works of
graffiti artist Banksy (2006) is created through action in the form of tagging
or trespassing on public property. Likewise the artistic method often consists
of interventions in the world. The method of Action Research has a similar
approach (Greenwood and Levin in Denzin and Lincoln, 2000:94), if not as
shocking. It does not represent one exact approach, but covers a family of
research methodologies facilitating for change or understanding by pursuing
action and research at the same time. It usually happens as a cyclical process
alternating between action and critical reflection. Through the improvement
and refinement of methods, data and interpretation an increased
understanding gradually emerges (Dick, 1999). The goal of action research is
that the action and the research mutually enhance each other. One of several
criticism raised against action research is that it confuses social activism and
development with research. Such and other possibly hidden political agendas
are reasons why critical reflection is a crucial component of action-based
research.
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Other inspirations to this research are the many different interactive
media-art installations | have seen and experienced. Another relevant
approach to my research interests would be to do either a single or multiple
case design study (Yin, 1994) (Stake, 2000)-based on these experiences.
Even if case study strictly speaking primarily is about what case is to be
studied (Stake, 2000), the case study research method can be described as an
empirical inquiry that investigates a (contemporary) phenomenon within its
real-life context. This is applicable especially when the boundaries between
phenomenon and context are not clearly evident, and in which multiple
sources of evidence are used (Yin, 1984:23). One criticism of the method of
case study is that the study of a small number of cases cannot offer grounds
for establishing reliability or generality of findings. Also, such intense study
of (single) cases is likely to cause biases. If one is to propose a generality of
findings based on a small number of case studies, this becomes an ethical
issue. However, a series of in-depth case studies can be very revealing
without necessarily being indicative of something *objective’. My main
reason for extending the methodology of classical case studies and including
research on my own experiment is that it gives me a better control over the
parameters in the events to be studied. Therefore it presents the possibility of
conducting a more classical and controlled experiment (Yin, 1994:9). None
of the interactive experiments | encountered at the outset of my thesis had the
sufficient complexity or multimodal interface technologies that was relevant
for the working hypothesis on touch as described in chapter one. It was
therefore necessary to go a step further, expand on the ‘classical method” and
attempt to use one of my own experiments as ‘case study’. | therefore use my
own work as a series of case studies, but concentrate on one project in
particular, namely the Erotogod project (chapter six). All in all this therefore
represents not just a qualitative but also an autoethnographic approach to the
issues of touch and experience.

2.5.1.  Autoethnographic methodology

The main focus of this research is on my own process of making and testing
interactive installations and bodysuits. From my position as a practicing artist
I have a unique possibility to ‘report from the inside’ and describe my
thinking and doing. | am in possession of tacit knowledge (Polanyi, 1967) or
Schon’s ‘Knowing-in-action” and through my projects I am in position of
telling my own story. According to Ellis and Bochner, the field of
autoethnography is an autobiographical strand of writing and research (in
Denzin and Lincoln, 2000:739). Within its complex layers it connects the
personal to the cultural. 1t is composed from within a simultaneously personal
and social space. The distinctions between the personal and cultural become
blurred (ibid p. 739) and the author/researcher is no longer an objective
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outsider in his/her writings. An example of autoethnographic research is
Kathleen Stewart’s book ‘Ordinary affects’. Here she calls the book an
experiment ‘committed to speculation, curiosity, and the concrete’... ‘trying
to provoke attention to the forces that come into view as habit or shock,
resonance or impact’ (Stewart, 2007:3).

Advocates of autoethnographic methods argue that to understand others
one should understand the self (Harold and Stephenson, 2006). This
statement in itself shows how difficult it is to precisely define and apply
autoethnography (Ellis and Bochner in Denzin and Lincoln, 2000:739). How
do I reveal myself to myself? As writings appear as the common working
material/output of autoethnographic research, one goal is to go through a
process of writing that reveals what happened in my experience with myself
or within situations | caused. In short, it is about writing stories about
realities. How does this as a method differ from writing fiction? It differs in
that it tries to portray what actually happened, or at least by not telling
something that one knows to be false (ibid, p.753). By setting the living,
personal experience in a context and analyzing it, autoethnography makes it
possible to learn about the general from the specific (Harold and Stephenson,
2006). If the self-reflective process is thorough enough, possibly the result
will speak beyond itself.

For me personally, the autoethnography method has inspired my self-
reflection and analysis through setting my lived experiences in context.
Relevant for the topic of the thesis is: which meaning does the embodied
experience of touch assume in the context of lived experience? To uncover
this | have based the research on the following data collection:

«  Participant observation of behavior in the installation environment.
These observations were recorded as field texts, through free
writing, self-introspection and stories.

. Document analysis of video of the participants inside the
installation.

»  Reflective writing to reflect my personal experience of the
professional practice approach.

«  Discussions with critical friends to explore emerging issues in depth.
This was done, for example, during a presentation at Atelier Nord,
Oslo in 2003.

Underlining the self reflection and subject-oriented experiences are
methodological similarities between autoethnographical methodology and
empirical phenomenology. Empirical phenomenology is known to focus
mainly on the researcher’s self-reflection on experiences of the phenomenon
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under study, and to the participants’ (the subjects) descriptions of their
experiences (Hein and Austin, 2001).

Both methodologies represent uncertain research processes that are
exposed to several sources of error and erroring on behalf of the subject
writing it. Such methodologies are also vulnerable to the self referentiality
and circular interpretation of the hermeneutical circle (Patton, 2002:497).
Even if the meaning of a text must here be found within its cultural,
historical, and conceptual context, it is still criticized for being signs referring
to other signs. And why do not these signs refer to yet other signs — where in
the end there is no ultimate meaning or concept. Inspired by the
autoethnographic method to speak through my own voice and experience, it
is also my intention to move on. To overcome the deadlock of overt
introversion present in such introspective endeavors, it becomes all the more
challenging to develop a method that fits my work and my particular kind of
research.

2.6. THE CHALLENGE OF METHODOLOGICAL
DEVELOPMENT

The project aims not just at generating empirical knowledge, but also at
developing new designs for the scientific quest within the aesthetic field - and
in particularly in relation to new media. Why is this so important? In the case
of art and interactivity, contemporary theoretical understandings of (Laurel,
1993; Druckrey, 1997; Stone, 1996) are based on unlike experiences of
computer-enabled environments. We do not yet have a common conceptual
understanding for the experience within touch-based interactive systems. A
central challenge to the project has therefore been to develop convincing
approaches and ways of conducting scientific research in the field.
Throughout the Millennium course at AHO it became clear that the greatest
challenge presented to reflective practitioners is to develop efficient and new
combinations of scientific methods appropriate for the practical-aesthetical
field. Without any established and obvious research strategy to fall back
upon, the current pluralistic, hybrid research method has evolved. Another
inspiration is Habermas™ model of the three scientific interests. Habermas
constructs the definitions of worthwhile knowledge and modes of
understanding around three cognitive interests: 1: prediction and control, 2:
understanding and interpretation, 3: emancipation and freedom (Cohen,
2000:29). Firstly as chapter three, four and five explain, I have developed
further a technical understanding of what touch is and can be, secondly -in
chapter five- a theoretical framework for the understanding of it, and lastly
chapter seven and eight look at emancipatory uses of the results of the thesis.
Of fundamental importance is the hermeneutical dimension of understanding
the phenomenon. Even if Habermas’s model provides a nice way of framing
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a problem, it has been critized for lacking a fourth pillar: the expressive
interest. Such existential dimensions present critical elements in the
evaluation of the user interviews.

On the background of pragmatic choice, a more traditional way of
research was chosen for my perhaps more unconventional experiment. In
addition to the empirical and practice-based research experiment, the
traditional scientific and social science methodologies of user observation
and questionnaire were chosen. These are all recognized and established
ways of doing research.

The three methodological cornerstones of my scientific research process
are: empirical practice-based research, user interviews, and user observation.
Combined with the practical experiment and the autoethnographic approach,
my research methods can be described as ‘hybrid’, drawing on
interdisciplinary research. This reflects the central challenge that faces the
practical-aesthetical research field: how to develop methodologies that i) pay
justice to and ii) are applicable to the individual —even evasive- character of
artistic cases. With a personal and qualitative approach, how to secure my
research against alternative, conflicting understanding and avoid wishful
thinking? The three cornerstones of my method consist of a triangulation that
is relating results of different experiments to corroborate or support each
other. This provides mechanisms and measurements contributing to make
artistic research qualitatively sound.

2. 7. EROTOGOD - A PERSONAL, PRACTICE-
BASED ARTISTIC EXPERIMENT AS CASE STUDY
Practiced-based research is research formed by the practice of making art
(Graham, 1997:15). Such art-led research is integrated in this thesis through
the construction of a practical-aesthetical experiment. This represents
empirical research by the testing of a prototype of a touch-based and
interactive installation. The advantages of building a prototype are many
(Stary,1996). First of all it facilitates testing conditions that are not covered
by established principles of design. Then it provides an evaluation of a first
concept for user interface as well as giving quick feedback from the user(s).
Drawbacks include the temporary and limited experiential construction of
prototypes. The scope of the first Erotogod prototype was to cover certain
aspects of technologically produced touch. As an experiment it has an open,
explorative character. Through the empirical study of multimodal interface
technologies in computer enabled environments the four hypotheses stated in
chapter one will be evaluated in chapter eight.

For my empirical investigation | designed and developed the ‘Erotogod’
project that was exhibited at the Henie Onstad Art Centre in October 2001
(chapter six). The multisensory, immersive and touch-based computer
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enabled environment of Erotogod was constructed on the basis of my earlier
interactive media art installations such as cyberSM and Solve et Coagula
(chapter four). According to Schon, artistic works can be seen to represent
knowledge, and the way the artist makes them reflects artistic methods
(1983). In the future and within a new framework of building systematic
knowledge, making artworks could possibly be part of building methods. In
the case of multifaceted works of art like mine a pluralistic combination of
the research methods can prove useful, hence the naming of hybrid
methodology to describe my artistic research process.

2.8. SUMMARY AND DISCUSSION

A sturdy methodology is essential to the development of a critically-informed
practice. This involves positioning oneself in relation to the field of research.
The chapter is therefore divided into two parts. The first half looks at the
wider field of artistic research and comments on the challenge of doing
artistic research. It attempts to frame the questions of methodology and
knowledge production within the current debate about practice-based
research. It asks important questions on the relation between art and research
as well as the nature of the knowledge generated by artistic research. The
differences between art practice-in-itself and art practice-as-research are also
discussed.

The second part of the chapter describes my form of artistic research and
is a route map of the methods applied during my practical art experiment
‘Erotogod’. This section presents how my practical art work becomes ‘art-as-
research’. In parts my research appears as an autoethnographic study of my
experience of touch, and of the process of making and testing of bodysuits.

The methods chosen to be used were i) empirical practice-based research,
ii) user interviews and iii) user observation. These were applied as tools to
systematically create knowledge relevant to the making disciplines. The
complex and multifaceted character of practical-aesthetical experiments
demands bricolaged and interdisciplinary methods, therefore the use of
‘hybrid methodology’ is suitable to describe my research.

Methodologies of art promise to be used to define new practices of human
social inquiry (Finley in Denzin, 2005:684). For many the combination of
free artistic practice with formal research appears as a contradiction in terms.
In the right context, with the appropriate and consequent methodologies, art
can count as good research. Practice-based art appears to contribute to how
new stories and amalgamations widen the way we know and what we know.
One advantage of artistic research is its focus on subjective knowledge in the
form of individual expressions. The challenges are, however, many, ranging
from the ethical as in Banksy’s works, to the market-driven factors where
sales numbers can appear to decide what is good or not.
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One main question posed in this chapter is whether there are similar ways
of constructing knowledge systems within both art and science. Is artistic
knowledge worth the same as the knowledge we derive from the hard
sciences? Or less? To answer this chapter six and seven will go into detail
about the project that serves as the practical example in relation both to the
exploration of touch and in the development of a critically-informed practice.

The next chapter will look at how touch functions from a physiological
point of view, how it is psychologically perceived, and how it
phenomenological contributes to the making of meaning.
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3. THE PHYSIOLOGY,
PSYCHOLOGY AND
PHENOMENOLOGY OF TOUCH

The deepest thing in man is the skin. - Paul Valéry™

The initial question of this thesis concerns the manner in which touch is
technologically reproduced and experienced. But, what is touch in itself?
How does the sensation of touch come about? This chapter explores how
touch functions. Is it a distinct feeling of its own? How does it relate to the
things that are external to the body? Or are the body and the world
inextricable aspects of the same unitary experience? On the physical level of
skin functionality, how is the skin touchable? What makes skin register
touch? And, in the larger picture, how do the diverse haptic senses function
together?

To elucidate these questions in order to understand touch, the following
chapter will look at how we corporeally register, psychologically process and
phenomenologically reflect upon touch. The domains discussed -body, mind
and experience- comprise a range of physiological (biological), psychological
(mental) as well as cultural issues.

Designing an interactive media system like my Erotogod experiment
(chapter six), which is based on the manipulation of user perception
presupposes that the artist has a working model of human perception. The
theories of perception presented here will therefore serve as doorways to the
understanding of touch.

Experience from my own projects shows that the design of meaningful
haptic content and communication is dependent on several factors. One is
knowledge of how the skin functions and how tactile information is encoded,
transmitted and processed (Pasquero, 2006:6). Designing for haptics is a
broad field that involves physiological, mental and psychological aspects. In

3L in Ewing, 1994:138.
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addition to these, the experience of touch, that is its phenomenology, is
central to the understanding of haptic sensations.

The first part of this chapter discusses the physiological underlying
mechanisms of touch, explains how the physical mechanisms behind
corporeal touch occur and how we neurologically perceive touch. The second
part investigates the psychology of touch, looking into the mechanisms of
how touch is perceived. How we understand touch outside its somatosensory
dimension (i.e. the biology of sensory receptors) is seen in relation to its
emotional and mental construction and contextualization. This involves the
cognition of touch: how do we know that this touch is hard, sharp, pointy,
warm, soft, good, etc.

This leads thirdly into a phenomenology of touch exploring the
experience of touch, how the meaning of touch arises and how it casts light
on the general way we are embodied and ‘find ourselves in a world’
(Ratcliffe, 2008:299). Metaphorically speaking, the three approaches to touch
follow it cumulatively from the skin to the brain and back into the world.

Understanding the multifaceted aspects of touch has been important for
the construction of instrumental touch technologies as exemplified in my
various bodysuits, (see chapters three and six). In the context of this text the
sensory characteristics of the skin will be considered from an artistic
perspective. Understanding the basic functionality of touch is a way to use
and apply touch, enabling the artist to craft the better stories and create
stronger media-based artworks. As history relates, this is not always a
straightforward procedure.

3.1. EARLY HISTORY OF THE SENSES OF
TOUCH

The history of touch starts with the history of the five senses. These have
been much discussed within the history of perception. The intention here is
not to comprehensively cover the topic, but to give an overview of some of
the early discussion of touch. Dividing the sensorium —as the sum of all
senses- into five has established itself as the most common historical
division, dating back to Indian medicine and philosophy as it appears in the
Vedas. Here we encounter for the first time the idea that perception or
sensations are localized to specific organs (Jitte, 2005:20). Better known to
Western philosophy is Aristotle’s establishment of his theory of the five
senses in De Anima (ca. 350 B.C.) where sight is considered the superior
sense (Paterson, 2007:1). Although he places touch as the lowest and most
physical sense Aristotle has a central position and made one of the most
substantial contributions to the history of trying to understand how touch
specifically functions.
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While Plato discredits the senses as being illusory and deceptive, Aristotle
sees the description of the senses as essential to understanding biology and
ultimately human and non-human perception (Paterson, 2007:16). In his
study of the senses he puts touch in the centre. It is both indispensable and
prior to the other sense modalities. Even if sight is to him the supreme sense
and the ultimate perfection of sensoriality, he considers touch as fundamental
to living. It is ‘the deprivation of this sense alone that leads to death in
animals’, (Aristotle, De Anima: 220).

Recent research has shown how important touch is for the development of
the human personality as a whole (Field, 2003:1). Aristotle’s view of touch as
independent of a single organ is breaking away from the thought that
perception belongs to a specific organ. Where the eye is for seeing and the
tongue for tasting, the sensation of touch is dependent on the flesh as a
medium rather than an organ (Paterson, 2007:17). Aristotle’s idea that touch
is not attached to a physical organ is first discussed by Plato in Timaeus
(Jutte, 2005:35). An interesting aspect of not belonging to a specific organ is
the holistic function touch then receives (Plato, Timaeus, p. 56). Bodily
sensations like pleasure and pain, heat, cold, smooth, rough, edgy and round
are all ‘disturbances that affect the whole body in a common way’ (Timaeus,
65c, referenced in Jiitte, 2005:35). This understanding of touch puts itin a
larger context, and relates it to Plato’s theory of the senses. This is also
visible in Plato’s philosophy of ideas, the word ‘idea’ stems from eidos
which means ‘to see’ (Jiitte, 2005:36). The new approach in Aristotle’s
philosophy is that he ‘ascribes psychical functions to the senses’ (ibid, p.36).
Even though he thinks the heart to be the organ of touch (ibid, p. 42), touch is
no longer just some separate physical entity on its own, but —as he says about
sensory deprivation above- affects no less than the whole organism. Yet, the
sense of touch appears both on the top and bottom of Aristotle’s five point
scale of the hierarchy of the senses (in addition to sight, hearing, smell and
taste). This apparent contradiction was further treated by scholars like
Avicenna and Aquinas who tried to develop theories that reconcile touch and
sight as equally important (ibid, p. 69).

Early modern theories on tactility followed up on this idea. The English
physician Crooke describes touch in 1615 as something that is dispersed
throughout the body (Harvey, 2003:82). It cannot be pinned to a certain organ
or function. It is immediate in the sense that there is no medium between the
body and the world that produces the touch. It is dispersed throughout the
body. Carla Mazzio has done a very interesting analysis of Thomas
Tomkins’s 17th century play Lingua (also in Classen, 1993:4). In this drama
about the social sensorium, touch is presented as such a distributed
phenomenon. In the play Tactus (touch) is one of the protagonists, and
through his ‘resistance to representation’ and ‘polymorphous diversity’ he
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claims that every sense is a kind of touch (Mazzio, 2005:88). This poses an
intriguing question: what would be the consequences of a reduction of the
sensorium to different kinds of touch only? What would then ‘music to the
ear’ and ‘painting to the eye’ be (Howes, 2005:56)? Such a reduction quickly
makes it obvious that touch is not just hard to categorize, but also impossible
to pin down. Tactus only excludes the possibility to differentiate between
various sensuous impressions and soon reduces the impressions on the
sensorium to a grey and messy matter. There would be no arts, no
differentiation between beautiful and ugly. As our everyday experience tells
us, this cannot be and the play therefore soon restores the hierarchy of the
senses. This indicates that there is a deep interrelation between the different
senses. Such a cross-modal interaction seems to overcome the perceptual
limitations of each sense has by itself. This phenomenon of synaesthesia will
be explored further in chapter six (section 6.2.2).

The history of touch includes the tendency to objectify it. The question is
not just what touch is, but how it can be formed and what it can be formed to
become over time. The senses seem not to be static entities, but appear to
transform themselves in relation to socio-cultural changes. Karl Marx said
that ‘the forming of the five senses is a labour of the entire history of the
world down to the present’ (Classen, 1993:7 and Jiitte, 2005:10). If this is the
case, then the notion of the five senses is a plastic and cultural construct that
changes over time.

Whereas the senses of sight and hearing can be observed, measured and
somehow objectified through various recordings like video and audio
records, touch resists similar kinds of objectification. It remains until today
something immediate, fleeting, subjective, deeply personal and impossible to
reproduce and share with others. As Mazzio says, the history of touch is a
history of the rejection of objectification (Howes, 2005:86). Constance
Classen has a similar perception, saying that the history of touch is as
difficult to define as touch itself (Classen, 2005:3). Her approach to touch is
through the looking glass of culture.

An interesting approach to the history of touch is all its hidden histories
revealed in Mark Paterson’s ‘The Senses of Touch’ (2007). Here he notes
how the history of the non-visual senses has been ‘actively forgotten,
deliberately written out of the history of the West’ (Paterson, 2007:59). In his
critique of “visualism’ (ibid), he tries to ‘reveal the underlying haptic aspects
of spatial experience and reinscribe them into (...) cultural history’ (ibid, p.
59). Referring to the complexity of sensory information and the
somatosensory system, he argues for the multisensorial aspects of spatial
experiences.

Following Marx’s historical and philosophical transformation of how we
understand touch by taking the discussion out of a medical context into the
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social domain, Jitte states ’there can be no such thing as a natural history of
the senses, only a social history of human sense perception’ (Jiitte, 2005:9).
Touch it seems, is indeed a part of Merleau-Ponty’s intentional arc, that tight
connection between body and world (see section 1.1), and subject to
individual perceptions. Does that mean that it can never be objectified and
that it is impossible to establish a common, strong ground for the utilization
of, for example, a haptic language?

Aristotle’s classical division of the sensorium into the five senses is a
construction that has shaped the history of perception. It has been challenged
by psychologists such as Sherrington and J. J. Gibson (Paterson, 2005:20).
Contemporary understanding of the human senses has changed and its
number currently ranges from eight to twenty-one (Durie, 2005). The number
is not so certain now because of continuous discoveries in neuroscience.
There could be less or even more. As our senses seem to works across modes
of functionality, it is most likely not possible, or not even sensible to pinpoint
the exact number of senses. Our understanding of the senses in general is still
only partial and its debate a long way from being finished.

Touch is more often than not treated as a specific sense, but as a term it is
more a conceptual umbrella covering a wide field of experiences, sensations
and phenomena. It is a very diverse phenomenon covering experiences from
chewing to social contacts to inner body movement. Therefore it is more
descriptive to talk in plural of the senses of touch than touch in a singular
form. This thesis will focus on the haptic dimension with special focus on the
tactile sensation of pressures. So how does one understand touch today? How
do we functionally perceive touch? The development of theories of touch will
continue in chapter five and the next section will try to explain how it
physiologically comes about.

3.2. THE PHYSIOLOGY OF TOUCH:
UNDERSTANDING TACTILE INFORMATION

Every day of our life we collect and process an immense amount of sense
stimuli. We are only aware of a small part of what our body senses. Before
we become aware of being touched the stimuli has been through a long
register of somatic (bodily) filters.

What happens when our skin is touched? How does the skin actually
sense? Does touch happen in the epidermis that is outer layer of the skin, or
deeper down inside the body? For the construction of systems using touch, it
is of interest to look at what we can sense and how the body both registers,
processes and forwards signal from skin to the brain.

In Ashley Montagu’s view, based on medical evidence, the primacy of the
tactile realm is confirmed: ‘[The skin] is the oldest and the most sensitive of
our organs, our first medium of communication, and our most efficient
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protector [...]. Even the transparent cornea of the eye is overlain by a layer of
modified skin [...]. Touch is the parent of our eyes, ears, nose, and mouth. It
is the sense which became differentiated into the others, a fact that seems to
be recognized in the age-old evaluation of touch as ‘the mother of the
senses’’ (Montagu, 1971:3; Montagu cited in Pallasmaa, 2000).

The skin is not just the largest organ of our body, covering almost two
square meters (Pascquero, 2006:7), but it also has an incredible sensibility
and resolution. Think of how we easily can discriminate between feeling the
crackle of broken glass versus the warmth of a hand gently touching another
versus a violent blow? Or how the deaf blind can understand conversations in
almost real time through the tactile communication system Tadoma (ibid, p.
5). Tadoma is a haptic language for the deaf and blind where the deaf-blind
places their hands on the face of the speaking person to interpret the speech
through the vibrations felt in their hands (Grunwald, 2008:79).

From the onset of a tactile stimuli onto the skin until the resulting
perception, the user undergoes a range of complex mechanical, perceptual
and cognitive phenomena (Pasquero, 2006). It is beyond the scope of this
thesis to explain in detail what happens. However, it is important to have a
basic understanding of how tactile information is physically formed,
transmitted and understood. The aim is therefore to give a brief overview of
how tactile touch functions from the physiological point of view.

3.2.1. Physiological functionality of the skin

The body’s perception of touch is a complex process involving neurological,
chemical and mechanical elements. Through touch we perceive impressions
such as pressure, vibration, temperature, pain and position. Through the skin
alone we can also easily discriminate between sharp and dull objects, rough
or smooth textures etc. Just as the number of our senses can be reduced to the
extero- and interoceptive, the senses of touch can also be divided in two sub-
systems (Haans, 2006 and Paterson, 2007:20). The cutaneous —or tactile-
system deals with the outward-oriented, exteroceptive senses of pressure,
vibration, pain, temperature and the kinesthetic system that deals with the
inward-oriented, interoceptive sensations like movement and bodily positions
in time and space. Together these two dimensions create the haptic
perception, which is experienced as both tactile and kinesthetic. Kinesthetic
movement of the body causes cutaneous issues such as stretching and pulling
of the skin, and vice-versa. Therefore there cannot be a strict division
between these two systems, but such a conceptual breakdown of touch into
sub-systems and sub-elements is helpful in analyzing and understanding how
touch functions.
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3.2.2. The tactile senses of touch

The skin is commonly thought of as one flexible, sensuous, outer layer of the
body. In reality it is composed of several layers and elements with various
functionalities. Simplified the skin can be described as a layered structure
composed of a variety of components like ridges, epidermis, dermis etc
(Figure 3-1). These structures comprise of diverse and various biomechanical
characteristics (Pasquero, 2006:9). The focus on touch -as it is experienced in
my projects- is here on the perceptual impressions caused and conveyed via
the outer skin. Therefore, this research centers on the general perceptual
modalities of the human skin i.e. pressure, temperature and vibration. These
three modalities constitute the organ, constantly detecting and reacting to
environmental realities. Jill Scott adds proprioception as a fourth modality
(Jill Scott in Sk-interfaces, 2007:62). Proprioception describes how we know
how we are moving and which position our bodies are in. It has therefore also
been called ‘depth sensibility’ (Grunwald, 2008:432). Proprioceptive
embodiment provides us with information about three conditions: i) the state
of our deep tissue, ii) our movements and activity, iii) the effects of
displacement in space (Geurts, 2002:9). Even if parts of the proprioceptive
sense necessarily involves receptors in the outer skin like stretching caused
by movement, it is debatable as it is primarily muscular as well as belonging
to the interoceptive system. As both the sense of kinaesthesia and
proprioception relates to the ‘muscle sense’, they were often confused with
each other in the early 19th century, but has subsequently become
differentiated (Grunwald, 2008:33). One artistic example of the use of the
proprioceptive sense is Stelarc’s Ping Body project (section 4.7.3). Here the
audience induces various proprioceptive positions to his body through a
computer-interfaced muscle-stimulation system controlled over the internet
(Paterson, 2007:115).

3.2.3.  Skin receptors

As mentioned, there are several touch senses in the skin, each of which is
associated with a different type of receptor embedded at a different levels
(see figure 3-1). Some are sensitive to a light touch, others respond to
pressure, thermoreceptors to temperature and others like the nocireceptors
signal pain. A nociceptor is a sensory receptor in both cutaneous and visceral
tissues that signals when damage to the tissue and body occurs. It reacts by
sending nerve signals to the spinal cord and brain. The perception of pain
occurs through this process and is called nociception.

Likewise, also the other kinds of receptors convert the mechanical or
thermal stimuli into electrical signals that are then transmitted through nerves
to brain. This process is called sensory transduction. There are also some
motor nerve fibres that carry impulses to dermal muscles and glands, causing
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these structures to react. The four main types of skin mechanoreceptors of
interest to haptic sensations are the Pacinian corpuscle, the Merkel disks, the
Meissner corpuscle and the Ruffini organ. According to Pasquero (2006), the
Pacinian corpuscles are encapsulated receptors found in the most superficial
layers of the skin and transmit information about light pressure. This plays an
important role in the discrimination of shapes, edges and texture. The Merkel
disks are mainly responsible for the detection and identification of spatial
patterns. These let humans recognize patterns such as the Braille dots and
sharp edges. The Meissner corpuscle are densely packed in the human finger
(150 units/cm2) and are only, but highly sensitive to dynamic skin
deformations. This is important of detecting skin motion which again is
useful for the accurate control of grip forces. Other receptors like the
Pacinian corpuscles are located deeper and are optimized for detecting
vibrations and, for example, moving a finger on rough material. These are
quick and do not respond to steady stimuli. They have a much higher
sensitivity to skin motion (200-300Hz) and therefore probably account, for
example, of the remote perception of an object via a tool (Pasquero, 2006:8).
So they provide information about dynamic qualities of stimulation.

} Epidermis

Dermis

Meissner corpuscle

©-

Pacinian corpuscle Ruffini organ Merkel disks Free nerve endings

Figure 3-1 Skin layers: epidermis, dermis (above the subcutis) and placement of
mechanoreceptors of the glabrous skin, image courtesy of
http://grants.hhp.coe.uh.edu/clayne/6397/Unit4_files/image019.jpg

The sensation of pain is in general associated with the free nerve endings, but
it appears that other receptors can function as nociceptors too (Iggo, 1974).
An interesting aspect of this phenomenon relevant to this thesis is that pain
does not happen in the nociceptors. Pain is a perceived phenomenon when
the signals from the nociceptors reach the brain. As will be discussed in
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chapter five on theory, also in medicine and neural science, perception is
conceived as ‘a product of the brain’s abstraction and elaboration of sensory
input’ (Kandel, 2000:437). A consequence of this is that ‘there are no
‘painful stimuli’ — stimuli that invariably elicit the perception of pain in all
individuals’ (ibid). A question of interest to the development of haptic
expressions is which impressions can be perceived as painful by more people.
Since the perception of pleasure also arise through the same neurological
processes, it is reasonable to expect that the same perceptual mechanisms
cause sensations of the classical pair of pleasure and pain.

As described, the somatosensory system has specific instrumental
characteristics. This also implies limitations. One consequence of the
receptors’ limited capacity to register frequencies is that for instance that the
skin cannot be used to hear human voices (Pasquereo, 2006:3). It is simply
not built for that. To translate sounds like alarms and simple signals intro
vibrations that again are perceivable through the skin is not a problem. A
typical vibrator used to affect the skin, such as pager- and mobile phone
motors, operate at sound levels between 0 and 200 Hz (rotational speed up to
12.000 rpm). This fits well with the described abilities of the mechano-
receptors and shows that a basic knowledge of the possibilities as well as
limitations of the sensory abilities of the different receptors is important in
the design of a future haptic language for the skin. However, vibration-based
languages like Tadoma are perceived through vibrations on the skin. This
appears as a contraindication to the skin’s inability to hear. The explanation
why Tadoma can be ‘heard’ through the skin and the hands is due to learned
skills of associating certain vibrations and vibrational patterns with sounds
and language. Although it is not at the centre of this discussion, Tadoma is as
such an indication of how tactual communication can be constructed and
even function on the level of a spoken language.

3.2.4.  Summary and discussion of the physiology of touch
Aristotle’s division of the senses into five is one of several possible models to
understand perception. Perception itself is much more interlinked and
interdependent than commonly thought. The historical models explaining
touch are various and point to a debate that still continuous. Touch is rather a
conceptual umbrella covering a wide field of experiences than a sense. It is a
multifaceted phenomenon to comprehend, even if the understanding of its
physiological functions is medically and physiologically relatively advanced.
It is a very diverse phenomenon covering experiences from chewing to social
contacts to inner body movement. Therefore it is more descriptive to talk in
the plural of the senses of touch than touch in a singular form.

Biomechanical models of the skin often simplify its functionalities. The
explanation of the physiological function of touch given here is meant as a
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basic overview of the physical construction of the skin and its ability to sense
and encode touch function. In general there are five receptors that register
cutaneous impressions. These are the Pacinian corpuscle, the Merkel disks,
the Meissner corpuscle, the Ruffini organ as well as the free nerve endings.
The bodysuits that | use in my projects ask the practical question of how the
body and our perception can be influenced by touch. Due to my instrumental
use of bodysuit this is mainly a cutaneous issue that is dealing with the basic
sense modalities of touch through the outer skin as we know it through the
Meissner, Pacinian corpuscle, the Ruffini organ and the Merkel disks.
Important issues on touch that is only partially dealt with here are the
proprioceptive, vestibular and kinaesthetic perception. These are part of the
interoceptive system and deals with phenomena of touch inside the body such
as movement and limbic positions.

Descriptions of the haptic abilities of skin often focus on the hands
(Figure 3-1). This is most likely because it has a higher density of mechano-
receptors and correlates to Penfield’s body maps (Figure 3-2) where the
hands, feet and lips are areas of the body with a higher sensory resolution.
My artistic work with haptic bodysuits focuses on covering most of the body,
also those with lesser sensitivity. The physiological functionality of these
areas is not mapped out, but in general it would be likely to expect that areas
of the skin with a lesser sensitivity need lesser stimulation. This remains a
question to be tested. Another question of interest is if the same cutaneous
and physiological touch can have a universal meaning? As the example of
nociceptors shows, pain is a sensation that arises in the brain. Whether one
feels pleasure or pain is therefore, from a neurological and medical point of
view, also a question of learning and other ‘higher’ cognitive functions. This
question might also be conceived in terms of the difference between
sensation and perception — the former as raw and unprocessed, the latter as
cognitively processed. To understand the functionality of touch one must
therefore include its psychology.

3.3. THE PSYCHOLOGY OF TOUCH

The psychology of touch examines the mechanisms of how touch is
perceived. It looks at what happens when the signals and sensations (e.g.,
pressure, pain, warmth) from the somatosensory systems have reached the
brain. This involves, for example, the cognition of touch: how do we know
that what we touch is hard, sharp, pointy, warm, soft, good etc. Such
perceptual information is instrumentally significant for understanding and
constructing haptic impressions as exemplified in my work on bodysuits. It is
not the aim of this introductory chapter to comprehensively cover the many
topics of the psychology of touch. Instead it will concentrate on some
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selected issues that are particularly relevant for the development of artistic
works involving haptics in general and tactile stimuli in particular.

When entering an exhibition space and an artistic installation, how does
touch influence our perception of it? As the senses can be divided into
different systems and subsystems, also the cutaneous touch can be divided
into categories. One model is, for example, to emphasize a difference in the
tactile versus the tactual touch. Tactual touch refers to active exploratory
action of touching and manipulative touch. Tactile touch refers to passive
touch, like being touched (Schiff, 1982:xi) through the stimulation of the skin
by some outside agent (Pasquero, 2006). This way of categorizing touch has
been much debated. One question is whether or not the factual reception of
touch is more important than categorizing it as active or passive. This is
because, as nociceptors shows, sensations do not happen in the various
receptors, but in the brain. Perception of touch appears as an activity that is
primarily in the head, not in the body (Heller, 1991:8).

Various theories also show that there is no agreement about the mental
perception of active versus passive touch. Vega-Bermudez et al assert that
there is no difference between active and passive touch in form recognition,
when the stimuli pattern is smaller than a finger pad (Vega-Bermudez, 1991).
Shimoga (1992) identified five main approaches for finger touch feedback
through visual, pneumatic, vibro-tactile, electro-tactile and neuromuscular
stimulations (Burdea and Coiffet, 1994:86). Inspired by Uexkiill’s notion of
‘active area’, Skramlik developed a concept of haptic space (see section 5.3
and figure 5-2). He found that the body appears to have it is own coordinate
system and that this varies from the world around it: ‘Haptic coordinate
system varies from Euclidean geometry on all levels’ (Skramlik in Grunwald,
2008:34).

A question relevant for the Erotogod project is what happens when a
touch is actively passive? When the users of Erotogod enter the installation
they are seemingly passively kneeling down (chapter six). The installation
will however, actively touch the users back according to their actions. In my
experiments both active and passive forms of touch are used. Erotogod
utilizes tactual touch when the users actively and autoerotically have to touch
their own body. This action turns the body of the user into an object and lets
the body sense tactile, indirect and passively. In this way tactual and tactile
touch is combined in the same action.

Effects of the psychological perception of touch are many (Pasquero,
2006). One is masking, which is the phenomenon when the sensation of a
first tactile stimuli makes it hard to perceive a second and different physical
stimuli. The first perception masks the second out. Secondly, the
phenomenon of vibrotactile adaption describes how we get corporeally
habituated to a repeated stimuli. With the same vibrotactile stimulation in the
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same spot over a longer period, users appear to become numb to that
sensation. We adapt to the sensation, internalizing and normalizing it. This
has its neurological explanation in observed decrease of firing rates at the
mechanoreceptors level (Pasquero, 2006:11). Thirdly vibrotactile
enhancement can occur as a consequence of a conditioning stimuli. If a user
is ‘warned’ with a short vibrotactile burst ahead of the main stimuli, then the
main stimuli can be sensed more strongly. This is the so called enhancement
effect (Verrillo, 1993:291).

As briefly discussed in this section, there are many ways to touch and be
touched. Relevant questions for this thesis are how and whether haptic
experiences can be managed or engineered. As most psychological theories
of touch sees it as a phenomenon happening in the brain and because of all
evidence that touch can both be conditioned and channeled through
contextual information, then the answer to this question appears positively
confirmed. However, to see the perception of touch as such a brain dependent
experience lures us into the “homunculus’ model of understanding perception
(Heller, 1991:21). According to the homunculus model (see section 5.3.1)
there is a small man inside our head that perceives, digests and controls the
signaling and perceptive processes. Such a model explains touch
comprehensively, but as will be discussed in chapter five, it is not acceptable
from a phenomenological point of view.

This is further investigated in the section on of psychophysics, but first it
is crucial to look at how touch affects us and our emotions.

3.3.1. Touch, affects and emotions

The life of the senses is intimately linked to the life of the emotions (Howes,
2005:399). Touch and affect are ambiguous and closely interrelated
(Paterson, 2007:81). To haptically -and actively- reach out and touch
someone can cause affect in others. Tactile —and passive- touch implies one is
being affected. A working definition for affect would be referring to the
experience of feeling or emotion. Emotions are often, but not necessarily
caused by some kind of physical influence. Both the definitions as well as the
differences between affect and emotion are many and often unclear (Lewis,
Haviland-Jones, Feldman, 2008:10).

In my own work | have approached touch from a qualitative and holistic
approach. My interest has been not only how touch affects us physically, but
also -from the artistic point of view-particularly how it influences human
affects and emotions. The presence as well as the absence of touch -as
Aristotle said- can have a huge affect on living beings. The significance of
touch can be overwhelming: ‘A short touch by another person can elicit
strong emotional experiences; from the comforting experience of being
touched by one’s spouse, to the experience of anxiety when touched by a
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stranger’ (Haans, 2006:3). Touch as experienced through direct contact with
other humans and in a social context is different from the touch an individual
experiences when exploring objects and environments. Touch is here dealt
with through the latter, singular perspective i.e. in situations and installations
experienced by one user alone. However, the Erotogod installation that is at
the core of this thesis (chapter six), is built upon expressions designed by
humans and deals with humanlike expressions. Therefore it is somehow also
a social experience to be touched in such installations. Also users tend to look
for anthropocentric reasons why something appears as it is. We fill in the
‘existential’ gaps and make experiences meaningful — even if they not always
are (Heijmans &Van Selm in Renckstorf, 2004:301). This is a critical
moment in relation to the conception and design of emotional expressions,
and should be considered when evaluating results and findings such as
questionnaires.

In relation to aesthetics: how can touch affect us? What are the affectual
relations between bodies and artworks? Can we sculpt with affects? Ovid’s
classical story of Pygmalion and Galatea portraits how emotions bring life
into the arts. This timeless romantic story is a foundational myth for all
sculptors and tells how the artist Pygmalion falls in love with the sculpture of
the woman Galatea that he is making. The goddess of love, Aphrodite, seeing
how much in love he is, breathes life into the sculpture. As Mirzoeff notes,
Pygmalion has reproduced the ultimate narcissistic object: himself in a
female form (Mirzoeff, 1995:68). This provides an interesting material for a
psychoanalytic analysis. Here, however, we are concerned with the subjective
issues of touch. And if we cannot - as Pygmalion’s touch literally did - bring
a lump of dead material into life, how can the passion and emotionality that |
have observed in encounters with haptic works of art be explained (chapter
six and seven)? Again, this could be another trick of anthropocentricism, and
an anthropomorphosis: turning dead material into living human flesh
(Paterson, 2007:82). This image is also ‘a companion with which to think
through a haptic aesthetics’ (ibid page 82). Then, how can the plastics of one
body affect another body? How can touch produce such uncanny, fetishist
and (almost) convincing emotions and affects? Installations like my Solve et
Coagula installation (section 4.9) deals with the ‘feeding’ of an artificial
intelligence that responds —or even lives- through touch felt in the user’s
bodysuit. This is within the realm of ‘living’ touch, but a touch that is never
really the pressure of a real human/hand. Chapter four will present examples
of how haptic sensations produced by touching technologies are artificial in
themselves. To the body, haptic sensations are therefore not necessarily
anything more than that what they appear to be, that is physical impressions.

Producing impressions of something living through mechanical-haptic
technology is an artistic and therefore ‘honest’ deception, because —in line
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with Bubner (section 6.8) - art is a deception in itself. This thread of thought
is partially continued in Deleuze and Guattari’s book What is philosophy? In
their discussion on percepts, affects and concepts the art work is considered
‘a bloc of sensations, a compound of percepts and affects’ (Deleuze and
Guattari, 1994:164). The percepts are no longer living perceptions, nor are
the affects any more lived feelings or affections. They are contained in the art
object. They go on: ’the work of art is a being of sensation and nothing else:
it exists in itself’. Do Deleuze and Guattari hereby mean that works of art are
immanent, existing for themselves and independently of the living,
perceiving subject? In a way, since we ‘paint, sculpt, compose and write
sensations’ (ibid, p. 166). They involve the body, but it appears removed
from the work of art: ‘Flesh is not sensation, although it is involved in
revealing it’ (ibid, p. 178). Further they say that ‘sensation is realized in the
material and does not exist outside of the realization’ (ibid). For Deleuze’
and Guattari sensations appear tied to the work of art, but must not be seen as
the artwork itself. It is a block of perceptions, but at the same time
inseparable from the human experience. Deleuze and Guattari write this with
reference to the work of art itself. But what happens when the flesh become
the work of art? In relation to haptic installations the body of the user
becomes a canvas and an artwork in itself. The user’s body becomes a
sensual body, a canvas for (aesthetic) touch. In this case, and following
Massumi, Deleuze and Guattari’s aesthetics cannot be reduced to a theory of
the art object per se. They appear to understand aesthetics to be concerned
with the dynamic of sensible assemblages. This is relevant for the context of
haptic experience. Further, ‘whenever an assemblage of affects and percepts
appears, we have evidence of art differentiating itself as it develops an
internal coherence of sensation” (Massumi, 2002:63). Percepts and affects
‘displace all fixed notions of identity to make room for a rich community of
creative intensities’ (ibid). Deleuze was inspired by Nietzsche and the passion
he showed as an art-philosopher: ‘... What is required ... is to stop
courageously at the surface, the fold, the skin, to adore appearance, to
believe in forms, tones, words ... to be superficial - out of profundity.’
(Nietzsche, 1974:38; Genosko, 2001:938 and Massumi, 2002).

Such an approach to aesthetics, to stop at the skin, appears superficial, but
the senses are not at all that superficial and shallow. As noted by Game and
Metcalfe (1996:58) and Paterson (2007), they can ground our perceptions
through the skin: ‘we feel meanings, a term that indicates the intimate
association between bodily senses and emotion’ (Game and Metcalfe,
1996:58). A critical question towards the feeling of meanings is to which
degree this is influenced by a culturally tuned perception. This will be further
discussed in the section on culture and touch (section 3.4.1)
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The close link between affect, emotions and touch is strong, but easy to
trick. An example is the Zombie Effect. This is an artificial touch, like the one
of a robot arm, that is mistaken for being real if its transmitted in a lifelike
fashion, that is, not through cold plastic and steel, but warm and skin like
materials (Bagnara/Smith, 2006:85). An additional example is how vision-
touch synaesthesia can occur in phantom limbs (Grunwald, 2008:260). The
phantom limb is marked by tactile, painful or motoric sensations in
amputated limbs. Ramachandran and Rogers- Ramachandran have
reproduced this sensory illusion of touch through mirrors (ibid). This was
done through duplicating an image of a person’s existing arm and visually
presenting it as if it was the same person’s amputated arm. Touching or
moving the intact arm would cause a parallel sensation in the visualized
phantom limb (ibid, p. 261). Similar technologies and approaches might be a
stepping stone to imbuing materials in an installation with more affective and
lifelike qualities. Paul Sermon’s Telematic Dreaming (section 4.7.2) is an
artistic example of such implementation and a demonstration of how affect
and emotions can be —at least partially- influenced.

A further reason why the links between affect, emotion and touch are hard
to objectify in a reproducible sense is because sensations cannot be measured
in units of sensory magnitude. Instead one must use a qualitative
measurement to observe changes in perception. It is a matter of stimuli-
response relationship (Gescheider, 1997:70) where biological and learned,
cultural elements all play their roles.

3.3.2.  Affective computing

Emotions play an essential role in rational decision making, perception,
learning and a variety of other functions (Picard, 1997:x). How do they
influence our use of computing? Human behaviour towards machines is not
always rational. An example is how large number of computer users are
found to swear at their computers (Benyon, 2005:419). Such reactions can be
rationally explained if one investigates the conditions behind such user
reactions. The field of affective computing is concerned with how to detect
human emotions, respond to it and utilize the knowledge of emotions in the
design of applications and experiences. This represents an interesting field to
test theories on affects and emotions. In relation to the challenge of creating
specific feelings through touch, for example, a sensation of pleasure, there
are a huge number of literatures about theories in emotion and cognition
(Picard, 1997:22, Lewis et al, 2008). It is not the intention to cover these
extensively here. Rather, the aim is to give a brief overview of the theories
most prominent and used in understanding emotions. Just as one can reduce
the sense modalities to two, the interoceptive and exteroceptive, emotions can
in general be categorized in two approaches: One being that emotions are
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cognitive, emphasizing their mental component, and, two, that emotions are
physical, emphasizing their bodily component.

Physical research on emotions underlines the close relationship between
emotions and corporeal reactions, like sweating in the hands in dangerous
situations. William James initiated this research and findings that became the
first of the three theories on emotions. The so called James-Lange theory
proposes that certain stimuli cause bodily responses. These responses can be
both autonomic and somatic. It is in sensing these changes to one’s body that
emotions arise (Fuller, Walsh & McGinley, 1997:297). This was challenged
first by Walter Cannon who claimed that emotions are experienced centrally
by the brain. What is known as the Cannon-Bard theory is a psychological
theory suggesting that the first step is to feel emotions and then consequently
act upon them. Thirdly Schachter and Singer showed that the brain must first
evaluate in which situation each physiological change must be understood
(Lyons, 1985:132). Their two factor theory of emotion is a social psychology
theory that divides emotions into two factors: physiological arousal and
cognition. Following this theory our cognitions are used to interpret the
meaning of physiological reactions to our environment.

Current research is neither cognitive nor physical, but aware of the close
interlinking between these two important factors for the production and
sensation of emations (Picard, 1997:22). Picard treats these extensively in her
book ‘Affective Computing’. Here she terms ‘sentic modulation’ as the
influence of emotion on bodily expressions (ibid, p. 25). Example of this is
how we signal our emotions through changes in voice, facial expressions and
corporeal posture. Some of these expressions are visible to others, some not.
Respiration, heart rate, pulse, temperature, blood pressure, electrodermal
response and muscle action potentials are all factors that must be measured
through physical contact. Some of these physiological responses to emotions
are seen even across cultures (ibid, p. 28), but they are not in themselves
reliable measurements objective levels of emotions or specifically what
emotion causes the bodily reaction. The cognitive aspects of emotion are also
complicated to grasp (Picard, 1997:37). Studies of emotions show that many
follow ‘social display rules’ that channel the way we find it appropriate to
express our innermost expressions. This is a verbal and linguistic problem:
How does one attach adjectives to ones feelings? And, even if two users feel
the same, how can one be certain that they are using the same words to
describe it? It appears that we cannot know this without very complex
models. To predict —or even deduce- a person’s emotional state of mind
requires that we know the personal situation, goals, standards and
preferences. If this is to be done, then it appears that highly specific and
individual mapping of individuals must be done.
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The question whether emotions are first of all either cognitive or physical
is less important for this research. My approach is foremost concerned with
the use and understanding of how touch and emotions are produced and
conceived as a result of complex and multimodal stimuli and situations. An
important measure here is the sensation of pleasure. The pleasure principle,
as inspired by Darwin’s initial observations of how animals seem to pursue
pleasure, can be described as ‘an innate tendency to want to maximise
pleasure and minimize pain’ (Badcock, 1988:16).

As an artist dealing with haptic experiences, it is always a positive
experience to see a user expressing pleasure. Pleasure in itself is no primary
emotion (Benyon, 2005:438), nor is it necessarily the expression of a specific
condition. It can even sometime occur out of unpleasant stimuli. No matter
what causes it, it is a state of emotionality that is interesting -and hard- to
reproduce. In my installations I have tried to design certain pleasant stages
and experiences, such as touch patterns, tonal expressions and material
properties of the bodysuits. Some of these alone or in combinations seem to
produce pleasurable affects in the user.

How does one understand and think about pleasure? The anthropologist
Lionel Tiger has developed a four dimensional framework for this (2000).
The first, physio-pleasure, is concerned with the body and senses and include
the sensory experiences involving the sexual organs, sensations of taste, food,
smell as well as more general physical impressions through massages,
exercising, swimming, sunbathing and others. The second, socio-pleasure,
arise from relationships with others. The third, psycho-pleasure, is caused by
satisfaction of individuals completion of a task, however mundane. The
fourth, ideo-pleasure, is the sensation of mental, aesthetic and often
intensively private pleasure out of experiencing theoretical entities such as
movies, buildings, plays, music, art and many others (Tiger, 2000:59). This
coarse four-fold classification of pleasant emotions provides conceptual
containers that are easy to label and understand. However, pleasure is not
something caused by either or, but from complex intermingling of stimuli and
categories of emotions. Having this in mind, and following Benyon et al,
Tiger’s approach can be a useful tool for the design of haptic content and
applications. In the case of my projects | have focused in particular on
physio-pleasure as represented in my various bodysuits (see chapter four, six
and section 6.8). | have not worked from an absolute schema of emotions and
affects since an approximate identification and representation of them seem
to suffice for most applications (Benyon, 2005:445). When dealing with
cutaneous touch we are dealing with two square meters packed with the
various mechanoreceptors. Can, for example, a touch that causes pleasure be
applied anywhere on the body? Common knowledge tells us that this is not
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the case. As the next section will show, affects and emotions appear hard-
wired to certain areas of the body.

3.3.3. Body maps

As shown, there are a large number of factors and dependencies behind the
feeling of touch. In our everyday lives we usually do not think of this. The
body usually appears as natural and given. But, how does the body know
itself? This apparently strange question can be exemplified through tooth
brushing. When brushing the teeth you don’t need to see your mouth or what
you do.

Eye and Brain
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Teeth, gums, and jaw l
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4.2 A homunculus, showing how much cortex is devoted to touch sensation from various
regions of the body. Note the huge thumb. Different animals have different homunculi,
corresponding to the sensory importance of various parts of the body.

5

Figure 3-2 Penfield’s body map on the correlation between brain ‘size” and touch sensation.
Image source: www.christianhubert.com/writings/brain.html
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How does the hand find its way to the mouth without visual aid? This seems
easy, but research on robotics shows how hard that is to programme
(Vassnes, 2009). Through years of neurological training humans have an
inner understanding and mental map of what is happening to the body and
what to do with it. But not all parts of the body are as knowing as others.
Wilder Penfield was able to draw a correlating map between the body and
brain by using electrodes on the brains of epileptic patients (Andreasen,
2004:55). When the electrode touched the brain the patients described their
sensations. This enabled Penfield to draw a map of the body — in the brain
(Vassnes, 2009).

The illustration 3-2 shows how much of the brain is used to register
touch in the different body parts. As the illustration portrays, the sensory-
registration of the body is not equally distributed or portrayed as
‘anatomically correct® in the brain, rather it is distorted compared to a one-to-
one, figurative distribution. The brain maps and ‘feels’ the body quite
differently in proportion to the actual size of the body part. For example the
sensory capacity of the lips is huge, whereas the back is small, reflecting the
relatively modest importance of touch on the back. The maps depict how
some body parts have more ‘computing’ power from the brain, others less.
The hands, the lips and the tongue for instance are able to very precisely
distinguish between small details. They have a very high sensory resolution
compared to, for example, the legs or the upper arms. Therefore they occupy
a large area of the brain. This mapping explains how, for example, golf
players can feel that their club becomes a part and natural extension of the
body. The Virtual Reality (VR) pioneer Jaron Lanier calls it ‘homuncular
flexibility’. This is derived from the ‘homunculus’ phenomenon of Descartes
(section 5.3.1) and describes how we get used to telepresent working through
acquiring third limbs, extensions of the body. The knowledge of these body
maps can be significant for the use of touch and how the senses of touch are
applied. One hypothesis derived from the body maps is that the legs and the
back seem less sensible to direct physical stimulation than the face and
hands. This is a highly relevant question for the construction of haptic stimuli
and bodysuits. If it is found to be correct, it points to a possible need for
higher density of effectors (output) and sensors (input) on the body parts with
high ‘neural coverage’ (hands, lips, tongue etc.). Such correlative design
between body maps and bodysuits can possibly make bodysuit design easier
and more effective in terms of sensory corporeal communication.

A critical issue is whether the mapping of sensory-motor skills to the
brain is hard-wired for life or if it can be subject to change. As Sandy Stone
argues (section 3.3.6) and according to the Hug-Shirt project (section 4.7.6),
these correlations are not completely set. They can be psychophysically
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influenced and partly re-wired through cognitive training and physical
remapping of sensations.

3.3.4. Psychophysics

Psychophysics is the relation between physical stimulation and mental
perceptions of sensations (Gescheider, 1997:ix). The psychophysical
dimensions of the mutual relations and interchanges of the psychical and
physical in humans represent one of the fundamental problems of modern
psychology. Long before Aristotle’s writings, sensations have been an object
of study. Understanding how sensation functions is thought to yield insight
into the working of the human mind (ibid, page ix). The foundation of
modern psychophysics was laid by Gustav Fechner when he published his
‘Elemente der Psychophysik ¢ in 1860. Here he proposes that bodily facts and
conscious facts are different sides of one reality. He defined psychophysics as
the ‘functionally dependent relations of body and soul, or more generally, of
the material and the mental, of the physical and the psychological worlds’
(Kimble, 1996:6). Accordingly the previously unresolved conflict between
the material and the ‘spiritual” world was solved by considering them as two
sides of an identity.

The famous Weber—Fechner law states that the relationship between
stimuli and perception is logarithmic.® In terms of sound this means that the
frequencies of notes that are perceived equally apart are related by a
multiplicative factor.® It is a description of a function from ‘stimuli intensity
to percept intensity’ (Horst, 2000). The Weber—Fechner law can also be
described as a mathematical analogy to the mind/body interaction of
Descartes. Its relevance to the use of haptics is how the experimental
combinations of physical stimuli generate other and new (mental)
perceptions. Do for instance stronger physical vibrations in the groin produce
perceptions of a better pleasure? The physiological adaption issues such as
masking and vibrotactile adaption would most likely put the Weber-Fechner
law to a test that is hard to pass, but this has not been attempted formally in
my experiments. My approach to psychophysics has not just been
technological, but also environmental. Through my artistic projects it has
been my experience that the physical design of the installation in relation to
the environment influences the behaviour and perception of users. Hence my
particular approach to psychophysics is interested in how the relationship
between the artistic and aesthetic coding of an installation influences the
perception of it. The design of the Erotogod installation (chapter six) is an
example of how the psychophysical dimension becomes a

32 http://en.wikipedia.org/wiki/Logarithm#Psychology accessed on April 5th 2010.
3 http://en.wikipedia.org/wiki/Weber—Fechner_law accessed on April 5th 2010.
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psychotechnological tool. It functions as an additional layer that contributes
to the overall shaping of the sensations experienced inside the installation.

3.3.5.  Psychotechnology

Psychotechnology is about the applied dimension of psychology (Warren,
1998:128). As a method it is highly relevant to the construction of artistic
works utilizing perception. It starts with the design of the environment of an
artwork. Whether shown in a ‘white cube’ or public space, often a work of art
is deliberately given a specific appearance serving as a framework for the
construction of engineered experiences. Such use of psychology as a
technology to code our experience and environment is illustrated through the
following example:

What is the champagne dinner followed by soft music and low
lighting but an induction technique aimed at producing specific
states of body/mind and behavior? - Julian Isaacs.*

It appears that most people in the setting above instinctively try to design a
seductive setting. But what is a more seductive setting? Decorating the
environment as above with lit candles is one, providing smell and colour
through flowers is a second and adding wine to affect our consciousness a
third. These three elements are used as parts in a deliberately instrumental
action where the purpose is to directly affect our perception and possibly our
actions. The sensations experienced under these conditions will most likely
appear different from a dinner served in a dark basement lit with cold,
fluorescent lamps and lukewarm water served. Similarly to the traditional
wine/candles/music art of seduction my installation designs functions as
psychotechnological tools in that they aim at producing specific emotional
responsiveness and sensations. Many of my installations intentionally employ
atypical designs through sculptural forms (see SeC installation, figure 4-26)
and the texture of clothing to promote a general sensation of difference from
other environments (chapter six). Designing installations so that they appear
more or less incomparable to others can influence our expectations of
functionality and experience. A reset of expectations of what can occur could
possibly make users less judgmental of what can and will happen. The
positive responses to the Erotogod installation (chapter six) and my
observation of the user’s lack of vocabulary (chapter seven) to explain the
haptic sensations could be an indication of this.

The design of the champagne dinner above can be seen as a result of
distinct cultural and therefore learned behaviour. Whether cultural or

34 http://www.mindmodulations.com/resources/General-psychotech.html accessed on March 10th 2010.
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biological, of concern to my approach is how material and physical elements
can be applied as a technology to influence others. One of the main interests
to this research is whether the psychotechnological application of vibrotactile
patterns can induce specific and repeatable sensations or not. This will be
further discussed throughout the thesis.

The area of psychotechnology understands psychology as a concrete
technology to be utilized for manipulation of perceptions. It is a technology
to alter the beliefs, perceptions, and feelings of people (Metz, 2000).
However, it can also be seen as an instance of the more general
psychophysical approach. This thesis will therefore use psychophysics as a
general terminology of applied psychological and physiological factors that
influence and direct the user’s behaviour and perceptions.

3.3.6.  Psychophysical induction technologies

Seeing that both mental and physical elements can influence our perceptions,
how can one psychologically and physically, that is psycho-physically, code
our environment to facilitate the experience of specific sensations?

Psychophysical induction technology is a term that can describe the —
often tacitly applied- physical installation- and environmentally-based
manipulation that many artists and designers utilize to stimulate and incite
deliberate feelings. The psychologist Obonai (Imada, 2002:402) used this
term to explain how some visual stimuli patterns induce certain haptic
excitation and inhibition processes. This implies that we can feel by sight and
see by touch. Another example of this is Merabet et al. (2004), who shows
how cross-modal processing is possible in the brain. Areas normally
implicated in visual perception are active during tactile and auditory tasks,
and vice-versa. Neurologically speaking this shows how perception functions
across sense modalities and that they cannot be separated as in Aristotle’s
categories of the five senses. It also represents interesting findings in relation
to synaesthetic sensations. The next section will be going into some more
detail, as cross-modal perception is potentially at the heart of a ‘haptic
language’.

An interesting case of psychophysical induction is Sandy Stone’s
performance on transpositioning her clitoris from its physiological origin to
the palm of her hands. She mentally moves her skin functions and ‘maps
(her) clitoris to the palm of (her) left hand ... and then proceeds to do sexual
things with it” (Stone, 1997). This is done until the point of orgasm, or -since
it is always done as a demonstration for an audience- at least performed
orgasm. This phenomenon of transpositioning is known from therapy of
people who have had severe accidents that have paralyzed their bodies. In
order for them to sense erotic stimuli they have to move their sexual centre to
an area sensitive to touch somewhere else on the body. One such place which
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not often touched is under the jaw bone. Therefore it is usually very sensitive
and people can be trained to have orgasms by touching themselves there
(ibid).

These examples indicate that a practical use of psycho physical induction
technologies will more often than not involve cross-modal interaction
between several sense modalities.

3.3.7. Cross-modal interaction

The art of imprinting humans with feelings deals with much more than
physical sensations and technologies. In neuroscience cross-modal interaction
describes how sensory data are complemented by each other. How the cross-
modal manipulation of sight and touch functions in practice is shown in Paul
Sermons interactive art installation ‘Telematic dreaming’ (section 4.7.2).
Here a mental sensation of touch is provoked through imagery. As Classen
observe, no direct tactile stimulation does not mean that the sense of touch is
disengaged (Classen, 2005:405). ‘Telematic dreaming’ exemplifies the
impression of mental touch. This video-based piece contains no direct tactile
stimulation. This, however, does not mean that the sense of touch is
disengaged (ibid) as user report experiencing touch-like sensations. The
video show how the distant users touch each other, thereby influence and
code the mental perception of factual touch. The video installation becomes a
psycho physical induction technology for the experience of physical
sensations. It is an artwork constructed of consensually hallucinated feelings.
Lying on top of the video projection users visually appear to touch each
other. Hence they also report having experienced it. But factually they have
only touched an empty surface —or been ‘touched’ by a projection. In this
way the work deals more with mental construction of haptic sensations than
with touch technologies.

How corporeal sensations can be triggered by using words is not just
known from storytelling, but becomes more and more familiar through text-
based virtual realities like chatting, Muds (Multi User Dungeons) and MOOs
(Stone, 1996). Interactions in these online and real-time environments for
multiple users show how sensations are induced in real time. One example of
induced corporeal experience is the ‘Furry Muck’ community
(Ludlow,1996:339). Here users create text-based, online and
anthropomorphized identities of themselves as highly sexualized alien
animals. An example of a possible female identity is ‘green skinned squirrel
walking around naked’. The users mental focus on strong corporeal stimuli in
combination with the textually expressive ‘appearances’ made users report
feelings of real sensations. Such plays with identity and appearance mentally
call forth different expectations both for the subject behind the ‘handle’
(online identity) and for those communicating with ‘it’. The textual
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descriptions both of users, actions and environment provide a mental
framework for what to look for. The psycho physical induction technologies
here consists of using texts to mentally structure and sensitize user’s attitudes
towards certain physical behaviours or reactions.

In the artistic field, haptic aesthetics also refers to how the visual can
provoke sensations of touch. In this context Mark Paterson remarks that ‘art
can and should be a touching experience’ (Paterson, 2007:79). Laura Marks
coins the term haptic visuality referring to what Sobchack calls volitional,
deliberate vision where ‘the act of viewing, seen in the terms of existential
phenomenology, is one in which both I and the object of my vision constitute
each other’. Further, the image becomes haptic in that it invites the viewer to
dissolve his or her subjectivity in the close and bodily contact with the image
(Marks, 2002:3). This makes it to a certain degree possible to anticipate what
one feels by observing it. Visually induced haptic illusions can make us see
the feeling. In experiments where participants visually interact with virtual
objects on screen, like a spring, haptic sensations of physical resistance has
been reported. This occurs ‘even though no haptic feedback was present’
(Haans, 2006:6). Further research is necessary to find out both to quantify
this perceptual illusion and to find out which consequences such cross-modal
influence has on the senses as well as how this can be used both to
understand and design haptic expressions. ‘It is clear that this kind of cross-
modal transfer will be relevant to the design of haptic interfaces’ (ibid).

3.3.8.  Psychophysics in the arts

This thesis examines how physical touch is perceived in the context of
virtual, media-based environments where experience is a matter of combining
real, physical experience with the mental perception (coding, expectation).
As mentioned above, this is a matter of psychophysical induction
technologies.

The reason for involving art and media into research is that media arts
have a unique way of operating between real sensations (interfaces) and the
design of mental- and contextual space. To again return to Sennett’s quote,
one of the advantages of practice based research is that practice — as the work
of art- demonstrates thinking. Works of art present us with empirical material
and — in the case of media art- with empirical experiences. As discussed in
section 2.3, what makes this material and experience so difficult in research
contexts is its tacit nature.

The visual arts have a long tradition of combining real and material
expression with contextual coding. The relational aesthetics of Bourriaud
(2002) exemplify this. One of this thesis’ contributions to the field is
constructing haptic experiences that link mental expectations and experiences
to the actual physical environment. Haptic technologies strengthen the
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connection between the mental and objective environment. Haptic
experiences bridge the gap between the real and the virtual. It transforms the
corporeal stimulation into a tool for influencing mental phenomena.

The sensations of haptic experience through multisensory interfaces as
shown in my projects (chapter four and six) represent ways of coding real
touch. The users’ sensation of real-virtual touch will - similarly to textual
stories of touch - be filtered, decoded and influenced by the mental
understanding and expectation in the user. Haptic storytelling (chapter 4 and
section 6.9) can be seen as a combination of the psychological perception of
touch together with the actual experience of real touch and physical
impressions.

Erotogod uses such a psycho-physical approach. Indirectly it should
therefore be able to reveal more of what happens to human perception when
strength and loudness of a stimuli is increased (Weber-Fechner law), how
perception can be manipulated and how it changes when different stimuli are
combined at different strengths and in less familiar combinations.

However, such psychotechnological approaches do not always work. Our
experiences and expectations are also socially coded (Dourish 2004). That
such techniques sometimes work is not a proof that they always produce a
certain state of mind, atmosphere etc for all users. One and the same situation
can produce very different moods. Humans have different biographies.
Consequently, where one person feels coziness by seeing candle light and
hearing soft music, the other think of not having paid their electricity bill and
the third of strangling his aunt to the sound of soft music (Friichtl 1996). In
contrary to bodily sensations, moods have no reflection outside oneself, but
reflect one’s own ‘Gestimmtheit’, that is how one is ‘attuned’ to an
experience. To understand the physical and psychological elements of touch
involves the framing of the phenomenon.

3.4. THE PHENOMENOLOGY OF TOUCH

As psychophysics shows, touch cannot be explained by neural data alone. In
combination with psychological mechanisms a seemingly functional
psychophysical approach is possible, however what is lacking is an overall
explanation why touch functions. As an expression of the relative complexity
making up our skin, is the following statement issued for the SK-interface
conference and exhibition in 2008: ‘Skin represents a place where art,
science, biopolitics, philosophy and social culture inter-face. Materially and
metaphorically, artists replace borders that tend to separate by membranes
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that need to be negotiated; between spaces, species, gender, senses,
disciplines and genres.’®

A theory of touch must accommodate the phenomenological information
about the ‘appearance of the stimuli’ (Horst, 2000:9) to describe the
comparative picture of touch. Accordingly, as mentioned in the introduction,
a phenomenology of touch explores the experience of touch and,
consequently, how the meaning of touch arises and how that casts light on the
general way we are embodied and ‘find ourselves in a world” (Ratcliffe,
2008:299).

In phenomenology the object of study is our experience (Smith, D. W,
2005). It is a field trying to understand how we experience overall.
Phenomenologically, the physical origin of experience becomes central. This
is in line with Merleau-Ponty’s view on embodied experiences (section
5.6.1).

As the phenomenology of touch necessarily also deals with the
construction of meaning through touch, how do we make touch become
meaningful? How precisely can psycho-physiological combinations of
touches create and recreate meaning? These questions are not just
instrumental in nature, but concerns a long chain of interacting issues and
aspects of life that influence our perception. As mentioned, Merleau-Ponty
gathers these diverse factors that affect and influence us under the term the
‘intentional arc’. Also as Dreyfus & Dreyfus note (section 5.8), the
affordance of the world goes beyond biology and must, phenomenologically
speaking, include historical and cultural elements as well. The field of
phenomenology in relation to touch will be further discussed in chapter five.

The beginning of this chapter dealt with the historical development of
theories of perception. As touch appears to affect several if not all aspects of
human life, this thesis is also about the phenomenology of touch. In
phenomenology the object of study is our experience and what is directly
given to perception (chapter 5, section 5.4 and 5.5). There is therefore a
strong relationship between psychophysical experimentation and
phenomenological experience. The psychophysical dimension prepares the
ground for phenomenological experiences. Phenomenology here becomes a
reflective tool useful to me as an artist and practitioner both in terms of
conceiving, constructing as well as understanding the artistic experience.

Adding to the complexity of phenomena affecting touch, this section will
end with a brief comment on the cultural components of touch.

% From the FACT press release for the Sk-interface exhibition, downloaded from
http://www.fact.co.uk/news/?id=143 on November 22" 2009.
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3.4.1. Culture and touch

Is it, that the body, as we have come to understand it, no longer
exists? - William A. Ewing, 1994.

How do we learn to understand touch? As Ewing’s question above implicitly
suggests, touch has a strong cultural, learnt component. The body can be seen
as a construction that we have to learn. If we learn to see the body as
something else, then the body as we knew it ceases to exist. It is replaced by
a new, learned body that filters and affects our perception differently from the
old one. The extreme plasticity of the body percept is reflected in Merleau-
Ponty’s claim that the body is ‘an historical idea’ rather than ‘a natural
species’. Inspired by this Simone de Beauvoir claims in her book The Second
Sex that being a woman, and by any extension, any gender is an historical
situation rather than a natural fact (Auslander, 2003:98).

A conception of the body of the ‘virtual age’ is such a mouldable body
where a new ‘body-brain’ connection has happened (Hansen, 2004:5). A
wide range of new ‘bodies’ and identities have come with the advent of
Virtual Reality technologies. Some are multiple personality disorder (MPD),
virtual bodies and liquid identities and not to forget the post-human
discussion (Pepperell, 1995). MPD came to fashion as both an answer and a
response to all the virtual handles (identities) one can have on the internet.
The term covers a wide range of dissociation disorders, but there is
discussion if MPD exists as a real disorder. Cultural comparisons between
US and India have found that ‘cultural context constructs unique forms of
mental states and strongly influences which experiences are normal and
which are pathological’ (Mezzich, 2002:18). This connects to cross-cultural
constructions of the body. As such it is relevant in terms of setting the
psychophysical framework of artistic, multimodal and computer-based
environments.

There is strong evidence showing how our interpretation of touch is
strongly influenced by cultural elements. Cross-cultural anthropological
studies confirm how culture affects perception (Classen 2005). One is the
wide register of cultural differences in the amount and type of touching. In
relation to social contact, anthropologists have distinguished between so
called contact- and non-contact cultures (Argyle, 1988:60). That human’s
way of touching apparently easily can be recognized and divided in two is in
itself an indication of the cultural component of touch. How does culture
influence perceptions of touch? One example is the Cashinahua Indians of
Eastern Peru ways of seeing the body as composed by different bodily
intelligences and where their skin knows. In their everyday setting they let
their bodies merge with the environment in a quite different way compared to
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an ordinary, design-oriented workspace in the western world (David Howes
in Classen, 2005:27). The Indian way of understanding their bodies influence
their perceptions. In their everyday environment, smells, colours, and the
texture of the ground they walk upon afford different perceptions from an
office worker. The culture evolving around their everyday conditions seem to
have further refined their bodily ‘directedness’ towards specific touch
phenomena. Geurts (2002) describes the African Anlo speaker’s term
seselame that describes hearing or feeling with the body, flesh or skin. This is
similar to the Cashinahua Indians and is another indication of how the body
becomes ‘the existential ground of culture and self” (Csordas in Geurts,
2002:149).

In the history of perception, touch has delivered ‘raw’ data and
information to philosophy and philosophical thinking about touch. My
findings and projects present a different approach to touch. The point of view
can just as well be inverted and, as the Cashinahua shows, the skin can be
seen as knowing. Why not see touch as thinking? The instrumental-
theoretical approach to touch as a tool to ‘test’ theories is not my centre of
attention. Through western thinking of touch as ‘brute physicality’ it has built
an ideological barrier against alternative ways of understanding touch
(Classen, 2005:5). My approach to touch is primarily from the point of view
of a practitioner and seeing touch as a tool for experience. Therefore my
works are primarily interested in the technological rather than the ideological
manipulation of touch. In itself the technological dimension is no neutral
ground, but rather the result of complex, intertwined factors where one’s
culture plays a significant role. It is not possible to discuss these issues
sufficiently within the limits of this thesis, but it is of importance to know of
this background. Some relevant questions that will be touched upon are, for
the particular, if the culturally coded perception of touch is something that
single art works can influence? In general, how does one apply our cultural
understanding in the making and experience of haptic art? How does the
perception of touch change in relation to a changing culture?

Through learning, does culture overrule the other biological processes?
Similar to Sandy Stone’s remapping of the skin functionalities, it seems
culture does not overrule, but channels the way we understand, interpret and
form meanings of touch. Haptic language and haptic storytelling (section 6.9)
takes the onset that biological conditions of the human body do not only
support cognitive processes, but also cultural adaptations including
narratives. As Jerome Bruner says: ‘the child does not enter the life of his or
her group as a private and autistic sport of primary processes, but rather as
a participant in a larger public process in which public meanings are
negotiated’ (Bruner, 1990:13).
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Feelings and affects have strong neurological origins, but can also be read
as learned experience in line with Bourdieu’s notion of cultural knowledge
(Levinson, 2002:121). In Bourdieu’s view we possess a certain cultural
background that enables us to experience something as something. This
becomes a referential backdrop for our culturally coded interpretation.
According to Bourdieu, aesthetics is not a universal human faculty, but a
taste that has evolved as a result of and as a complex marker of social
position (Thomson, 2006:77). It therefore appears that our perception of
touch changes as a result of changes in culture. Culture forms an instrument
that focus how we interpret touch. In all its immediacy and through all its
complex factors, touch can be seen as a situated concept, existing there and
then as a consequence of a specific matrix of interrelated phenomena: ‘a
situated concept is formed by a particular activity, a predicted context and an
interpretative culture’ (Bode/Schmidt, 2008:9). It here appears that culture
frames our interpretation of stimuli, and if the artistic goal is, like Bode
/Schmidt, ‘to make relevant statements about the world’ (ibid, p.13), then
cultural factors must be taken into consideration. According to Bourdieu,
artworks are products of a reciprocal process of production and reception in
history (Robbins, 2000:56). A test case to see how our perception is
influenced as well as changed is a situation of extreme harmony: what if the
meaning of a touch given is perceived identical by two recipients (ibid,
p.57)? Then both would possess identical codes of perception and production.
This seems highly unlikely, not at least given the wide range of subjectively
differences between all humans. Codes can be learnt, and perceptions
approximately be similar, but it appears unlikely that they will ever be exactly
the same. Understanding art means deciphering it on the basis of some code
that the viewer masters. One implication of this is that ‘the work of art exists
as such to the extent that it is perceived” (Bourdieu, 1968:170). This outlines
Bourdieu’s ‘sociological theory of art perception” (Bourdieu, 1968:589-612;
Tanner, 2003:164) and implies that art is dependent on culturally coded
perception. Possible consequences are many in relation to the making of
works of art. In the case of virtual touch, it also indicates that touch both is
and must be learnt. A future haptic language must incorporate this
consideration.

Mark Hansen’s work on philosophy for new media examines new media
art and theory through Henri Bergson’s argument that affection and memory
render perception impure. According to Hansen we have mechanisms of
selection where we select and choose only specific body-images that we feel
relevant to ourselves. (Hansen, 2004) (Oddey and White, 2009:291). The
question of how a given culture colours perception becomes relevant here -
which selections does our culture allow, favor or stimulate? And which not?
In my work | have placed myself in the tradition and setting of new media
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art. This can be seen as a western, white, technologically-marked culture.
Yet, since it is so recent, it can also be said to be relatively open.

One question is how the cultural complexity of touch affects my works
with touch? In line with the (autoethnographical) approach | have built my
projects with myself as a cultural point of reference. What functions for me is
what | have brought on in my projects, not what I think others would like to
have. The reference culture has its roots in my corporeality which is a white,
western European male brought up in a protestant culture in Scandinavia. |
do have extensive training in yoga and new Hindu thinking. | also have my
training in an international high school. These are some of the factors that
contextualize my thinking and projects. These factors are perhaps neither
essential nor unique, but important to be aware of and to include as a self-
critical stance. This posture will serve as a background in the analysis of the
questionnaire in chapter seven.

All in all this shows not only how cultural conditions influence our
perceptions of touch but also how it enters the circle of complex factors that
are part of any touching experience. Corporeal experience, epistemological
reflection, and cultural conditioning are just some of the ingredients that
affect my works. An unresolved question is which experiences of touch
humans have in common? Which touch is cross-culturally the same? Given
the cross-cultural variations in the body and the senses outlined above, the
question then becomes: are there any universals, codes that work across
cultures? Does our tactile neurology form some kind of structural background
from which experience is ‘given’? The case of Stone remapping the clitoris
indicates that any answer is currently unclear. However, this is an important
question to ask when investigating a haptic ‘language’. If we can find
evidence of any universals, we also find another building block for a
common haptic language. This point towards an interesting field for future
research.

3.5. SUMMARY AND DISCUSSION
This chapter has examined the fundamental features of touch, the process of
touch from ‘the skin to the brain’ and how related ideas and theories
contribute to the construction of the meaning of touch. One thing shown is
that touch in itself is an unspecific sense. Therefore this excursion into how
we corporeally register, psychologically process and phenomenologically
reflect touch has been necessary to understand the fundamentals of the role
touch plays for humans and how the achieved knowledge can be used to
build meaningful haptic experiences through art and media.

Touch is often understood as a specific sense, but it is not. Touch is a
diverse phenomenon involving a wide range of experiences from social
proximity to inner body movement. Within this range this thesis will focus on
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the tactile sensation of pressures. This provides a functional approach to
understanding and perceiving touch today.

Physiologically, touch comes from a wide range of mechanoreceptors and
nerves. These transmit signals to the brain. As the example of nociception
indicates, the sensation of pain as well as other perceptions is produced in the
brain. This points to the intricate relationship between the body and the mind
coming together in the field of psychophysics.

Earlier and in a practical context, the bodymaps of Penfield lead to the
question if the legs or the back need less direct physical stimulation than the
lips. From a physiological point of view this might be the case, but
psychophysics shows how our interpretation of the body is also dependent on
other factors. One is the cultural understanding of touch. As discussed in the
section on culture and touch, what if —like for the Cashinahua Indians- the
legs are of crucial importance in a given culture? How do cultural elements
change the meaning of touch over time? Then a phenomenological twist
could perhaps occur and focus our attention and corporeal consciousness
towards such a lesser ‘important’ bodypart according to bodymaps.

As Sandy Stone’s transpositioning experiment shows, it is possible to
remap erogenous zones for touch from one place on the body to another.
These examples show how the sensations of touch raise complex questions
touching upon a range of physiological (biological), psychological (mental)
as well as cultural issues.

A basic understanding of the physiological, psychological, and
phenomenological functionalities of touch is relevant to expanding on our
everyday and tacit use of haptic expressions. Key questions are therefore how
one applies this knowledge to haptically express oneself? How does one
interpret touch? And how does one ‘speak’ touch? Psychophysically our
haptic expressivity appears to correlate to our skills and knowledge of touch.
If this is the case, then it is also an indication of a possibly intersubjective
vocabulary of haptics. Such a vocabulary can be one foundation for
expressions of touch. A goal of this research is to go through the findings of
my various projects on haptics and look for a phenomenological basis for
haptic expressions.

Issues pertaining to touch are more complex than was commonly thought.
To understand it, a chain of biological, cultural and technological issues must
be taken into consideration. There is no single cause or effect in situations
involving touch. Touch needs therefore to be investigated from multiple
viewpoints. Concerning the matter of this thesis — the experience of touch in
artistic installations- the main emphasis of my works on touch has been on
vibrotactile stimuli. As the complexity issue shows, vibrotactile stimuli
cannot entirely be investigated alone. Rather, investigations of touch have to
involve a wide range of somatosensory, cutaneous and haptic issues. Also
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relevant for the forming of my own critically-informed practice is the
recognition that the complex relationships between forms of knowledge
involve not just conceptual, but also bodily and emotional dimensions (Kemp
and Tangenberg, 2002).

Having dealt with some of the basic components making up our
experience of touch, how does this relate to the different applications of touch
in art and media? The next chapter will give an overview of projects and
research relevant to the use of haptic and tactile stimuli in art.
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4. OVERVIEW OF RESEARCH
INTO TOUCH AND TOUCHING
TECHNOLOGIES

Any sufficiently advanced technology is indistinguishable from
magic. - Arthur C. Clarke’s third law (1962).

In the attempt to frame the field of touch in digital art, this chapter will first
focus on historical and technological developments leading to immersive and
multimodal environments. Then it will centre on touch as a specific medium
and expression utilized in digital art. Here the fields of telepresence,
immersion and tactility are central phenomena that can naturally merge
together. The chapter will proceed from examples of related visual
expressions in media art towards immersive works before describing relevant
multisensory and haptic possibilities. The chapter aims at providing a
relevant background for the understanding of how touch is used in my
projects. The description of the various haptic technologies and projects
further represents an alternative haptic history of VR. The chapter introduces
the term haptic storytelling to illustrate how touch can be used to tell a story.

4.1. INTRODUCING DIGITAL MEDIA ART

The purpose of the following brief history of digital media art is to give an
overview of relevant milestones in the field that have contributed to the
understanding and use of touch both as a material and as expression. The
haptic technologies described in this thesis are to be seen in the context of
digital media and digital art. There is one important technological distinction
between visual art and digital media art. The latter is built upon some kind of
electronic equipment that enables changeable and dynamic expressions.
Whereas painting, and oil painting in particular, can be considered to be an
advanced artistic medium that 500 years after its invention still captures our
attention and interest, it is as a media primarily bound to static, physically
inert works of art. Digital technologies bring a new dimension into artistic
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expressions in that the work of art now can change, move and become
physically interactive in relation to the user. That is why this research has
chosen to focus on media art. Hence less attention is given to immersive,
painterly expressions like Mark Rothko’s ‘Rothko Chapel’. Much like
immersive, digital technologies this work intends to create a total experience
of art through ‘consummated experience between picture and onlooker’
(Baal-Teshuva, 2003:7), but differs in its static expression.

The concept of the digital is often understood in some kind of opposition
to ‘analogue’ or classical visual art (Weibel, 1984). It is almost a Platonic
dualism (Blachowicz, 1998:154) where the number-based digital
technologies have come to be associated with adjectives such as ‘pure’,
‘clean’ and ‘perfect’ due to their almost faultless reproduction. As analogue
technologies rely on translation between media it is more likely to produce
faults and glitches (Butler, 2002:207). The term analogue is therefore often
associated with the faulty and imperfect. There is, however, always some
analogue component present in digital art. That can be anything from an
‘analogue’ switch to a lighting system to loudspeakers to the human user.

d "
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Figure 4-1 The very beginning of digital art: the Eniac computer at work in 1946 (photo from
Wikimedia commons).

Touch in particular is an embodied and ‘analogue’ experience. As seen in

psychophysics, it brings forth quite different experiences according to the
media and the situation the user is in. Whether one understands touch to be
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‘impure’ or not, it represents an interesting ‘human’ bridge between the
digital and analogue domain. With these points in mind it is useful to
describe some of the most important milestones out of which the digital art
field has emerged. Digital Art has a relatively short history. As the name
implies, it was first possible to make it when the digital technology was
developed and available. That happened at the advent of the first digital
computer, the ENIAC (Electronic Numerical Integrator and Computer) in
1946 (Paul, 2003:9). This points to the technological reliance and
technological basis of digital art. It is strongly related to—or even dependant
on- industrial developments like the microprocessor, system software makers
like Microsoft and Apple and, not to forget, designer paradigms/limitations
given by programs such as Adobe Photoshop and Flash. The contingency of
particular developments in digital hardware and software have in part
influenced what kind of art experimentation and experience can take place
(Hillis, 1999:30). This raises the question if digital art is limited by
technological determinacy? The history of the digital technologies of touch is
perhaps too nascent for any ruling paradigms to have developed. There is still
too little technology, too few applications and experiences available. Other
reasons why a cultural demand for haptic entertainment has not developed
can partly be because touch is such an unspecific and uncontrollable sense to
use for defined applications, but also because the available technology like
force feedback devices — joysticks, wheels, controllers — have been a too
imprecise and unreliable technology.

Returning to the origin of digital expressions, how did we go from the
worker who manually switched cables on the almost non-visual ENIAC to
what is popularly called cyberspace: ‘a globally networked, computer
sustained, computer-accessed, multidimensional, artificial or virtual
reality *(Benedikt in Hillis, 1999:1)? In its historical narrative part, digital art
can be seen as going a long way back. In her book Computers As Theatre,
Brenda Laurel comments on digital storytelling:

Enactments around prehistoric campfires, Greek theatre, and
performance rituals of aboriginal people the world over are all
aimed at the same goal: Heightened experience through
multisensory representation (Laurel, 1993:187).

The development of multimodal digital art can therefore be seen as a natural
expansion of an innate, human inclination to dramatize and tell exciting
stories. One difference was that before the storytelling happened around the
body, now —through haptic technologies- it can happen on and through the
body.
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Inspirations for digital art like immersive spaces and virtual realities can
be traced a long way back in fiction, fantasy, alchemy, poetry and art. In
Antiquity there was a strong tradition of painting image spaces of illusion.
This we find, for example, in the cult frescos at the Villa dei Misteri in
Pompeii (Grau, 2003:5). Oliver Grau sees the mentally absorbing process of
immersive experience as the key to understand how media has developed
(Grau, 2003:13). According to him, the history of immersion goes back at
least to the mentioned frescos of the Roman Republic. Its artists brought out
wall paintings that ‘draw the visitor’s gaze into the painting, blurring
distinctions between real space and image space’ (ibid, p. 25). The visionary
American thinker Howard Rheingold (1991:379) goes back to Lascaux and
sees those murals as a magic theatre of the senses.*

Figure 4-2 Fresco from the Sala di Grande Dipinto, Scenes in the Villa de Misteri (Pompeii).
Photo: Wolfgang Rieger/ Wikimedia commons.

The ability to reproduce landscapes in an ultra-realistic manner came with the
invention of the camera obscura. This is generally attributed to Giovan
Battista della Porta (Jutte, 2005:190). In a portable version it enabled artists
to make photographic like reproductions of landscapes, further contributing
to the art of making immersion possible. The next contribution to developing
techniques of immersion came with the panoramas. These were large rooms
or even buildings dedicated to one massive and 360 degrees circular painting
of a specific and illusionistic landscape. The viewers would see the painting
from an appointed point of view in the middle of the room (Grau, 2003:56
and Jitte, 2005:194). The paintings usually depicted famous places or
historical happenings such as battle scenes. As such it becomes clearer that
immersion is also about creating a ‘ Gesamtkunstwerk’, a total work of art
where all the senses of the visitors are led to believe they are perceptually and
actually ‘elsewhere’ whilst they are actually at ‘home’.

% For online view of the caves: http://www.lascaux.culture.fr/#/fr/02_00.xml
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As Rabert Jutte remarks in his book A History of the Senses: From Antiquity
to Cyberspace’ (2005), human spatio-temporal consciousness was altered by
technologies as early as the nineteenth-century. Not only did the wireless
telegraph and the telephone let people have the first taste of real-time
telepresence, but they also became so popular that telephone poles and wires
disfigured townscapes. This demonstrates how quickly the public appetite for
telepresence grew. Further it is a possible indication of how fast a future,
immersive, haptic technology might grow if it adds functionality and depth to
a cultural desire for new, telepresent technologies.

Whether a technology catches on or not, depends not just on the technical
functionality, but just as well on a social and cultural demand. In his book
Deep Time of Media, Siegfried Zielinski (2006) defines and describes the
field of media archaeology. He depicts the history of media in a longer
perspective and goes two thousand years back in his attempt to trace and
understand the media of today. According to him, this development does not
necessarily progress linearly, from primitive tools to more complex
technologies. Media development is a fractured process often accelerating
intensely during certain periods of time and frequently ending without
success or break-through. The development from storytelling around
campfires to cyberspace can be told as a natural, almost linear process, even
if in reality it is not quite so simple. The Dead Media Project has long lists of
all the strange, weird and finally useless technologies that have been
invented. As Bruce Sterling writes on Dead Media: ‘we need a book about
the failures of media, the collapses of media, the supercessions of media, the
strangulations of media, ... all the freakish and hideous media mistakes that
we should know enough now not to repeat, ... media that didn’t make it,
martyred media, dead media’.*” That does not mean that all the historical
media failures were necessarily futile or sacrifices to some kind of media-
darwinism. This process with all its small deaths and some fantastically weird
experiments can —according to Zielinski- also shed light on the future of
media development. We must expect the list of dead technologies at Dead
Media to grow a lot bigger. And why not? As Zielinski writes: ‘Media are
spaces of action for constructed attempts to connect what is separated’
(2006). This statement underlines the high level of experimentation and many
zones of creative construction so often found in media in general and digital
art practice in particular. One of these construction zones might tell a better
haptic story that evokes the same interest as telepresence. Currently it appears
as if most of the state art of haptic technologies belong to the Dead Media
list.

37 www.deadmedia.org accessed June 2008.
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Let us return to the interesting predecessors of multimodal, digital
expressions: in Enrico Prampolini’s manifesto on Futurist scenography
(1915) he called for the replacement of traditional scenography by dynamic
electromechanical scenic architecture of luminous elements in motion (Grau
2003). He wanted new and grand worlds for theatrical magic and technique’.
This was continued in Kurt Schwitters demand for his ‘Merz’ theatre in 1919
(ibid, p. 145) that would realize his vision of the Gesamtkunstwerk, as
mentioned above: a total work of art. A third example is Walter Gropius
vision for a ‘Totaltheater’.*® The influences of experimental theatre on the
development of multisensory expressions are interesting to the development
of VR, but it is beyond the scope of this thesis to go more in depth here.
Another historical ‘missing link’ that marks the development of immersive
technologies is the works on early flight simulation from the 1930s an
onwards. Soon after the ENIAC computer was built it was realized that it
might also deliver the advanced computation necessary for simulating flight
(Hillis, 1999:3).

These examples have in common their movement towards using complex,
‘multisensory representation’ grounded in user presence and in the user’s
body. This tendency is relevant to the historical expansion of mainly audio-
visual-based immersion and digital art technologies to include other sensory
channels. These historical developments hint at future that will expand the
repertoire of media and expressions available. To expect an inclusion of new
interface technologies, inclusive of the haptic domain, is natural and perhaps
even to be expected.

Works of art using technology to produce haptic and touch experiences
are uncommon, but also have their history. In 1921 the futurist Marinetti
produced an essay on ‘tactilism” where he described the various values he
associates with tactile sensations (Classen, 2005:308). With this tactile
‘vocabulary’ he produced ‘the first abstract suggestive table’. What is
interesting about this work is how the tactile sensations can be imbued with
symbolic values. As Classen observes, this points towards the day when
touch comes into its own, and ‘the hands can be as knowing as the brain’
(Classen, 2005:309). What if we could be present in a different space and
experience it as if we were really there? This question has triggered much
imagination and inspired several technological inventions. One of the first
was the field of telepresence.

 Translated to English it would mean something like ‘total theater’ in the sense of a ‘complete sensory theater
experience’.
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4.2. TELEPRESENCE

The advent of the telegraph and the telephone was perceived as magic at the
time (Munro, 2008:164) and triggered a long range of discussions as well as
future oriented thinking.

Telepresence can be defined as a clear sensation of being physically
present at a physically remote location or environment (Hillis, 1999:182;
Paterson, 2007:127; Grau, 2003:271). It is a quite specific communication
technology in need of real time interactivity and a minimum of network
latency. Historically its roots go longer back than digital art and there is a
history of the development of increasing presence over time.

Figure 4-3 Edison’s Telephonoscope. Illustration George du Maurier / Wikimedia commons.

An early magic dream of reaching out and connecting to the corporeal at
distance is illustrated by Edison’s vision for the Telephonoscope from 1878
where two distant places are connected through sound and images.

The phenomena of sensory connectivity over distance later came to be
known as telepresence. It described the audio-visual potential of real time
exchange of visuals and sound. In the 1950s this became known as video
telephony as AT&T in 1956 builds the first Picturephone test system. The
novelty in the Picturephone was the implementation of two-way audio-visual
communication. It was the first multimodal communication system enabling
a real-time connection over a dual channel sensory system, that included both
sound and moving image. But are those two channels enough to really feel
one is translocated or present at the other end of the line? When AT&T
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