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Abstract

The central focus of this thesis is the use and experience of touch in artistic,
multimodal and computdrsased environments. The haptic experience of
touch is an area that has only received limited resdzashd interest. Touch

is too often seen as thdadt, 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 chaptsents
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 éim in relation to art, technology and aesthetics. Here the
thesis is presented as practi@sed research focused on my artistic
experiment Erotogod. The third chapter investigates the foundations of touch
through a physiological and psychological appro#&imapter 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 poastck
experiments of touch through the Erotogod installation. The last and seventh
part is the analysis and conclaisiof 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
humanto-computer system. Secondly it addresses the role of vibrotactile
stimulation within multimodal, computenabled environments. Another
problem addressed is examining the way touch can be used to construct
meaningful haptic content and experiences in theteca 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 andssessment of practical art experiments as a working
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method. Specifically the bodysuit of the practi@sed experiment Erotogod
functions as a twavay tactile display, conveying vibrotactile feedback to the
body and interfacing the human to the computesugh 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 apach centres on the phenomenon of perceptional
breakdown and how thireveals dimensions of toucdh phenomenology of
touch as it appears here, allows us to understand the interplay between
subjective, felt embodiment and the psychophysieedigtextualize 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 O6virthuwualad bamd tmlme convincing in itse
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 6s gual mtltimbdalareinstllatprer i ence of a
Technologically the thesis shows how higher sensory resolution adds to the
sense of being immersed in a physicatgabvirtual world. Important for
future studies is the way my research indicates new possibilities of haptic
expressions that can form general expressions to be used inféutageof
haptic storytellingFurther the thesis presents a leéegm documentation and
development of toucbased interactions.

New in this thesis and approach are the combinationsrimfugatheories
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 knowledgeaking.

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

12
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Preface Confessions of a media artist

The focus ofhiis 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 experiménitat 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 thiaare applicable and useful as knowledhgdlding
tools in the field of art, | recognize the strong qualitative approach of my
research. My findings afleased on my own experiersc@nd projects.

The fact that my own work on touch is at the centre oftti@sis 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
knowledgedeveloped through personal engagement outweighs the lack of
distance. | 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 ces&ional writing (Denzin and Lincoln,
2000:733). With this | practice writing in a firperson 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 hopettiepartially
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 AHOG6s Res e.d(Sthslien?80Q)atheiCAIKA proceedings
(Stenslie, 2003), The Senses & Society magazine (Stenslie, 2009), for the
6Touch Med6 festival i handtedNoraeb 2008 ( St en
conference in 2009 (Stenslie, 2009).

* http://www.kontejner.org/haptibedonismenglish accessed on March 27th 2010.
2 hitp://ocs.sfu.ca/nordes/index.php/nordes/2009/paper/view/20a68$sed on March 27th 2010.



http://ocs.sfu.ca/nordes/index.php/nordes/2009/paper/view/203/154
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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 artisticontexts and in combination with real,
measurable physical stimulations.

The key issue throughout the thesis is the questi@ndoes it feel to
touch and be touched in virtual realitie$t is a seemingly innocent and
simple question, but it is not an game 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 beicateld? Stored? Recalfed
Whatdmeaningécan be formed using touch? How does touch affect
perception when it comes to art? Can touch possibly change the way we
produce and experience atsouch a genuine artistic medium?

These are some of the core issues of this thesisel ¢@we 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 oftess Kruger notes above
turns the bodyrito a battleground for various factors ranging from cultural
codes, moral and religious beligésthe medical and practical ones involved
in our fundamental need to survive everyday Wiso, the body appears as a
temporal and fleeting structure thahisrd to grasp. As Jedmnuc Nancy
f or mu | Baddwisceriitude shaijtered and blown to &f008:5.
Conceivablythe body in general, and touch in particular, t@reforenever
be fully understoodNonetheless it presents an intriguing challenge to
grapple with this everyday structumen d general médium for having a
worldd  ( M eRomtye 2003:169)

17



VIRTUAL TOUCH

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 outtwme
relevance ofthis thesis, the following artae most important keypoints
framing this research:

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

A ltinvestigates how virtudouch appears in works of art, and how it
affects the artwork.

A Virtual touch (VT) stands for the experience ai¢b mediated
through electroniand digital technology.

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

A The thesis attempts to explore how a more precise vocabulary of
touch can serve haptic storytelling, tigcreate 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
bodybés perceptual apparatus can be influ
controlled by neural stimulation. My primary point of interest in touch is skin
contact as direct physitorporealexperience. But touctoncerns much more
than the physicalt standsm relation to visual as well as indirect (Ron
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-besed environments. Within thi
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 obnected events. Its meaning is defined by
what MerleadPonty calls theéntentional arcvhich projects around about
us our past, our future, our human setting, our physical, ideological and
moral situatio®(MerleauPonty, 2003:157).

It is no easy tasto 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 thatap 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 hapstmuli and communication. Mgpecific
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aimis to develop an approach to touch as a tool applicable totmmsbd

haptic systems and in particularahgh the use dfodysuits These are

tactile displays (Pasquero, 2006:2) that convey artificial tactile feedback to
the body and as in my works with two way bodysuitgransmit the human
touch back into the computer. Another aim is to develop a voagbaof

touch that can be uséal tell haptic storieacross 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, | will
endeavoto contrbute to the establishment of an interdisciplinary discourse
on how touch affects multimodal, interactive media works by:

A Investigating hovhapticstimuli influencethe experience of
multimodal, computeconstructed environments.

A Identifying dimension®f haptic experience.

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

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

A Understanding and models eamstidnal experiences.

Toreach these goals, research activities are needeanhgvetheoretical
and empirical studies of interactive and tohased media art to see what
effects haptics has on the user experience. In my research | will:

A Examine and assess the scope oféisearch appropriate to art
practice.

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

A Development of experimental art practice.

A Examine interface development through practice.

A Collect and assess output from the researclepi®]

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, agell 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 experiméptajects (section
1.10).

As will be further discussed in chapter six, one of my contributions to the
field is the making ofrtistic andhapticframeworksthat correlate mental
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excitationsandapprehensiont the actual physical experienddichael

Heimc al | s c y metaphysgical @akoratary, é tool for examining our
very sense ofrealily ( Heim, 1994:83). Is it al
ends where immaterial cyberspace begliaftictechnologieadd a

physical impression to the mainly visadperience of the three dimensional
virtual realities (VR). The visual and simulated reality can be felt outside the
monitor. Haptic stimulationsprovide a reality check for virtual worlds and
extend the physical world into a corporeal, and therefore gdifysrealized
cyberspacewhat 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

percep i on of such o6artificiald VR worl

what is commonly thought of as the gap between the real (corporeal) and the
virtual (immaterial) world, supporting the assumption that the distinction
bet ween the Od6aidotiusal doandonhhniendi eg
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 foegieiarch
through practicgFrayling, 1993; Hannula in Balkema & Slager, 2004).
line with this my artistic reseeh 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 lguethe 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 STWY
In accordance with theesearch through practicapproach, this study is
primarily built around my experience with constructing and using interactive
mediaart installations.
Thepresentthapter explains how this exploration of touch came about
and how itdeveloped from open ended art works into a research project.
Chapter twadisplays 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 appsar eontradiction 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

SResearch through practice is deri eeptdl993x om Frayl ings
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the relation between art and research and investigates critically what kind of
knowledgeartistic research generates.

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

Chapter fourgives an overview of thmediaart field with regard to the
history of research into touch and touching technologiegher it describes
and discusses my earlier projects as both a chronological and historical
developmental process leading towardsEh&ogodexperiment, which is
investigated in detail in chapter six.

Chapter fivepresents a theoretical framework of how bodily experience
can be understood in the context of the interactive art experience. The
constructive contribution of phenomenology, whictdlves more than
simply describing relations between experience and processes, is thematized
here. Phenomenology understands intentionality as a form of-lrethg-
world, and recognizes the importance of embodied action for shaping
perception. Thisundsert andi ng of the bodyds fundamen
the body highly relevant for analyzing existential mealibexperiences.

Chapter sixdescribes and analgg in detail my main artistic experiment,
the Erotogod project from 2001 to 2003. As a methocfalysis, | will
apply the findings from the preceding theory chapter as well as results from
participants6 observation and interviews
explains to some detail the technical setup and the possibility of developing a
haptc language to develop methods for haptic storytelling.

Chapter sevediscusses 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 thesuder e x per i enc e .

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

1.3. OBSERVATIONS, RESEARH 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 indites the direction for the research to proceed, and if
wedve reached our aim. The outcome is in
refute it or find it inconclusive. As | work from within the framework of
artistic practice, | come from a field that is mat®ut creating and telling
narratives than explaining facts. | have spent much time reflecting on how |
can produce new, intersubjectively understandable knowledge with one foot

21



VIRTUAL TOUCH

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
cani provided itis convincinglygooda f f ect ot her 6s percepti o
world. Thus works of art can possibly be of intersubjective value. When that
is the case, it can be thoobserved 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, 2daridHauser,
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
compar abl e view of how SKientifin @wlutions are generated.
According to Kuhndéds notion of shifting
Skirbekk, 2001:433), scientific development does not emerge from the mere
collection and accumulation of facts or knowledge, but evolwes & set of
changing intellectual circumstances and possibilities. Also in the arts one
finds such devel opments through the tell]l
the arts have no fixed disciplinary narrative concerning their theories and
methods, butather draw on various approaches in order to argue foritheir
often self referential development. Some researchers go through what Kuhn
termeddGestaltswitchg the change from believing in one paradigm to
accepting another. This switch is not necefsaneutrabor dogicald
(Kaiser, 2000:102), but more often than not, according to Kuhn, new
paradigms are developed by young researc
understand how the hard sciences function, but there is a definite inclination
in the artgo look for new trends and the better art (stories) in the young
avantgarde. 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 sharintpem 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, Z8)0
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 manHewever, one could
argue that this isnly 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. Perhapsyast h Wat sonds story, i
a hint of drama and subjective greed. A qualitative perspective on scientific
inquiry in combination with a broalbdased inquiry into touch, has in this
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thesis led to the formulation of seveogenresearch question¥hes have
in turnledto the formulation of botkwveak that is suggestive and more easily
affirmed, as well astrong 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). Awedktquestion 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 contextwhgoped on 6t wunder stand t he
until you have developed a soluti@@onklin, 2006:15).

The wickedness is in my caseammongst othergepresented through the
fact that users seemed more engaged and enthusiastic once they were inside
the haptic, fulbodyarmorsystem design. Was this a respeio 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 needhithe users? Whatever the answers might be, my
install ati ons 6 klasidrfad nat breforg gbserveddlt a user
therefore appeared to me that | had stumbled across a better functioning
system design and visual appearance than other and cdnepianenersive
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 giverteractive humaitto-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 installatiorntsute
combinations of multiple sensory impressions. Examples are various
combinations of sound, stiland moving images, touch, heat, smell, wind
and others. Audiwisual (AV) combinations are multimodal, but so
commonplace that the multimodal environnseot 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 environmeraffects the user
experience. This is a question of both perception and haptic mediation related



VIRTUAL TOUCH

to the formation of the interfa¢ 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,-ttmal media and thnologies as

wireless networks (Aarts, 2003:158). While, for example, locdiiased

services for mobile applications make individuatiyented and embodied

experiences more important, the opposite happens to former désigeg

applications and compuiy. They are gradually becoming less relevant with
respect to the affect technology has on
society.

1.4. FOUR OBSERVATIONS, ESEARCH
QUESTIONS, HYPOTHESS, AIMS AND

OBJECTIVES

At the outset of my research the followirauf 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 observatiomas that when users are immergetiaptic andcorporedly
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
al most complete sensory i mmersion is sim
Lifeworld asthe entire worldly background and starting point for human
experience and reflectiqgection5.4®2 Husser |l 6s notion of th
and MerleatP o nt y 6 s i ndeaiont.l)batfianttionsas holistic
key concepts by summing up all (human) multidimensional experience. The
usersdé6 articulations and seemingly more
based installations can be read as an expression of this.
Thefirst research questiofollows out of this: Do haptic stimuli
contribute significantly to the sense of immersion? If they do, what new
gualities does the tactile stimulation in interactive environments represent?
Thefirst hypothesiss that users of interactive media instadas will
have an enhanced sense of presence, immersion dneireg theréif they
are exposed to a tactile/haptic interface responding directly to and on the

body.Precedents forthisaeeg.Br enda Laur el who comment s:
multisensory environnré that is good enough, people engage in projective
construction that is wildly elaborate an

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

My objective wih this is to develop an understanding of crogxlal
combinations based on touch.
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1.4.2. On sensory resolution

A second observatiowas that users of interactive and multisensory media

installations involving the body as a part of the interface appéd=e tore
perceptually 0puz-zdudimdallatonan i n mere audi

This leads to theecond research questidis there a close, quantitative
connection between the number of sensory channels, their resolution and the
influence on perceptual expenie?

Following this, thesecond hypothesis: The higher the resolution of the
tactile/haptic interface in a given interactive experience, the more immersive
anddeabthe tactile fidelity will be perceived. Haptic fidelity as the
sophistication of segions (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 resotutio

My objective with this is to develop better bodysuit designs.

1.4.3. On the real virtual sensation

A third observationduring 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 taesearch question thregélow is our perception mots,
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 andweak hypothesis: Through certain
conjunctions of sensory channels of a given multisensory interactive
installationi like sound with image with touehhe distinction between
virtual and real is blurred. Theskin 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 Erotogodggect) and see if and how user
experiences change with varying degrees of sensory experiencealswill
look intocross modal perceptionssuchéas eei ng t he feel ingd.

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

Thefourth observatiorwas 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 théourth research questiotHiow 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 isftharth
hypothesisThe 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 devegl@an adequate haptic
vocabulary and to better understand the phenomenological dimension of
touch.

1.5. RESEARCH AIMS, OBJEOQIVES AND GOALS

In general the research aim and objective of this thesis is mapping the
problems and questions of haptic expressamstechnologiedWVith 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 melased worlds.

The driving scientit 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 toudelngah
more than five bod¥pased 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 gerae 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 meaningswith (
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.

- An emancipatory and focused use of the resuflthe 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 tachogy 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 edeel. 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 navigationatruments that guide us to new
knowledge. In addition to the development and adaption of a bricolaged and
partly autoethnographic methodology (section 2.5.1) | 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 dibecause artand media art in particular
- is an open and experimental environment. In the tradition cAvaatgarde
(Julius, 2002:200), almost any approach and strange idea can be worked on
and developedAs an artist and professor for many yearsdtrmy 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 arthas always been at the centre of my pradb@sed building of
knowledge. The reasons for this are many, but perhaps primarily because of
the intrinsic seHreferentiality in the arts. Artworks tend to refer to
themselves in their construction of what apgs as an inner, sakferential
process. Relational art can be read as an example of that (Bourriaud, 2002).
As Luhmann points out, as a social phenomenon art isefelfential
(Luhmann, 2000:176 and Tymieniecka, 2004:126). There is no right or
wrongart ( Hauser, Northkot h, 1982:225). Ar
scientific theory. I't is judged O6bettero
context, presentation and perception of it. Examples of the openness of the
experimental art scene are founaim the classicalvantgardeof the Futurist
movement to media aNdursda phjedok& Naoka Tos
artificial intelligence, which built a computgenerated character that
emotionally understood and reacted to visitors (Tosa et al., 18@am8rer
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 ietesting disturbance ongalane of immanendand
is found in the transitions between different states of mind and perceptions
(Deleuze, 1994j As an artist trained in Norway in the 1980s and 1990s |
was taught to intuitively sense how an artwork impeesay 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 wayi as | learnt it art was a straight way into direcgrporeal
impressions. Its knowledge wastobeas ed on o6i ntuitiond and
immediacy. This understanding of knowledge is tacit, or silent (Polyani,
1967; Schon, 1983). It is expressemporedl, not verbally. The advantage
of such O6sil entédscampeavhatFeyeiakendicalstiehat t hey
tyranny of other concepts |ike &étruthod,
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 strongbe practicebased artwork
that this thesis is built upon, Erotogod, is the starting point for such a
developmentOver the years all myorks 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 toiggact
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 #edtruth 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 agmane of immanenééDeleuze, 1994:35Herephenomena such as
knowledge and concepappearas disturbances along the surface of that plane. Strictly speaking we live in the
dlatlanddof this plane. Meamig resides in disruptions and disjunctions rather thanfiow of continuity that

are naturally pleasing and assuring toWhile 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 interestipmoments 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 histoandltechnological

conditions proved to become important for how my artistic work developed
towards new media and haptiddew medidis a term covering a wide range

of definitions, both as devices, practices and social arrangements (Lievrouw
and Livingsbne, 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: 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
buitin the | iving room of Steve Jobsd parer
like the early Apple or many artistic ones rarely find support in the
instrumentallyoriented business sector. During the first years of Apple it was
largely ignored because the businfszised on large mainframe computing.
Anot her eMyasrhginteractive quést game that came 1993 and
revolutionized both computer games and increased the worldwide sales of
CD-ROMs (Jenkins, 2002:487).was also a living roorand 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
O6wi c ked whereofew oéthednany in éhcomputing 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 protilethis case a need
andhuge interest in individual ownership and working with computeras
stumbled upon. Other known wicked problems include economic,
environmental, design and software development and even political issues.
Wicked problems are of dynamic and often socialirea 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 wickezbfgm. 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 triggewur 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 (secti@&¥4. During

the cyberSM performance and demonstration of thetaelie

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 odifferent 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 physicahstation. 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). he experience of touch seemed to affect the users intimately,
resulting in directly affected bodies. Thiffectuss 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
O6wickednessd of the project: I had c¢ome
had a (formal) problem.

The rathenew 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 exampglkesefirch through
practice(see chapter two and four). Heheetpotential 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
techrologies can inspire designdrand artists aliket aevélop richer and
more varied approaches where traditional ways of working are part of the
whol ( Seval dson, 2005:10). This is consi s
of the importance of free exparéentation 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 researcigthrou
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
i) a development of new technologies. In the latter, artistic research
contributes to developingew technologies through acceptingt least
instrumentally speakingé f ai | ur es 6. I n art, especially
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system, making the better mistakes can be, artistically speaking, better than
making no mistake at all. Artistic researchli®at daringdo open the

window, to jump out of it, enjoying the flight, views and land{frtannula,
2005). This represents an active stance towards knowledge and knowledge
building which is interesting to opening up the field.

Haptic technologies add arssory dimension to current VR systems that
are mainly based on audigsual output. By adding touch to such immersive
realities, an expanded multisensory space emerges. Multisensory stimulation
implies that more than two sensory channels are at useleTltactinologies
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 Douish 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 conceptsldeywords in the relatively new fields
of research related to media art is often confusing and the terminology is
often nonconsistent. It is therefore helpful to organize the use of the different
and vague concepts.

One common confusion encounteredtia tliscussion of touch is the
mixing up of what ihapticand what idactile. 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
referringto what relates to or proceeds from the sense of touch. Haptic stems
from the Greekd (i ¢Haphe), meaning pertaining to the sense of touch
(Redondo, 2009:30), or possibly from the Greek v@rd U U iaptdsthai
meaning&ontacbor douchb(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 vestibularandkinaesthesiaThe tactile can be deribed 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 sgjifec tactile sensory modality is an active sense
often used to explore our environment. Within this active sense, the tactile
and cutaneous syst stimuliiwbereagittkisnaedthete 6, r ec e
system is O6actived a reigedbyedceptorsldcattdo mo v e me
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 @ptic) sensory modality is an active sense
commonly used to explore our environment. This will be further discussed on
haptic vocabulary, language andstorytelling in chapter four and six.

Tactile interfaces are all the physical sensors (measuretimeh) and

effectors (impress output/touch) that provide us with a sense of touch at the
skin level.Hapticsis the technology that connects humans to a computerized
system via the senses of touch by applying forces, vibrations and/or motions
to the userThe 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 pr@ss@smosédy
Char Davis (Paterson, 2007, Grau, 2003:193), which enabled the users to
access a virtual world by breath activated interfaces (Wilson, 2002:188) and
BodyMapsy Thecla Schiphorst (section 4.7.4) where the users activate a
projection of a wom@a 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 ihpegtaf the
artistic material and project. How and why will be elaborated on throughout
the thesis.

From my perspective, new multimodal acmtporeakpproaches to the
mediamade spaces of experience operfor new interplay of the senses.
According toMcLuhan 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 peopl edbitepHonesrmwcomdwith exampl e
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 gameconsole, you can feel it when you hit the golf ball with your
virtual blow. Such vibrotactile haptitimuli and feedback can contribute to a
heightened sense of experience and coniiodl they are only the beginning
of what can be calledaptic realities(HR) where the boundaries between the
virtual and corporeal are blurred.

A central terminology used throughout the theshirtual Reality(VR).

VR is an oxymoron (Ilhde, 2002:xiv), but is of many reasons central to my

thinking around haptics. One isathVR is so fundamental for the

development of computer mediated environments, another that the VR hype

of the 1990s put a sharp focus on the vi
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 persormllmmu ni cati on t hat affect
body- for haptic stimuli are for real. You cannot shut your eyes against it.
Touching technologiesffect your body directly and in ways that are
unmistakably intimate for the user. The senses of touch are mudtiptelex
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
Ovirtual 6 ainnotvit cambe yane amdkepperienced.

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):

A Cutaneous pertainng to the skin itself or the skin as a sense organ.
Includes sensation of pressure, vibration, temperature and pain.

A Epidermis: outermost layer of the skin.

A Ergonomicsis 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.

A Haptic: relating to the sense of touch in all its forrso used to
describeactivetouch (Grunwald, 2008:33 and :251).

A Haptic languagei a set of touches that produce some form of
meaning.

A Haptics refersas wellto the sense of touthbut is also used to
refer to fields relating to the haptic domairig 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
sensatiorf.

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

A Multisensory stimuli is the combination of two or preferably more
than three sensory channels. One example is combining sound,
vision and touch.

A Proprioception: perception of the position, state and movement of
the body and limbs in space.imcludes cutaneous, kinaesthetic and
vestibular sensationh.is a specific sense and distinct frdom
examplekinaesthesigbut sometimes confused with(iHaans
2006:27).

5 hitp:/en.wikipedia.org/wiki/Hapticaccessed on March 27th 2010
® Seelnternational Society for Haptichitp://www.isth.org/haptics.htmhiccessed on March 272010
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A Sensory resolutionis about to which degreaabject can be sensed
as that specific physical object through touch.

A 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 ExyeUUsoa-dg ( Gbtmeddadpk, s), meaning

A Somatosensory systeris the biology of sensory receptors.

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

A Tactile interfacesare all the physical sensors/effectors that provide
us with a sense of touch at the skin level. Often used synorsjynou
with haptic interfaces.

A 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 BACKGROUNDAND

MOTIVATION

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

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

From 1990 to 1991 | built a series of large scahysical 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 reas@urpo
or function. The walls were of a homogenous texture and so tall that no

7 http:/en.wiktionary.org/wiki/somatiaccessed on March 27th 2010
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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 etfea me. | did not need to touch the structures
to feel different. They share presence through the ldtgarhuman scale of
the constructions, their lighting, my placement before the monotonous
surfaces and inside narrow corridors of the structurestaffeny 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 mymethodologies for studying touch (chapter two).

Around the same time as | built these structures | personally experienced
how our vision is influenced by the brain. Duringauba diveo
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. Undehserecontrast 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 verégo lik
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 visionissimpy t o put the hand in front of
something to sesight 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 instrumentseven if they think tey 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 carbe 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 Guantanafho bay
show them blinded with masks, hands tied and unabteutthtanything 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 puce 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.daiymail.co.uk/news/articks13975/Democractrial-Guantanamday. 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 earlytsstic 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 techniquéseven if not always outspokerare Anish Kapoor

and James Turrell. I n Kapoordés scul pture
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 grglchological space (Jodidio, 2004:352).

An example of how visual perceptions are haptically perceived is
experienced in James Turrell ds work Perc
Waller, 2006:301)In this series of oneser chambers, the visitblooking
into a sphere reflecting lightithout contrasts can immersdim/herself
completely in light. The frequenciesplours and intensities of the light can
all be controlled by the viewer.

BadarmL
eraniasar

Figure1-2 James Turrell, «Perceptual Cell», 1991, Photography | Photograph: Michael Herling / Aline
| © James Turrell, From http://www.medienkunstnetz.de/works/perceglial

His intention was to demonstrate how or
alteredlight conditions. Changes in light not only influence the visual senses,
but also what and how we feel with our bodies. | experiencegkthoxes
myself in Diisseldorin 1992° To me his cells confirmed my diving
experience that moods and spatial impressare affected, and possibly
radically, by monotonous and immersive sensory experiences. This happens

SJames Tur r ePelcéptial @elish Dibskldoif: &umstverein fir die Rheinlande und Westfalen,
1992.
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even if other external parameters and conditions remains the- $ixme
temperature and space.

From 1992 | continued my work with perceptioranipulative structures
at The Academy of Media Arts in Cologne, Germany. Here | ported my
architectural ideas of monotonous constructions into 3D, compatsd
animations of various architectural structures. One reason why | wanted to
build computetbased structess was to build supesized 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 (C®ased 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 theseal expressions
of space and movement were built to give an illusion of grand scale, why did
they not impress me? Projections and sciggsed 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-liéalstructure
encompassing your body. Our visual acuity, that is the spatial resolution
capacity of the visual system (Mcllwain, 1996:143), is much higher.
Estimates sayp to 100 million pixels (Rooney001:253). As chapter five
will discuss, it is my impression that phenomenologically and physically
beingthere, being otthe-spot, is existentially important.

Figure 1-3 video still from endless loopingovie around cubical structure (1992).
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Through a series of incidents, and disappointed with the lacrpbreal
impression in my C&ased structures, | was inspired to bring the realm of
corporeakensations into this so callédyberspac@of the 3D omputer
renderings. My interest in the technologies of touch started when I first began
to work with advanced mamachine interfaces in the field of new media art

in 1992 (cyberSM). | soon experienced how little we know about
multisensorial art, installains and systeméMultisensoryphere refers to
sensory additions to the common combination of Audio Visual expressions.
First, the technology wak and still is- relatively new, lacking stability and
standardizationSecondlybecause of the short histarfjinteractive 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 wsers 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 atthptive design. Most of

my initial sources for inspiration, theory and references are correspondingly
@rey matted) that is more informal writings and experimentations as found at
conferences and proceedinabout new media like SiggrdBland Ars
Electronica™, new nedia artexhibitions like DEAE? and various internet
based sites | i'RSucSh etphheeonr eWiil csanln 6ésgr ay ma '
often than not undocumented or hard to recollect outside of context. Until the
start of my Ph.D. work my collectioof data was partlgtaciti that is based

on personal, hanesn experience not formalized in scientific writing.

20 www.siggraph.com

M www.aec.at

2 putch Electronic Art Festival, www.v2.nl

13 Stephen Wilson homepage has a large overview of various medigtrfuserwww.sfsu.edu/~swilson/
accessed March #2010.
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Figure 1-4 One of the two users in the cyberSM haptic communication system

I n November 1993 | finished what is to m
haptic, fulkbody, persofio-person communication system, the so called
cyberSMsystem (see section 4.8). It was then performed publically for the
first time between Cologne and the Vgga Virtuelles exhibition in Paris.

At todayob6s distance this eyxperiment wit
comparable to the first steamgine in itsovelty and mechanicaludeness.
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 sermd 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 distanca{®at@007:127).

Being able to telecommunicate physically adporedly gave a stronger

sense of connection between users. The strength obtherealkensation

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 humatto-computerto-human systems (HCH). One of my strategies to
better undersind why the haptic, humamachinehuman 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 consequeri¢his 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 primay 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 intdobdtisebmetbbdg®aéMna
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 #laira time.

Effectively my later projects lik§olve et CoaguléSeC) (section 4.9) and
Erotogod(Chapter six) have been staalbne humaso-computerinterfaces,

HCI. One reason for taking away the tetemmunicative aspect is to better

o0 b s er v esindividual pesceptiain in a local, proximate environment.

This approach makes it easier to analyze and understand touch in the context
of mediaart and human perception.
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Figure 1-5 Timeline and timetabléor the realization of my various installations in relation to
other cultural and technological developments

The oneuser installations can be considered as one terminal in a
telecommunicative system, where the computer responds to the user as if it
wasan 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 stiml at i on at the centre and foc
existential experience. Thechnologies behind my oneser systems are

built upon an open soefand hardware architecture that can easily be

expanded into a multiser communication systefihe implementatin of

haptics within two or more users telepresence systems are of great interest to
me. As Haans and ljsselsteijn (2006) note, social touch in communicative
process can have wide implications. However, as my focus will be on the
subjective sense of hapstimulation, 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 McLuhanUnderstanding Mediap. 47.

How can we better understand the effect of touch in ¢dhgest 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
subjectiveimpressions 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 reggents 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 teehomad but also
simultaneously experience a fundamental change in the way we merge
together with advanced, ndacal communication systems. Combined with
increased computing speed, media resolution and focus on individual
experience, we will symbiotically fuseitiv 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
|l i ke a skin that we wear on togr of the n
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 mediaarmbreaimediaextensions

are introduced. Mobile technologies are such a @anporeabmedia. An

expansion of McLuhands techno utopianism

computer enabled environments wWillve a greatesffect on our culture than

all previous mediaevolutions 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 movadd 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 o0
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 laveight laptops thatra 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 theamera obscurgkofmann, 1999), contemporary represented
as images on the screen. More thandbmputer screéhas i n Mi cr osof t 6 s
Windowsmetaphoii 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 |l ook at what halikeghens? What
computer screen andased on physical input and outpliecame 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 callednew millennium learnef§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 aulél gap between those born before and after the
massmarket for these technologies.

Currently our consumption of digital media is becoming content in its
own right. Bl ogging, Facebook and Twitte
own activities are both enabg 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 interpctiMis is not
necessarily to be seen on a screen, but perhaps sensed as a result of the re
wiring of our perception through multhodal, computer enabled
environments. This rewiring is a result of the mentioned advances in
attaching the machine and thenman. First adding mobility to phones, then
usertracking through GPS with live video are such new multimodal
possibilities that have already come through.

One example how this affects dechnoculturabehaviour is how the
new Iphone comes without a user manual (Pogue, 2009). It is supposed to be
Sso easy to under st and The hatutal dgvelepmehio n 6t ne e
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 digaearance 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\asible interface, which
is a nonvisual, nonintrusive 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
ba®d interface, it appears that such a scenario is being realized.
Since the miehineties 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 cambgerved. One example is the
merger between Google and the mobile phone through the Android open
source softwaré’ The transparent, skin like interface is realized by
developing computing technologies and applications that are iyisaal, ii)
orientedtoward the individual (user) and iii) tied to the body of the user.
Nonrvisual 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 dio-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 harare computing and communication
techndogy 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 thehmgbn, 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 corporeafunctions, biometrics and further along the line &motimal
computing( Jones, 2003). Combined with GPS tr
geographical coordinates we canh even exp
and physical space coordinates. A homepage thematizing the 9/11 accident
caniforexampleonl y be accessi bdt@ouwhZera. youdre or
And it is only open at the exact time of day when the planes hit the World
Trade Centre towers. Suclyeotaggingaddition to a web address (URL +
place + time) twists the consumption of media/content towards a need for
personalized attemtn, individual focus and physical presence. The emerging
trend of secalled social computing and web 2.0 exemplifies the cultural
transformation due to technological advances. In the words of McLuhan
( 1 9 6T2chnological environments are not merely passiontainers of
people but are active processes that reshape people and other technologies
alkeb. Through connectivity we create and
intelligence (Pierre Levy in Murphie, 2003:157). The simplicity of the
desktop metaphor is gradlly expanded from tool into a virtual medium
(Johnson in Hawk, 2008).
As this demonstrates, we currently observe a cultural change where
technol ogies are getting closer to the b

14 http://code.google.com/intl/allO/android/accessed on March 30th 2010.
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move. This opens up for the field ladptic technologies. To design and
construct haptic technologies as used in my interfaces also involves the fields
of 6ergonomics®é6 and O6hapticsd.

1.9. ERGONOMICS AND HAPTICS

There has been a long tradition of seeing the human as subordinate to a
transendental technological world. As a coungenealogy 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 howvpractically and

functionally carmput the body at the centstill 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
devebpment, that is development of new technical possibilities to produce
sensations of touelas well as on ergonomiéshe study of the physical
characteristics of interactiofDix, Alan; Finlay, Janet; Abowd, Gregory D.,
2004:321). Some disagree with tdisfinition of ergonomics and emphasize
that the cognitive, social and organizational aspects of design must also be
taken into consideration (Booth, 1989:8)so0, as Jordan writes in his book
on Designing Pleasurabl e Pexpeadedint s, desi g
have an awareness of hurii@ctors issues and to put them at the centre of
the design processdéd (Jordan, 2000:1). Th
demand as a result of culturally dependent factors. In 2010 we live in a time
inspired by thdphone 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 bakly 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 islgitop
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 relevargonomically 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
t er mi nol o ghya pkt@Patmsdn, 20072)41t 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



VIRTUAL TOUCH

lets wer feel and interact with them (ibid, p.128). The field of haptics is
technologicallyoriented. It is about facilitating and making technologies that
can produce and convey toudn example of haptics technologies
developed is the FEELEX, a large, fleld@lscreen 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 appa@tusald
2008:360). Haptics can so befseenhhas
production of touch (Paterson, 2007:128). The relationship between
ergonomics and haptics is often unclear. Simplified it can be said that
designingn auserfriendly wayis a core issue in ergonomics and developing
a technology that touch ismaatter of hapticd-or the latter, a particularly
importantgoalis to design a convincingly enough illusiofibeng in a
virtual interaction.

Relevant for my projects here is that ergonomics and haptics are both
related to the design of the haptic insexs | use. A variety of terms have

been used, another that covers both the
computingéd (section 4.6.4 and Douri sh,

this thesis is simply haptic technology. That is also because egrobs
relates to different traditions.

1.10. RESEARCH TRADITIONS

My practicebased research belongs to a long tradition of informal artistic
research. Even if the development of my artistic touch projects might appear
linear (Figure 15), they did not eolve 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 (Schoén, 1983). Artists have a
preference of letting the work talk for itself, and not letting tak 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 usally specific events, festivals and meeting points such as:

A Ars Electronicd 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 ramédia exhibitions,
concerts, workshops and symposia. It takes place every year and its
GoldenNica prize is the equivalent to tid®scabdof the media art
world. Winning it confers much prestige. www.aec.at

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

A DEAFI Dutch Electronic Art Festival. www.deaf.nl, organized by
V21 Lab for instable Media, www.v2.nl

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

Japan Media Arts Festivar okyo)
http://plaza.bunka.go.jp/english/

Nordesi Nordic Desgn Researcha network of people interested in
design research

SIGGRAPHI Special Interest Group GRAPHics, held annually in
the US

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

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

The Interactive Institute, Sweddmnttp://www.tii.se/

S5 S S S S

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

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

A MIT media lab, http://www.media.mit.edul.

A Stephen Wilsonbés homepage with a | ar
art, http://luserwww.sfsu.edu/~swilso

A The ELI A networ k, Europebs | argest ne
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.eliaartschools.org/.

The questiorof how-and it 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 promditferent 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 whidh of artistic
practice generate knowledge will be further framed and discussed in the next
chapter.

1.11. ON THE USE OF MEDIAART 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 confefgace
Electronicahas a 25 year long tradition of emplogiouttingedge
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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 | aw 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 descritiésrent
useroriented aspects like multimodal interactivity as in the use of various
two-way sensory channels; physical experiential phenomena as in sensual
impressiondmmersivédenvironments that encompass the user in a media
based installation; persal and useoriented systems which knowhoyou
are; contexspecific experience that knowghereyou 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@mvient.

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 waréof 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
userssmarfiactonbased i nterfaces responding to
multisensory output giving feedback in various ways; emotional recognition
attempting to foresee a users emotiondition 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 mechaditahsyd
technology.

1.12. SUMMARY AND DISCUSSION

The chapter has introduced theearch 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 iseldiwhere the senses can

be used to generate new impressionsamgorealkensations. 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 mostmportant 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.goal with this
research is to contribute new visions for the future where-badgd media
promise to become a central issue. A personal goal behind this research is to
continue to build a criticalynformed artistic practice.

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

A An overview of touch in the context of media art.

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

A Designing bodysuits as tactile displays usstertromechanical
devices.

A 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 backgrounthts thesis, attempting to explain some
of the complex issues influencing my work and my approach.
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2. ARTISTIC RESEARCH 1
FRAMING A METHODOLOGY FOR
HYBRID CASES

This chapter first frames the questions of methodology and knowledge
production within the current debate about praeliased research. Itis a

field with many open questions. What is the relation between art and
research? What knowledge does artistieaesh generate? What is the
difference between art practigeitself and art practicasresearch? 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
experiment. TitledErotogodthe experiment was an empirical and praetice
based research on interactive, multisensory and immersive experience within
computermediated art and in the context of visual art. This chapter presents
Tin addition to the desiption of thedartasresearchpractical experiment

the methods of i) empirical practiteased research, ii) user interviews and

iii) user observation as tools to systematically create knowledge within the
making disciplines. The complex and multifaagttharacter of practical
aesthetical experiments demands bricolaged and interdisciplinary methods,
therefore | use the terdhybrid methodolog§to describe my scientific work.

2.1. INTRODUCTION
Hybrid media require hybrid analysisLunefeld (993:7).
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,

technologicallybased ad 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 possibl
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 aimilar practicalaesthetical 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 ragigen 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 wiriy has happened in many small steps. At
first | tried to formulate what kinds of problems might be contained in my
practicebased art production. The next step was how to meet these
challenges. My theoretical approach has changed a lot during this tihi® an
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 focusPtf.B. There
is not much sense in havinday pot hesi s or field of probl
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 theroriginal
&ymbioactive interactivity productive reflection on perceptual breakdown
situations in multimodal, computer enabled environméntsdVirtual
Touchd The latter title can be read as a special case of the first. The new title
dvirtual Touchdis an oxymoron like VRIf the virtual is to be understood as
6al mostd (Sevaldson, 2005:119), then how
will be discussed throughout the thesis, there are many qualitative
dimensions to touch and there are many ways of tngcbut the experience
of it is 6digitaldéd in the sense that it
we are touched or not. The new title reflects a more specific dimension of my
interest and work, but also the fascinating nature and possibdlities
technologically mediated touc®nequestion 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 ressefrom the wideranging
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 igritically-informed practiceThis is research that involves a

practical elemeritin 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 pradced i s t o whi ¢ h-batedguorlei®in t he pr ac
itself the embodiment of theory, or just adding theory to practice

(MacDonald, 2001). A criticalynformed practice is a two way process. It

requires that one questions ones practices in the lighitichttheorizing

and, in reciprocal fashion, to interrogate ones theoretical studies in light of
practical experi ence pragidally-mformed 2000: 164) ,
critiqued . T hi s a gréidgalmeflectohwhitheefers to@ dynamic

process of reflecting on practice that drives processes forward (Graeme,

2009:50).

2.2. THE PROBLEM OF PERS®IAL INTEREST

AND ETHICS

One of my biggest questions has been, and sthiloiw,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 O6Solve et Coagulad ins
in 1997 ad presented at Siggraph in Orlando, 1998. None thé ¢ess/en

because of thid 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, itgeod 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 mamachine perception. | am wary of how such claims make

me potective 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 cris@ry. His motivation was just

as much about personal interest, winniegp boosting as about acquiring

@bjectivéds ci ent i fi ¢ knowledge. As an artist |
personal profile, a personal story, and not just objective knowledge, works of

art or Opured experiences. ahd frame my pr
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 knowlege built upon a critical selieflection. This ethics is perhaps

more poetic and creative than a utilitarian ethics (Angrosino and Perez,

2000), especially if one understands &eth
to Deleuze (Rajchman, 2000).
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2.3. ON ARTISTIC PRACTICE AS REBSEARCH AND
METHOD

Making is thinkirg
i Richard Sennett (2008).

The problem of describing methodology in artistic research starts with the
debate of how to do research in the arts. How doesystematically collect,
organize and ga 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 researchtharefore be considered

as artistic and practideased. 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
multisers or y environments. I'n Iine with Senne
critically-informed practice, | hope the making of my practiesed

experiment is reflected in my wordly thinking on and around this particular
experience of touch. As stated previously, the @irmy 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 thaisdlt qtactice
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 refbthras given the discussion about
artisticresearch 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 bot®ne 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 suds Sensuous Knowledge 3 arldds well as the ELIA
researh conference in Berlin in 2006 very little of the best contemporary

%5 Joint declaration of the European Ministers of Education, Bologna Declaration of 19 June 1999.
16 Organized by Bergen National Academy of Amsyw.khib.ng the conference web page is
http://sensuousknowledge.org/

" The conference report is foundhatp://www.elia
artschools.org/_downloads/publications/research_conferen@epei$sed 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 ibeledresearch then both the process and the end
result are part of theesearch. 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, 2000:54fhwhe 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
researh 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 resultiafften life long work processes
where the artist has developed kiery own style and epistemology of bodily
attached expression. I n Iline with Sennet
demonstrates thinking, or, as Donald Schon says, it is as if competent
practitioners know more than they can say (Schon, 1991). Busisotion
of the form (or object) containing knowledge not a modern Pygmalion and
Gal atea story? That is an outdated roman
sake,thd 6 art pher el @ dret arti stds right to an
expression bammes the epistemological and teleological centre point? The
next paragraph will take a closer look at the-sefliective and seltritical
process of the artist producing meaning (Hannula, 2005:10). This could prove
a better understanding of what at figkince appears toe a conservative
romanticism.

2.3.1. What is 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
doesitdiffef r om more formalized Oproperd, acacdc
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 withim 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
&how awareness of the route map by which you reached the point you are
describing. The technical phrase for this, we said, is research maifbds
Following the same line the Arts and Humanities Research Board in the UK

18 Christopher Frayling, Royal Academy of Art,
Londonhttp://vrc.rca.ac.uk/modules/articles/article.php?id_articlgsc2essed on April 3rd 2010.
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only funds research that address cleartjculated research questions or
problems, set in a clear researdmtext, and using appropriate research
methods (Woodfield, 2004:168). So, as Henk Borgdorff extensively
di scuss in his article, 6The debate on r
practice count as research (Borgdorff, 2006)? This is a key issue: wiat is
difference between art practioeitself and art practicasresearch? 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. Fraytig 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) rearch 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 variatiahs
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. Witlresearch 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
SennémabBbeng i s t hi ersearch process lere prodlacest . T h
art where knowledge is an embodied phenomenon articulated through both
the creative process anadhatyowseeds t obj ect .
what you get: works of art in a contemporary art show( Hannul a, 2008) .
Fraying6s and Borgdorffés triangul ation of
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 betweegreat art and good research. Both appear to present
new and communicable knowlede.
Fraylingés claim that the artistic rese
oneds thinking does not appear to be too
resistance againatcepting formal research as a branch of legitimate art

practice (Borgdorff). PaAbbaleatelsBsso i s (¢
thetruttb. The st atement points to the commor
artistic research. How can a lie becomeart of how we understand, act and

deal with oO6realityd6? Any O0objectivityd c

subjective and therefore narbjective view of the artist. Further it is, as
Bourriaudds (2002) noti onxtdegendenel at i onal
The arts are subject to the ever demanding strive for producing something

19 Christopher Fraylinghttp:/nelly.dmu.ac.uk/4dd/DDR4I@isF.htmlaccessed on April 3rd 2010.
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new, something that has never been seen or done before. To quote Giorgio de
Chirico, the isddcjeaecprevioudly umkeown sansdtions, to

strip art ofeverything routine and accepied ( Jul i us, 2002:32). Tl
illustrates both the pressure put on every artist to create something new, as

we l | as the art marketsé high expectatio
innovation. Why bother with formal academic pesses when it is the art

wor k that speaks for itself? Showing awa

cases unnecessary for the end product of art praaoti¢self. Art in
exhibitions appears commonly at o6face va
process otreation. The difference between art practicéself and art
practiceasresearch so seems contexiented in that they target different
frameworks.
The resistance against formal research procedures also stems from the
practically and market provendda t hat you dondét need a Ph
great art (Borgdorff, 2006:9 and Lyons, 2006). A possible key to this conflict
is seeing art as an open and proagssnted activity. According to Bennet,
Foucault seeArs, unlike Scientia as promoting open ded inquiry; it can
embrace the unknown, the abject, the amoral, the aberrant, the pornographic,
not as pathology, buas experience (Michel Foucaulthe History of
Sexuality vol 1, in Bennet, 2005:26). As the next section will discuss further,
researctprovokes 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 scientificartistic culture (Hannula 2005). This is different from the market
artistic culture othe 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, practitmsed esearch. 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 falsifiabteding to

Popper (Popper, 2002:23), but artistic research appears unlike this. It has just

as much to do with cultural, social and
findings. For something to be 6édnew and c
necessariyhave o be 6objectived or valid for al

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 worldvieWwhe romantic notion is that a

wor k of art should speak for itself. The
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w h y 16i®left to the critiques and art historians to analyze, contextualize and

tell the O6trued story from behind the 6s
That art histogally contains a certain transgressive dimension adds to the

resistance to a Oscienti fdartcllatggr oducti on

research questions or problems. This con

potential to outrage or violate basiarms 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 whave compulsively rejed

received ideas in order to test and subvert morality, law, society, arbitself

(Julius, 2002). If transgression is a hecessary element in innovative, novel

and interesting art production, one could say that transgressive acts, action

and thinking becmes 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, thene is dealing with belief and

religion, definitely not science. But how can &% an individual expression

be wrong? If there is such a thing as artistic research it is perhaps more like

the dialectics of Nietzschmdeintte heory of

answers, but a flux where we seek to be and act in between concepts

(Cazeaux, 2003:4). Likewise, avegdrde art tends to avoid a static view on

art. According to the transgressive nature of art the artwork cannot be

reduced to a product, bt found in the continuum of conceptual transition.

Art Taccording to this viewis less about a finished product, but is always

found in the transition between values, understanding and experiences. If we

see this procesariented understanding of art aseoof 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

necessatiy o6deadd wor ks of art. Romantically

Edward Munch, an ar t PSuhonstionsofarkfeed ar e hi s

the understanding of it as something living, something that should be

nurtured by care, contemplation, admiration attdntion, 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 oOwarmd attitude. The O6warmthd is conce

artistic production. It is not open to any understanding of art, and is certainly

protective and full of discrimination against witain becalledaé c o |1 d 6

attitude towards art, that is the academic, methodological and analytical

approach to the understangdiof art most commonly associated with art

DArne EBduar doéMun c thitpgeww. momaH.neuseém.no/content.aspx?id=15&mid=15
accessed March 102010
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history. Wi thin the 6warmbé sector it is
something that is written after the artistic production. As Barnett Newman
6warmlyd says (Gaut, 2005: xvii):

Aesthetics is for artistas ornithology is for the birds

This muchcited quotation from the 1950s still represents theiatellectual

stance towards art theory amongst practicing artists. Aesthetics is here

understood as the prime domain of art history and theory. Suemstats

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, seem®tresult in negative opinions towards what is conceived as an
overintellectualization associated with scientific practigecording to the

romantic tradition art arises through discovery and creative practice and the

impulse not to forget, in the Greehkifpsophy, through the inspiration of the
daimon In Yeatswords® f or man and Dai mon feed the
anot herojHsrsciiy 2083:66)sThere exist many inspirations to the

construction of art, many of whom like Yeats are enthused by the ntlaes,

is, ideas come to the artist for some seemingly inexplicable reason. Art is

something transgressive and inspired rather than routinised and homogenized

as O6researchd that in turn can be fed in
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
(Schon, 1983:49). We demonstratelledge while in action, in the making
of the work of art, not through intellectual and disembodied approaches. This
is what Schon terms knowirig-action, another name for ordinary practical
knowledge. When artists try to explain their creative prodessfeel at a
loss, and often find themselves producing inappropriate explanafins.
seem to know more than we can say (Schon, 1983:51). According to this art
is a field continuously producing a knowledge in becoming. It is fleeting and
hard to pin dowras 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 aaiarimmaterial dimension to art.

Schén is concerned about the more material dimension and describes how the
tacit is important in the everyday production of objectsHasno Fabet!
humans in general and artists in particular personify a quite incredible

ZgMan the Makerd
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practi cal knowl edge. Mi chaeltacRol anyi, the
knowing ( Pol anyi , 1998:96), gives as an exa
personbés face among a thousand or even a
but we cannot explain why. Tle®ncept 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 resleén the art is a deeply
rooted fear of a bureaucratization of arts practice (Hannula, 2005:12). Within
practicebased professions where tacit knowledge reigns, the attitude is that
the artwork should speak for itself. If it can, then why attempt toybadl
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 hstudent 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 resgraas a legitimate part of art practice. At
the same time the transgressive stance is fétiedAdorno formulates it:

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

In other words, there is no escape from conventions. Even the transgressive is
a convention that within the avagarde becomes normative. Revolting

against concepts is in itself a concept. Artistic revoftsn provoke, but they

may also be seen as producing a kind ofialéction 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 Kuhniangoaradi
changes. Transgressive actions and behaviour can also be seen as a
phenomenological break down of the instrumental use of art, much like

Hei degger 6s hammer example (section 5. 4.
reflection. In turn this might lead the way foew knowledge. Can

transgressive art then represent a valuabla faf artistic research? If, as

Ad or n oEverawogk of arbis an uncommitted criine ( Ador no,
2005:111), then transgressive artistic practice in itself becomes interesting as
a challengeo 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 ofvhartistic 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 vdretakes 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 researchuge 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/ilfproduction, the public
(non-profit) and the private (marketriented) 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, @02:224). 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 gallenuseum circuits add up to a

star system in which the former is increasingly vidittdown

to a clearinghouse for the next crop
star | eague figures almost as the rai
(2004:45).

This statement points to several uncomfortable facts. One being that the
artistic value of artistic resear 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 intowauc

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 (UltimaceDEAF). 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 aigiall
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 researchkeyons, 2006.

The not i oninreskarch contexpwasaintrédbced during my
presentation at the Sensuous Knowledge conference in Bergen 2008. This
6crapb heading made a point out of doing
does not directly mean one makes good art for the art mankdtmaking 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. influenceshe artistic work. Has my own art making become better due
to the strict adherence to formald, methodological processes®ihot
always easy to see their connection, but it is an important question how
formal procedures can advance practical outpathe 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
argle 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
practicebased works. As mentioned in riten 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) | have myself found great benefit from discovering and
sharing new knowledge. A socialbriented sharing of resowgs, 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 resech 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 secatabs artistd Why is it that no artistic research

2 seewww.arduino.cchomepage, 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

practcebased Ph. D. 6s worl dwide, and even mor

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 int@thractice of arts, i.e. ahistorical 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 atheathan making

valuable, material and substantial manifestations of art. If artistic research

produces less interesting art to market and audiezlegant art then such

wor ks can easily be termed o6crapd art. H

works of artand 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 @tic expressions without the artists

becoming art historians?
The advantage of 6goodd works of art tt

to a larger audience, museums, and the art market is the amount of public

debate it can cause. One example is Ol&fui a s \Weathed projecat Tate

Modern in 2004 which attractedorldwide attention for its spectacular

transformatioo f t he mus e u m&Herehe built martifidal hal | s .

andi mme n s evhiah diated low frequent lighthatcompletely flooded

and transformetl h e  mu wstturling sall.As the project came about as

a direct result oEliassoninterviewing the employees of Tate Modeitrhas

also been discussed in artistic academic contexts as an interesting example of

artistic research (Haula et al., 2005:130). If a work of art is not discussed,

it is, in the words of Hannah Arendt, od
One way to bridge the gap between written reflections about the work of

art and the work of art itself is to stimulate throduction of artworks. But

howdoesondi sti ngui sh between what is good a

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 pudotiid the market. There are

many reasons for this, one being the lack of marketing of artistic vioaked

on research, another the economic gap between private and public market.

Therefore research on the arts still remains a phenomenon of the insitution

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

BTate Modernds webpage on the project is found at
http://www.tate.org.uk/modern/exhibitiomdiasson/about. htraccessed April 2nd 2010.
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would be to start seeing exhibiting and public response as a fundamental part
of research. Acquiring a plic 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 thé&rotogodproject was shown three times, firstgnie 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 thguality 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 ntaikeve 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 ofBirnbaum,2005)

then how does this fit in with academicsearch? 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 contegt whe

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 r@rch community needs a certégour 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 reseaftig?$andpoint of The

Arts and Humanities Research Board is as mentioned (see section 2.3.1) to

only fund research addressing cleaalyiculated research questions, setin 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 wellaglience reception. Without relating to

such issues, institutiebased artistic research will stay less relevant

compared to the art worl ddéds massive prod
After all it is a matter otfisna.énftheni ti on o
tradition of relati onadtependetontiohe def i ni ti
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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 eltes? 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 fattendance 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 relativelgpendent 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 paradigmltanges? Henk Slager states that:

research conducted by artistolsviously 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 knowkdge*

Further,inthe ext to the exhibition édNameless S
arti st i leadstemelarisihstralegies and intensities of
perceptio®®® This particularisation means that artistic research is not
excluded from being science proper, but it doese 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 tledatively 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 TelenorR&MB ut per haps parts of the 6c¢c
lies here as long as the real epistemological lab of art is found in the
exhibition context, that is in the zopé&friction between the live visitor, the
contextbased venue, the physical artwork, the scrutinizing gaze of the public
and the merciless critique of media.
Another issue is the artistic research
relatively young fields 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.daxcessed on March 10th 2010.

% http://apexart.org/exhibitionséer. htmaccessed on November 29th 2009.
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filtering that the established commercial art world is so good at doing. Itis
however an activity in the making. The challerfgr 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
metodological 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

artistsand their wor k? FAganstMettm@ n@d19n5hi s bool
argues that the world is so diverse, chaotic and surprising that there cannot be
one method (Hannul a, 2005: 38) . Concepts

6objectivityd narr cswlbeigmthewoddds vi si on

Therefore it is possible to argue in favor of methodological anarchy and
tolerance (ibid). This involves a methodological and resebasied
experimentation, pluralism and tolerance. Is this what distinguishes artistic
research fron the more rigid methods of universities? Hannula et al propose a
democracy of experiences to overcome the constructed differences between
artistic and scholarly researdiere no experience is cast aside, no
experience has a higher status due to itsroogireputation (Hannula,
2008:113).This focuses on the important role of experience as the foundation
of new knowledgeHannula et al argue (Hannula, 2005:37) that in the case of
artistic research methodological abundance is a specifically productive
appoach. Does then anything go? Still it has to be an-epeled, self
critical and r etfielinlbentationvpeoduped byarissics . Yet
work has been the underdog in relation to scientific expertise and the truth
producedby it (i bi d Butti§if rotthe dedult 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 betweercartisti
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 asdlf-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 resea
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 fom the theorizing around it (James Elkins 2005, in Bode &

Schmidt, 2008:27). It is twe i f art and a
incapacitated cargo ships set on collisioncodrse | n t he 1 i ght of h
artists and visitors approach and try to undexbit, 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 wplitative 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 abumd#t 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 bdormalised they must also be able to answer critical questmas

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 Bach Fellowships
Program, whi c hartistiopractieenas theafdca gointmh 6
candi dat &¥The qandidgteemast also write a critical reflection,
but the main emphasis is oimdependent arti stic
work of artat 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
experiencdd | n short thi sgapistiaresedarchasl vi ew of s
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 recenly 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 mgvens up new resources and new
possibilities in the field. As discussed @wicked probleméin 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
resarch is that its disciplines are built upon practice as the mostriau
source of new knowledd@H e n c e t ragingtdisciplme8é i s used t o

26 http://www.kunststipendiat.no/eaccessed on November 29th 2009.
27 Available in Norwegian onlynttp://www.aho.no/no/FoU/Forskning/Forskningsstratefifr information in
English visithttp:/www.aho.no/en/RD/Researelt AHO/ accessed on April {02010
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cover ar, architecturaland desigrbased research (DuniWoyseth and
Michl, 2001). Development of new kndedge is done through the iterative
devel opment of specitedeachpyrdesigect s, al so Kk
(Sevaldson, 2008; van Turnhout, Terken and Eggen in Andre, 2008:261).
This can also have the character of artistic practice targeting the making of
arntworks. Both the Artistic Research Fellowships Program and AHO here
share a common understanding of the important role of prauieed
research.

The challenge that artistic research presents is that interesting works of art
could be produced independignif 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 oétkind 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 prattieed Ph . D. 6s
drom the premise that criticalinformed practice can be a valuable, lucid
form of research? This opas 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 practibased 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 thing 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 otbers
intersubjectively know how the results and conclusions weaehed. The
Millennium course® 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 sofed in theory, methodology and critical
thinking in the making disciplines. Therefore, already in the beginning of my

% The University of Northhampton,
http://www?2.northampton.ac.uk/portal/page/portal/Arts/home/research/pgrad/practice |ealpedsed on
24th of July 2009

2 Organized as a ScandinavianPraining course by The Oslo School of Architecture and Design
Norway, KTH- Sweden, The School of Architecture in Aarfiudenmark 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 relationytgesearch issues.
Qualitative researchan be described ascomplex field of different
interpretive practices that attempt to understand parts of the world, without
the belief in arbbjectivédreality. Here, the understanding of touch is a
matterof understanding the user and their position in the waihe. focus of
my thesis is specifically on virtuabtich asexperienced realif{) within
computerbased and computereatediworldsa This is a useoriented kind
of experiencavhere one majochalenge is to understand the human
componentSuch a qualitative approatierefore appears more suitatile
help understand experientisénsuous stateldly methodologicathoiceis
consequentlyf 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 exalmpf 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 trmomplexitiesof everyday life as humans

live it? Michel de Certeau (1988) proposes that everyday practice is the

G nvestigation of ways in which users ope
everyday lifé@ Qualitative reseah 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 anthogjcal
interest qualitative research was about everything human. As Vidich and
Lyman writes (Vidich and Lyman, 2000), it wésorn out of concern to
understand the othérHere is an important setfitical moment; because

how does one understand the othéthout understanding oneself? Or even
@&he sel&? This question highlights the importance of awareness of self
reflection in qualitative research. Itds situated activity that locates the
observer in the world(Denzin and Lincoln, 2000). As qualite¢i research

has expanded it has included a wide variety of traditions and new
epistemological perspectives. These range from positivism te post
positivism, modernism to pastructuralism and pastodernism, up to the

30 This is a similar tohe general focus of Dag Svana6@0:1195, but differs in the research target.
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variety of new, interpretive, qualitaé 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 tdhurring of the genrdscalling for a multi

faceted approach to scientific investigation (Janesick, 2000). This has led to
the concept of the researcher beinracoleurg someone who in the words

of Levi-Strauss (1966) is@ack of all trade§ Practically speaking it means
that adaptive methodse necessary for a changing field of study. The
bricoleur makes éoricolagd) a combinatory, pieced togeth@arpebor

cluster of methods and approaches that fit to the complexity of the research
field. She or he is pragmatic and adaptive, acknowlegdjiat research is an
interpretive practice revolving around interactive situaticolsured by

culture and ZeitgeisResearch 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 1996:8implified, e consequence of this
perspective is thabbjectivedreality i if one acknowledges this notion of
reality- can never be captured. We construct how we perceive reality, but we
do not construct reality itsel©ur notion of science is founded in a culture
undergoing a continuous change. Even if we believeérkalitydtoday, our
cultural concept of it is virtual: it can and will change tomorrow. However,
this does not meatmnything goe8 As science, qualitativeesearch 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 | 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 preqty. Likewise the artistic method often consists
of interventions in the world. The methodAxétion Researchas a similar
approach (Greenwood and Levin in Denzin and Lincoln, 2000:94), if not as
shocking.It does not represent one exact approach, bugrsa 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 refnement 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 & thconfuses social activism and
development with research. Such and other possibly hidden political agendas
are reasons why critical reflection is a crucial component of abased
research.
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Other inspirations to this research are the many diffenéetactive
mediaart 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, 260683ed on these experiences.
Even ifcase studgtrictly speaking primarily is about what case is to be
studied (Stake, 2000), the case strggearch methodan be described as an
empirical inquiry that investigates a (contemporary) phenomenon within its
reatlife context. This is applicable especjaithen 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 ses of indepth case studies can be very revealing
without necessarily being indicative of
reason for extending the methodology of classical case studies and including
research on my own experiment is that it gives me a hmitarol 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 ailttesical methaogiand
attempt to use one of my ownpmtiments ascase 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 autoethpbgrapproach 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
lhaveauni que possibility to oO6report from
thinking and doing. | am in pesssion of tacit knowledge (Roli, 1967) or

S ¢ h ° Knévengin-actiord and t hrough my projects |
telling my own story. According to Ellis dBochner, 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. It is composed from within a simultaneously personal

and saial 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
Kat hl een Stewart &ss 6bh o ddke r&Orschien arayl | ssf ft ehce

expercmemi té6ed to speculation, curiosity
to provoke attention to the forces that come into view as habit or shock,
resonance orimpaét ( St ewart, 2007: 3) .

Advocates of autoethnographic theds 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
dol 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 shoit 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 sdttiadjving,
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 selfeflective process is thorough enough, possibly the result
will speak leyond itself.

For me personally, the autoethnographgthod has inspirechy 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 assunmethe context of lived experience? To uncover
this | have basethe researchn the following data collection:

A Participant observatiomf behavior in the installation environment.
These observations were recorded as field texts, through free
writing, sdf-introspection and stories.

A Document analysief video of the participants inside the
installation.

A Reflective writingo reflect my personal experience of the
professional practice approach.

A Discussionsith 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 subjesriented experiences are
methodological similarities between autoetraphical methodology and
empirical phenomenology. Empirical phenomenology is known to focus
mai nl y on t hereflection encexperieneas 6fshe ghenbrenon
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under study, and to the participantsd

experienceg¢Hein and Austin, 2001).

Both methodologies represamicertainresearch process that are
exposed to several sources of error and erroring on behalf of the subject
writing it. Suchmethodologesarealso vulnerable to the self referentiality
and circulaiinterpretation 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 aitied for being signs referring
to other signs. And why do not thesigns refer to yet other sighsvhere in
the end there is no ultimate meaning or concept. Inspired by the
autoethnographimethod to speak through my own voice and experighce
is also my intention to move on. To overcome the deadlock of overt
introverson 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 empiricadwledge, but also at
developing new designs for the scientific quest within the aesthetic feld

in particularly in relation to new media. Why is this so important? In the case
of art and interactivity, contemporary theoretical understandings afél,a
1993; Druckrey, 1997; Stone, 1996) are based on unlike experiences of
computerenabled environments. We do not yet have a common conceptual
understanding for the experience within tododsed interactive systems. A
central challenge to the projectshinerefore 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 efficiemteand
combinations of scientific methods appropriate for the praedtiesthetical

field. Without any established and obvious research strategy to fall back
upon, the current pluralistic, hybrid research method has evolved. Another
inspiration is Habermasnodel 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 freedohe(C
2000:29).Firstly as chapter three, four and five explain, | have developed
further a technical understanding of what touch is and can be, seeiondly
chapter five a theoretical framework for the understanding of it, and lastly
chapter seven andgtit look at emancipatory uses of the results of the thesis.
Of fundamental importance is the hermeneutical dimension of understanding
the phenomenon. Even if Haber masds

(t
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a problem, it has been critized for lacking a foupillar: 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 unconventiorexirent. In
addition to the empirical and practibased 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 practicbased research, usetdrviews, and user observation.
Combined with the practical experiment and the autoethnographic approach,
my research methods can be dissat ashybrid§ drawing on
interdisciplinary research. This reflects the central challenge that faces the
practicalaesthetical research field: how to develop methodologies that i) pay
justice to and ii) are applicable to the individualven evasivecharacter of
artistic caseswith a personal andualitativeapproachhow to secure my
research against alternative, conflictimgderstandingndavoid wishful
thinking?The three cornerstones of my metloahsist of ariangulationthat
is relatingresults of different experiments to corroborate or support each
other. This provides mechanisrasid measuremententributing to make
artistic regarch qualitatively sound.

2. 7. EROTOGODiT A PERSONAL, PRACTICE
BASED ARTISTIC EXPERMENT AS CASE STUDY
Pradicedbased research is research formed by the practice of making art
(Graham, 1997:15). Such detd research is integrated in this thesis through
the construction of a practicaksthetical experiment. This represents
empirical research by the testingaoprototype of a touehased 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 evatuatia 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 techiagically 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 developedBEhetogod
project that was exhibited at the Henie Onstad Art Centre in October 2001
(chapter six). The multisensory, immersive and telbaked computer
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enabled environment of Erotogod was damsted on the basis of my earlier
interactive media art installations suchcgberSMandSolve 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 provefuisénence 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 critiag#llymed
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 artstic 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 prabased

research. It asks important questions on the relation betaveand research
as well as the nature of the knowledge generated by artistic research. The
differences between art practioeitself and art practicasresearch are also
discussed.

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

The methods chosen to be used were i) empirical prdusised research,

i) user interviews and iii) user observation. These were applied as tools to
systematically create knowledge relevant to the makisgjlines. The
complex and multifaceted character of practmesthetical experiments
demands bricolaged and interdisciplinary methods, therefore the use of
ybrid methodologgis suitable to describe my research.

Methodologies of art promise to be usedlefine 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 methaes|@gt
can count as good research. Praetiased 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 expessions. The challenges are, however, many, ranging
from the ethical as i drivehdacttrswhéres wor ks,
sales numbers can appear to decide what is good or not.

t
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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 thecfical example in relation both to the
exploration of touch and in the development of a criticalfgprmed 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 depest thing in man is the skinPaul Valéry*

The initial question of this thesis concerns the manner in which touch is
technologicaly 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 aseliody 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
togethe?

To elucidate these questions in order to understand touch, the following
chapter will look at how we corporeally register, psychologically process and
phenomenologically refleatpontouch. The domains discussdmbdy, mind
and experiencecomprise aange 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 th#te artisthas avorking 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 dependergaveral 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

3lin Ewing, 1994:138.
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addtion 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 touctoccurand how we neurologically perceive touch. The second
part investigates the psychology of touch, looking into the mechanisms of
how touch is perceived. Howe understand touch outside its somatosensory
dimension (i.e. the biology ofasory receptors) is seen in relatioritso
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 phenomengioof touch exploring the
experience of touch, how the meaning of touch aasel howit casst light
on the general way we are embodied and 6
(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 kixhe 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 artd crea
stronger medidased 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 bistof 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 sensorias the sum of all
sensesinto five has established itself as the most common histiori

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 (Jutte, 2005:20). Better known to
Western philosophy is Asit ot | e6s establishment of his
senses e 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 madefdhe 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 understzintigyg and
ultimately human and nehuman perception (Paterson, 2007:16his
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 ultimatgerfection of sensoriality, he considers touch as fundamental
t o | i v thexdgprivatioh of this serdse alone that leads to death in
animalg (Aristotle,De Anima 220).
Recent research has shown how important touch is for the development of
thehuman personality as a whole (Field, 20C¢
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 @fith is dependent on tflesh as a
medium rather than an orggiPaterson, 2007:17Ar i st ot |l ebs i dea t he
is not attached to a physical organ is first discussed by Plaimaeus
(Jutte, 2005:35). An interesting aspect of not belonging to a specific organ is
the holistic function touch then receives (P)atimaeusp. 56). Bodily
sensations like pleasure and pain, heat, cold, smamtgh, edgy and round

are all dtstafeancedbet whole body in a c
65c, referenced in Jitte, 2005:35). This understanding of touch putsitin a

|l arger context, and relates it to Platod
visible in Platobs pihdielaods ospeldysnso ff riodme a s ,
whi ch means 6to seed (J¢gtte, 2005:36). T
phil osophy is that he 6ascribes psychica

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 owri,dsube says about
sensory deprivation abovaffects no less than the whole organism. Yet, the
sense of touch appears both on the top a
scale of the hierarchyf 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 theoriesrdrainciletouch and
sight as equally important (ibid, p. 69).
Early mockrn 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 serntbat 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
Tomkinsés 17th century play Lingua (al so
abaut the social sensorium, touch is presented as such a distributed
phenomenon. In the playactus(touch) is one of the protagonists, and
through his 6resi stpmlpnomhotsaivers&p hesent ati o
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claims that every sense is a kind of touktagzio, 2005:88). This poses an
intriguing question: what would be the consequences of a reduction of the
sensorium to different kinds of touch on
ear®6 and o6painting to the eyed be (Howes
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 messgttar. 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 betveegiffenent
senses. Such a creswdal 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 tendenaybijectify 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 secidtural changeKarl Marx said
t h &he foriding of the five senses is a labour of the entire history of the
world down to the presetit ( Cl| assen, 1993:7 and Jg¢gtte,
case, then the notion of the five senses is a plastic and cultural construct that
changes osr 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, fleetin subjective, deeply personal and impossible to
reproduce and share with others. As Mazzio says, the history of touch is a
history ofthe rejection obbjectification (Howes, 2005:86). Constance
Classen has a similar perception, saying that the histaouoh 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
reveal ed i n Ma8eksedFohTodth ¢ @063 )6 Here he no
how the history ofthenem i sual senses has been dactiv
del i berately written out of the history
critique of Ovi s uevéaltheorilerlying baptit aspecth e t ri es
of spatial experience and reinscribe them into (...) cultural higtory( i bi d, p.
59). Referring to the complexity of sensory information and the
somatosensory system, he argues for the multisensorial aspects of spatial
experiences.
Fol |l owi ng rithhandkpilesophicasttamsformation of how we
understand touch by taking the discussion out of a medical context into the
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social domain, Jitte statést her e can be no such thi

ng a

the senses, only a social history of human sensepgord ( J ¢t t e, 2005: 9

Touch it seems, is indeed a partof Meri®ao nt y 6 s i nthadight i on al

connection between body and woftesection 1.1)and subject to
individual perceptions. Does that mean that it can never be objectified and
thatit is impossible to establish a common, strong ground for the utilization
of, for example, a haptic language?

Aristotleds classical division of
construction that has shaped the history of perception. It has bekmgkdl
by psychologists such as Sherrington and.Gibson (Paterson, 2005:20).
Contemporary understanding of the human senses has changed and its
numbercurrentlyranges from eight to twentyne (Durie, 2005)The number
is not so certain now becausecohtinuous 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 numbeof 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 atermitis
more a conceptual umbrella covering a wide fieldxgfegiences, 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. Thisthesis will focus on the haptic dimension with special focus on the
tactile sensation of pressures.#w does oneinderstand touch today? How
do we functionally perceive touch? The development of theories of touch will
continue in chaptdive and the ext section will try to explain how it
physiologically comes about.

3.2. THE PHYSIOLOGY OF TQUCH:
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 body senses. Before
we become aware of being touched stimuli has been through a long
registe 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 ayégrdf 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.

I n Ashl ey Moasedadgnedicl evidereaythe pbimacy of the
tactile realmisconfirmedd [ The skin] is the ol dest
our organs, our first medium of communication, and our most efficient
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protector [...]. Even the transparent cornea of the eyeeidain 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 recognizedintheagel d eval uation of touch as O6th
sense @&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 disénate 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 syStadoma(ibid, p.

5). Tadoma is a haptic language for the deaf and blind where théldehf
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 tactiimuli 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 skn

The bodybés perception of touch is a comp
chemical and mechanical elements. Through touch we perceive impressions
such as pressure, vibration, temperature, pain and position. Through the skin
alone we can also easilysdriminate between sharp and dull objects, rough

or smooth textures etc. Just as the number of our senses can be reduced to the
extera and interoceptive, the senses of touch can also be divided in two sub
systems (Haans, 2006 and Paterson, 2007:20)c(taeeous or tactile

system deals with the outwaadiented, exteroceptive senses of pressure,
vibration, pain, temperature and tkiaestheticsystem 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
movemaet of the body causes cutaneous issues such as stretching and pulling
of the skin, and viceersa. Therefore there cannot be a strict division

between these two systems, but such a conceptual breakdown of touch into
subsystems and sublements is helpfuh 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 31). These structures comprise of diverse and various biomechanical
characteristics (Pasquero, 2006:9). The $ozn touchas it is experienced in

my projectsis 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 vibrEtiese

three modalities constitute the organ, constantly detecting and reacting to
environmental realities. Jill Scott adds proprioception as a fourth modality
(Jill Scott inSkinterfaces 2007:62) Proprioceptiordescribes how we know
how we are movingrad which position our bodies are ibhhas therefore also
been called 6dept h s enBRrophoceptived y6 ( Grunwal
embodiment provides us with information about three conditions: i) the state
of our deep tissue, ii) our movements and activifythe 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 inteoceptive systemAs both thesense of kinaesthesaad
proprioceptiorrelates to thé mu s c | gtheg veere sfeerdconfused with

each other in the early 19th centuout has subsequently become
differentiated(Grunwald, 2008:33)Oneartisticexampleof the use of the
proprioceptive sende s St Ring Badyproject(section 4.7.3)Herethe
audienceanduces various proprioceptiy®sitionsto his body through a
computerinterfaced musclstimulationsysten 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 31). Some are sensitive to a light touch, ashespond 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 nare 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
thermalstimuli 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 foulimigpes of skin mechanoreceptors of
interest to haptic sensations are Baeinian corpuscletheMerkel disksthe
Meissner corpuscland theRuffini organ According to Pasquero (2006), the
Pacinian corpuscles are encapsulated receptors found in theupesficial

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
patterrs. 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 detectirignsmotion 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 danot respond to steadyimuli. They have a much higher

sensitivity to skin motion (20800Hz) 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 gtiedi of stimulation.

Epidermis

Dermis

Meissner corpuscle

©-

Pacinian corpuscle Ruffini organ Merkel disks Free nerve endings

Figure3-1 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 thighenomenon 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, alsn medicine and neural sciengerceptions
conceived as O6a product of the brainds a
inputd (Kandel, 2000: 43 terearemoconsequence
@ainful stimuldi stimuli that invariably elicit the perception of pain in all
individualg(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 thasame 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
recept or s 6 toregister feguencies jis shatifot 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 throughstia is not a problem. A
typical vibrator used to affect the skin, such as paaed 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
receptos 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, vibtiatiead
languages like Tadoma are pevesl through vibrations on the skin. This
appears as a contraindication to the ski
why Tadoma can be 6éheardd through the sk
skills of associating certain vibrations and vibrationatgras 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 thehysiology of touch
Aristotleds division of the senses into
understand perception. Perception itself is much more interlinked and
interdependent than commonly thought. The historical models explaining
touch are vaous and point to a debate that stifintinuous Touch is rather a
conceptual umbrella covering a wide field of experiences than a sense. Itis a
multifaceted phenomenon to comprehend, even if the understanding of its
physiological functions is medicalpnd physiologically relatively advanced.
Itis 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. fo

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 fution. 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 askpteetical 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 thtbegh
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 dealigh 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 31). This is most likely because it has a higher density of meehano
receptors and correlates2)wherethenfi el ddés b
hands, feet and lips are areas oflihdy 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 likedxpeect 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
nociceptorshows, pain is a sensation that arises in the brain. Whether one
feels pleasure or pain is therefore, from a neurological and medical point of
Vi ew, also a question of | earfhisng and ot
question night also be conceiveid terms of the difference between
sensatiorandperceptioni the former as raw and unprocessed, the latter as
cognitively processed o understand the functionality of touch one must
therefore include its psychology.

3.3. THE PSYCHOLOGY OF TQCH

The pychology 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 cognitiontafich: 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 ain 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 andtiée stimuliin 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 caegories. One model is, for example, to emphasize a difference in the
tactile versus theactualtouch.Tactual touchrefers to active exploratory
action of touching and manipulative toudtactile touctrefers to passive
touch, like being touched (Schiff982:xi) through the stimulation ttfie skin
by some outside age(Rasquero, 20067 his 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 aipasThis 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, ndh the body (Heller, 1991:8).

Various theories also show thagte is no agreement about the mental
perception of active versus passive touch. VBgemudez et al assert that
there is no difference between active and passive touch in form recognition,
when thestimuli pattern is smaller than a finger pad (Véggrmudez, 1991).
Shimoga (1992) identified five main approaches for finger touch feedback
through visual, pneumatic, vibttactile, electretactile and neuromuscular
stimulations (Burdea and Coiffet, 1994:8
6acti ve #krdevaldped aSokae@ of haptic space (see section 5.3
and figure 52). He found that the body appears to have it is own coordinate
system and that this vHaptict@adinhte om t he wor
system varies from Euclidean geometry on allldve ( Skraml i kK i n Gr un
2008:34).

A guestion 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 actioturns 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 isnaking, which is the phenomenon when the sensation of a
first tactilestimuli makes it hard to perceive a second and different physical
stimuli. The first perceptiomaskshe second out. Secondly, the
phenomenon of vibrotactile adaption describes how weayporeadly
habituatedo a repeatedtimuli. With the same vibrotactile stimulation in the
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same spot ovaalonger periogdusers appear to become numb to that

sensatia. We adapt to the sensation, internalizing and normalizing it. This

has its neurological explanation in observed decrease of firing rates at
mechanoreceptors level (Pasquero, 2006:11). Thirdly vibrotactile

enhancement can occur as a consequenceasfditioningstimuli. If a user

is O6warnedd with a short stimulbthentheact i | e bu
mainstimuli can be senseatiore strongly This is the so callednhancement

effect(Verrillo, 1993:291).

As briefly discussed in this sectiongtle 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 @rahneledhrough
contextual information, then the answer to this question appears positively
confirmed. However, to see the perception of touch as such a brain dependent
experience | ures 06usmoidnetlo otfh eu nddheor nsut nacnudl i unsg
(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
signalingand perceptive processes. Such a model explains touch
compehensively, 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 andemotions

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, 2007:81Y o haptically-and actively reach out antbuch
someonean cause affect in othersadiilei and passivetouchimplies one is
being affectedA working definition for dfect would be referringo the
experience of feeling or emotioBEmotions are often, but not necessarily
caused by some kind physical influenceBoth the definitions as well ake
differences between affect and emoti@ane many andften uncleafLewis,
HavilandJones, Feldmar2008:10).

In my own work | have approached touch from a qualitative and holistic
approach. My intereédias been not only how touch affects us physically, but
also-from the artistic point of viewparticularly how it influences human
affects and emotions. The presence as well as the absence ofa®uch
Aristotle said can have a huge affect on living bg$n The significance of
t ouch can b e Asheretquehtipyeahatherperson can elicit
strong emotional experiences; from the comforting experience of being
touched by oneds spouse, to the experien
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strangeb ( H a0@6m¥ Touch as experienced through direct contact with
other humans and in a social context is different from the touch an individual
experiences when exploring objects and environments. Touch is here dealt
with through the latter, singular perspective in situations and installations
experienced by one user alone. However, the Erotogod installation that is at
the core of this thesis (chapter six), is built upon expressions designed by
humans and deals with humanlike expressions. Therefore it is sanad$o
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
60existential ® gaps an devemafkheyna alvpagsr i ences
are (Heijmans &an 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 towdfect us? What are the affectual
relations between bodies and artworks8 n we scul pt with affec
classical story of Pygmalion and Galatea portraits how emotions bring life
into the arts. This timeless romantic story is a foundational mythlfor al
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 reprated 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 cannod s P y g naudh iliterailyddid- 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 anthropocentrizign,
an anthropomorphosis: turning dead material into living human flesh
(Paterson, 200 7 : &zompanidntwithswhichtoghinke i s al s o
through a haptic aestheti6ss (i bi d page 82). Then, how c
body affect another body? Howarm touch produce such uncanny, fetishist
and (almost) convincing emotions and affects? Installations like my Solve et

Coagula installation (section 4.9) deals
intelligence that respond®r even livesthrough touchfelt n t he wuser 6s
bodysuit. This is within the realm of &I

really the pressure of a real human/ha@idapter four will present examples
of how haptic sensations produced by touching technologies are artificial in
themseles. To the body, haptic sensations are therefore not necessarily
anything more than that what they appear to be, that is phyrsigadssions.
Producing impressions of something living through mechaimagptic
technol ogy is an @&rsttibs tdiec eqirindinetnh e hefcanues e
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with Bubner (section 6)8 art is a deception in itself. This thread of thought

is partially cont i nuedwWhatispHlesdp®inze and Gu
their discussion on percepts, affects and concepts the artsvooksidered

@ bloc of sensations, a compound of percepts and afecis Del euze 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. Theygon:6t he work of art is a being of s
it exists in itsefb . Do Del euze and Guattari hereby
immanent, existing for themselves and independently of the living,

perceiving subj e paint?sculpycomposeandwritssi nce we 0
sensation8 (i bid, p. 166). They involve the b
from t he ®leshiknotsénsation talthough itis involved in

revealingi® (i bi d, p. 1 7 8 sensation is rediized ithet hey say |
material and does not exist outside of the realizdtion( i bi d) . For Del eu
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 huan 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 abodybecamesar k i n itsel
sensual body, a canvas for (aesthetic) touch. In this case, and following
Massumi , Del euze and Guattarids aestheti

the art object per se. They appear to understand aesthetics to be concerned
with the dynant of sensible assemblages. This is relevant for the context of
hapti c exp e rwhemnever anassémblage bfaffegts add percepts
appears, we have evidence of art differentiating itself as it develops an
internal coherence of sensatidn ( Ma 2092:163). Percepts and affects

6di splace all fixed notions of identity
creative intensitiesé6 (ibid). Del euze wa
he showedasanagithi | osoWhat :i ®érequired é is to

courageously at the surface, the fold, the skin, to adore appearance, to
believe in forms, toRaofprofundid s €é t o be s
(Nietzsche, 1974:385en0sko 2001:938 and Massumi, 2002).
Such an approach to aesthetics, to stop atkimeappears 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
t hr ough t feetmeaningsra:termothaiindicates the intimate
associabn bet ween bodily senses and emoti onf¢
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 andko(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 th@ombie EffectThis 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, 2006:88)1 additional example is howision
touchsynaesthesiaan occur in phantom limi{§&runwald, 2008:260)The
phantom limkis marked by tactile,gnful or motoric sensations in
amputated lirhs. Ramachandran ariRlogers Ramachandran have
reproduced this sensory illusiohtouch through mirrorébid). This was
done through duplicating an image of a peésaxisting arm and visually
presenting it aif it was the same persBramputated arm. Touching or
moving the intact arm would cause a parallel sensation in the visualized
phantom limb (ibid, p. 261). Similar technologies and approactgist be a
stepping stone to imbuing materials in an installation with more affective and
lifelike qualites P a u |l S delematio Bresamingsection 4.7.2) is an
artistic example of such implementation and a demonstration of how affect
and emotions cabef’ at least partiallyinfluenced.

A furtherreason 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 mastimnafi-
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 ratiodatision 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 swar at their computers (Benyon, 2005:419). Such reactions can be
rationally explained if one investigates the conditions behind such user
reactions. The field ddffective computings concerned with how to detect
human emotions, respond to it and utilire 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 agpie 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 prominenand 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 approacksebeing that emotions are
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cognitive, emphasizing their mental componemd,two, that emotions are
physical, emphsizing their bodily component.

Physical research on emotions underlines the close relationship between
emotions anadorporeakeactions, like sweating in the hands in dangerous
situations. William James initiatl this research and findings that became the
first of the three theories on emotions. The so calladesLangetheory
proposes that certain stimuli cause bodily responses. These responses can be
both autonomic and somatic. It is in sensing these chdnges one 6s body t h
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 t@annonBard theory is a psychological
theory suggestmthat 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 situatiosachphysiological change must be understood
(Lyons, 1985:132). Thetwo factor theoryof 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 physiologidaeactions to our environment.

Current research isither cognitive nophysical, but aware of the close
interlinking between these two important factors for the production and
sensation of emotions (Picard, 1997:22). Picard treats these extensively in her
b o oAffective Computinj. Her e she medmf$absend as th
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
corporealposture. 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 culturésdip. 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 emotiansg giat many
follow 6social display rulesé that <chann
express our innermost expressions. This is a verbal and linguistic problem:
How does one attach adjectives to ones feelidgel? even if two users feel
the same, howan 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 predictorevendeducea per sonédés emotional st at
requires that we know the personal situation, goals¢gatas and
preferences. If this is to be done, then it appears that highly specific and
individual mappng 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 ami is foremost concerned with
the use and understanding of how touch and emotions are produced and
conceived as a result of complex and multimedi@huli and situations. An
important measure here is the sensation of pleaShespleasure principle,

ashspired by Darwinds initial observatior
pl easur e, c amanitnate tehdesay to wanetamaxirsise 6
pleasure and minimize pdin ( Badcoc k, 1988:16) .

As an artist dealing with haptic experiences, it is always a pesiti
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 unpleasimuli. No matter
what causes it, isia state of emotionality that is interestiagd hardto
reproduce. In my installations | have tried to design certain pleasant stages
and experiences, such as touch pattéoms| expressions and material
propertieof thebodysuis. Some of these abte or in combinations seem to
produce pleasurabbfects in theuser.

How does one understand and think about pleasure? The anthropologist
Lionel Tiger has developed a four dimensional frameworlkHisr(2000).

The first,physiapleasure is concerned wh 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 secmiypleasure

arise from relationships with others. The thjpdychepleasure is caused by
satisfaction of individuals completion of a task, however mundane. The

fourth, ideopleasure, is the sensation of mental, aesthetic and often
intensively private pleasure out @xperiencing theoretical entities such as
movies, buildings, plays, music, art and mattyeos (Tiger, 2000:59). This

coasse fourfold classification of pleasant emotions provides conceptual
containers that are easy to label and understand. Howevesyea not
something caused by either or, but froomplex intermingling of stimuland
categories of emotions. Having this in mind, and following Benyon et al,
Tigerdés approach can be a useful tool fo
applications. In th case of my projects | have focused in particular on
physicpleasure 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 aapresentation 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 thasgdeasure be
applied anwhere 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 livesewisually 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 do
you do.

Eye and Brain

Trunk — 1
Neck — 8
Head — 8

Shoulder —»
Arm — 18

Genitalia

Lower lip— ¥ E’j
)

1
Teeth, gums, and jaw
Tongue —l

Pharynx— _I
Intra-abdominak / d

)

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

Figure3-2Penf i el dés body map on the correlat
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 roboticswldiow hard that is to programme
(Vassnes, 2009). Through years of neurological training humans have an
inner understanding and mentalpraf 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 (Asehiea
2004:55). When the electrode touched the brain the patients described their
sensations. This enabled Penfield to draw a map of theibiodiyre brain
(Vassnes, 2009).

The illustration3-2 shows how much of the brain is usedegister
touch in thadifferent body partsAs the llustration portrays, theensory
registrationof the body is not equally distributed or portrayed
6anat omi cénlthe lyraing rather itesaistorted comparectoneto-
one, figurative distributionThe brailma ps and &6feel sd the body
differenty in proportion tothe 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 badie maps depichow
some body parts have more 6computingd po
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 examplthe 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 becaaepart and natural extension of the
body. The Virtual Reality (VR) pioneer Jaron Lanier callhomdrcular
flexibilityd . Thi s i s Homor wlepfiendmermmof Debcarte
(section 5.3.1) and describes how we get used to telepresent working through
acquiringthird limbs extensions of the body. The knowledge of these body
maps can bsignificant 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 questfonthe construction of hapt&timuli
and bodysuitslf 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
hi gh 6 neurtahdslipsptongueet.yy Buth celative 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 sensmigtor skills to the
brain is harewired for life or if it can be subject to change. As Sandy Stone
argues (section 3.3.6) and according to the-Bhgt project (section 4.7.6),
these correlations are nmimpletely set. They can be psychophysically
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influenced and partly ravired through cognitive training and physical
remapping of sensations.

3.3.4. Psychophysics
Psychophysics is the relation between physical stimulation and mental
perceptions of sengahs (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
psychol ogy. Long before Ar inanobjéci ebs writ
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 Psychophysiln 1860. Here he proposes that bodily facts and
conscious facts are different sides of one redHydefined psychophysics as
t hfenctibnally dependd relations of body and soul, or more generally, of
the material and the mental, of the physical #melpsychological worlds
(Kimble, 1996:6). Accordingly the previously unresolved conflict between
the material and the O6spiritual é world w
sides of an identity.

The famous Web&Fechner law states that the relationdhégtween
stimuli and perception is logarithmiéIn terms of sound this means that the
frequencies of notes that are perceived equally apart are related by a
multiplicative factor’®1 t i s a descr i pstimolimersify a funct i
to perceptintesityd ( Hor st , 2 OFedbner. lawtdnalsoWe b e r
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 physicatimuli generate other and new (mdhta
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 W.&leehner
law to a test that is Ind 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 installticelation 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 oft. 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#Psychologgcessed on April 5th 2010.
33 http://en.wikipeia.org/wiki/Webei Fechner_lavaccessed 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 experienceckitiseinstallation.

3.3.5. Psychotechnology

Psychotechnologis 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 theimnment of an

artwork. Whether shown in a O6white cubed
is deliberately given a specific appearance serving as a framework for the

construction of engineered experiences. Such use of psychology as a

technology to codeur 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 behavierdulian 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 aadding 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 cosditibmost 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
psychotechnologiddools 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, fig2@g 4
and the texture of clothing to promote a gexh 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 oaalar co
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 usero6s lack of vocabu
haptic sensations could be an indioatof 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/Gen@salchotech. htmiccessed 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 techngjag 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 areaf 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 instanceeafnibre general
psychophysical approach. This thesis will therefore use psychophysics as a
general terminology of applied psychological and physiological factors that
influence and diredheu s e r 6 s ur &nd ppeeceptions.

3.3.6. Psychophysical inductio technologies

Seeing that both mental and physical elements can influence our perceptions,

how can one psychologicalfnd physically, that is psychphysically, code

our environment to facilitate the experience of specific sensations?
Psychophysical ingction technology is a term that can describé the

often tacitly appliedphysical installationand environmentgi-based

manipulation that many artists and designers utilize to stimulate and incite

deliberate feelings. The psychologist Obonai (Imada222) used this

term to explain how some visustimuli 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), whasshow

how crossmodd processing is possible in the brain. Areas normally

implicated in visual perception are active during tactile and auditory tasks,

and viceversa. Neurologically speaking this shows how perception functions

across sense modalities and that they cannstdep ar at ed as i n Ari st

categories of the five senses. It also represents interesting findings in relation

to synaesthetic sensatiofi$ie next section will bgoing into somemore

detail, as crossno d a | perception is ptctentially at
languagé .

An interesting case gfsychophysical nducti on i s Sandy Ston
performance on transpositioning her clitoris from its physiological origin to
the palm of her hands. She mapatally move
(her) clitoristothepalnm f (her) |l eft hand é and then

thingswithi6 ( St one, 1997). This i ssincekone unt |
it is always done as a demonstration for an audieatdeast performed

orgasm. This phenomenon of transpositioning istmérom therapy of

people who have had severe accidents that have paralyzed their bodies. In

order for them to sense erofitmuli 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 ofterth&in not involve crosmodal interaction
between several sense modalities.

3.3.7. Crossmodal interaction
The art of imprinting humans with feelings deals with much more than
physical sensations and technologies. In neuroscienceroamia 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 i nt er acTelenvatc dreaminy i (nsse atl il cart i 49.n7 .62 )
Here a mental sensation of tduis provoked through imagery. As Classen
observe, no direct tactile stimulation does not mean that the sense of touch is
di sengaged (Classen, 2005:405). O0Tel emat
impression of mental touch. This videased piece contains naelit tactile
stimulation. This, however, does not mean that the sense of touch is
disengaged (ibid) as user report experiencing tdikehsensations. The
video show how the distant users touch each other, thereby influence and
code the mental perceptiohfactual 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 apgedouch each
other. Hence they also report having experienced it. But factually they have
only touched anempty surfate r been o6t ouchlethd by a proj
way the work deals more with mental construction of haptic sensations than
with touch techologies.
How corporeakensations 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 these online and redime environments for
multiple users show how sensations are induced in real time. One example of
inducedcorporeale x per i e rFory Mucld tloenmd ni ty
(Ludlow,1996:339). Here users create thased, online and
anthropomorphied identities of themselves as highly sexualized alien
ani mals. An example of a possible female
wal ki ng around naked©6. Tdrporeastimeliins ment al
combination with theartamxtes®dl Imadex prses si v
feelings of real sensations. Such plays with identity and appearance mentally
call forth different expectations both f
(online identity) and for those communic
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descripiions both of users, actions and environment provide a mental
framework for what to look for. The psycho physical induction technologies
here consists of wusing texts to mentally
towards certain physical behavioursreactions.
In the artistic field, haptic aesthetics also refers to how the visual can
provoke sensations of touch. lat t hi s con
can and should be a touching experiehce( Pat er son, 2007:79) . L
coins the ternmaptic visualityreferring to what Sobchack calls volitional,
del i ber at e theactofiviewing,sder in the tefms of existential
phenomenology, is one in which both | and the object of my vision constitute
each othed . Furt her , thdptc inithatd opwtes the iewent® s
dissolve his or her subijectivity 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 illuis 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 r epor t eukntholgh hoshapticfezdback was present
(Haans 2006:6). Further research is necessary to find out both to quantify
this perceptual illusion and to find out which consequences suchromz
influence has on the senses as well as how this can be used both to
understand and design haptic expressidhis clear that this kind of cross
modal transfer will be relevant to the design of haptic interfaceq i bi d) .

3.3.8. Psychophysics in the arts
This thesis examines how physical touch is perceived in the context of
virtual, mediabased environments wiegeexperience 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 isniealia arts
have a unique way of operating between real sensations (interfaces) and the
design of mentaland contextual spacé.o agai n return to Senne
one of the advantages of practice based reseatichtjzracticei asthe work
of art demonstrates thinking. @vks of artpresenus withempiricalmaterial
andi in the case of media amvith empiricalexperiencesAs discussed in
section 2.3, Wwat makes this material and experience so diffioulesearch
contextds 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 thesi
constructing haptic experiences that Imkntal 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
corpaeal 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 us ewigualtostewills sinilarlpto textual r e a |
stories of touch be filtered, decoded and influenced by the mental
understanding and expectation in the us@ptic 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 psyepbysical approach. Indirectly it should
therefore be able to reveal more of what happens to human perception when
strength and loudness ostimuli is increased (Webdfechner 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 technigques 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 moaddumans have different biographies.
Consequently, where one person feglsinesdy 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 musico#ti1996). In
contrary to bodily sensations, moods have no reflection outside oneself, but
refl ect ensetdismrbanmedodtodeid aunedd t o an
experience. To understand the physical and psychological elements of touch
involves the framingf the phenomenon.

3.4. THE PHENOMENOLOGY OFTOUCH

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
explanatiorwhy touchfunctions.As an eyression of theelativecomplexity

making up our skin, is the following statement issued for thenBiface
conference and Skirfeprdsdants & plane whenea?, 0 0 8: 6
science, biopolitics, philosophy and social culture iffeere. Materiallyand
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 genre®>

A theory of touch must accommodate tiieenomenologicdhformation
about thelppearance of th&imulié(Horst, 2000:9) to describe the
comparative picture of touckccordingly, as mentioned in the introduction,
a phenomenology of touch explores the experience of touch and,
consequently, how the meaning of touch arises and hdwalsts light on the
general way we are embodied and o6find ou
2008:299).

In phenomenology the object of study is experiencSmith, D. W,
2005). It is a field trying to understand how we experienaall.
Phenomenologally, the physical origin of experience becomes central. This
isinline with MerleatPont yés view on embodied experi
5.6.1).

As the phenomenology of touch necessarily also deals with the
construction of meaning through touch, how do we ntakeh become
meaningful? How precisely can psyepbysiological 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 operception. As mentioned, Merle®onty
gathers these diverse factors that affect and influence us under the term the
6intentional arcd. Al so as Dreyfus & Dre
affordance of the world goes beyond biology and must, phenomecalggi
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. Asuch appears to affect several if not all aspects of
human life this thesis is also about tbbenomenologgf 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). Tikéherefore a
strongrelationship between psychophysical experimentation and
phenomenological experiencehe psychophysical dimension prepares the
ground for phenomenological experiencdseomenologyere becomes a
reflective toolusefulto meas an artist angractitionerboth in terms of
conceiving, constructing as well as understanding the artistic experience.

Adding to the complexity of phenomena affecting touch, $bition will
end with a brief comment on the cultural components of touch

35 From the FACT presslease for the Shterface exhibition, downloaded from
http://www.fact.co.uk/news/?id=14sh November 2% 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 | earn to understand touch? As
suggests, touch has a strong cultural, learnt compo 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 frem t

old one. The extreme plasticity of the body percept is reflected in Merleau

Pontyds claim that the body is 6éan histo
speci esb. I nspired by this TBiSeromie de Bea
Sexthat being a woman, drby any extension, any gender is an historical

situation rather than a natural fact (Auslander, 2003:98).

A conception of the body of the Ovirtue
where a -bhewi 6bodgnnection has happened (
widerage of new 6bodiesd and identities hay
Virtual Reality technologies. Some arailtiple personality disordegiMPD),
virtual bodies and liquid identities and not to forget the hoshan
discussion (Pepperell, 1995). MPD came to fastais both an answer and a
response to all the virtulbndleg(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

USandt ndi a have found that O6cul tur al cont e
mental states and strongly influences which experiences are normal and

which are pat hol og iThsadnecs{o btesgcultuiral h, 2002: 1
constructions of the body. As such ité&avant in terms of setting the

psychophysical framework of artistic, multimodal and comphgesed

environments.

There is strong evidence showing how our interpretation of touch is
strongly influenced by cultural elements. Crasdtural anthropological
studies confirm how culture affects perception (Classen 2005). One is the
wide register of cultural differences inet amount and type of touching. In
relation to social contact, anthropologists have distinguished between so
called contactand nonc ont act cul tures (Argyle, 1988
way of touching apparently easily can be recognized and divided in two is
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 skinows 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, desigorientedworkspace in the western world (David Howes

in Classen, 2005:27). The Indian way of understanding their bindiesnce

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 furtherrefinée t heir bodily O6directednessd t oy
phenomena. Geurts (2002) describes the A
seselaméhat describes hearing or feeling with the body, flesh or skin. This is

similar to the Cashinahua Indians and is another itidicaf how thebody

become®t he exi stenti al ground of culture a
2002:149).
I'n the history of perception, touch has

information to philosophy and philosophical thinking about touch. My

findings and practs 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 rieisnbtonyaefireafs a t ool
attention. Through western thinking of t
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 resaltf c o mp | e x , intertwined factoc
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 witblbhehed upon are, for

the particular, if the culturally coded perception of touch is something that

single art works can influence? In genehalw does onapply our cultural

understanding in the making and experience of haptic art? How does the

perceptdn of touch change in relation to a changing culture?

Through learning, does culture overrule the other biological processes?
Similar to Sandy Stonebés remapping of th
culture does not overrule, but channels the way we utahetsinterpret and
form meanings of touch. Haptic language hagtic 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. Asdr o me B r uhe ehild dsea yosenter ¢he 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 andaffects have strong neurological origins, but can also be read
as |l earned experience in |ine with Bourd
(Levinson, 2002:121) . I n Bourdieubds view
background that enables us to experience dungeas 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 (Thonson, 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 atstliconcept, existing there and
then as a consequence of a spaecific matr
situated concept is formed by a particular activity, a predicted context and an

interpretative culturé6 ( Bode/ Schmi dt , 20 olgre 9) . It her
frames our interpretation etimuli, and if the artistic goal is, like Bode
/ Schmidt, O6to make relevant statements a

cultural factors must be taken into consideration. According to Bourdieu,

artworks are productd @ 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 perceivdéntical by two recipiens (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 b similar, but it appears unlikely that they will everexactly

the same. Understanding art means deciphering it on the basis of some code

that the viewer masters. One implication
as such to the extent thatitisep c ei ved 6 ( Bo uhisbutimes, 1968: 17
Bourdieuds 6ésoci ol ogiBowudeu 19%&58812;, of art p
Tanner, 2003:1643nd implies that art is dependent on culturally coded
perceptionPossible onsequences are many in relatiothiemaking of

works of art. In the case wfrtual touch it also indicates that touch both is

and must be learn# future haptic language must incorporate this

consideration.

Mar k Hansenébés work on philosophy for ne
art and theory thr oug haffecéonandmerBoeyr gsonds a
render perception impure. According to Hansen we have mechanisms of
selection where we select and choose only spdmifdyimages that we feel
relevant to ourselves. (Hansen, 2004) (Oddey and White, 2009:291). The
question of how a given cultuoelours 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, technologitaliited culture.
Yet, since it is so recent, it can also be said to be relatively open.

Onequestion is howthe culturalcomplexiy of touchaffects 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 | think others woulddike
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 internatinal 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 backgdoin the analysis of the
guestionnaire 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 experien€@arporealexperience, epistemological
reflection, and cultural conditiomg 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 crmgdturally the same@iven
the crosscultural variations in the body and the senses outlined above, the
question then becomes: are there amiyersals codes that work across
culturesDoesour tactile neurology form some kind of structural background
from whi ch e x p &hecasaf Stene iersapping thevcktari® ?
indicates that angnswer isurrentlyunclear.However this is an important
question to askvhen investigating hapt i c.If@wd camfigdu a g e 6
evidence ofinyuniversals we also find another building block for a
common haptic languagé-his pointtowards 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 6the skin to the brainé and
contribute to the construction of the meaning of touch. One thing shown is
that touch in itself is an unspecisense. Therefore this excursion into how
we corporeally register, psychologically process and phenomenologically
reflecttouch has been necessary to understand the fundamentals of the role
touch plays for humans and how the achieved knowledge candbéouse
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 genthis 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 tinain. 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 andn a practical context, the bodymaps of Penfield lead to the
guestion 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 interpretatiothef body is also dependent on
other factors. One is the cultural understanding of touch. As discussed in the
section on culture and touch, what like for the Cashinahua Indianthe
legs are of crucial importance in a given culture? How do culturalegitsm
change the meaning of touch over time? Then a phenomenological twist
could perhaps occur and focus our attention@mrgoreakonsciousness
towards such a | esser O0i mportantd bodypa

As Sandy Stoneds t nnshows,ptspasdibiletoni ng exper
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 azultural 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 knowtge to haptically express oneself? How does one
interpret touch? And Psywhophysicalysourone &éspeak
haptic expressivity appears to correlate to our skills and knowledge of touch.

If this is the case, then it is also an indication of ssfiay 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 expresens.

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. Toah needs therefore to be investigated from multiple
viewpoints. Concerning the matter of this thésihe experience of touch in
artistic installationsthe main emphasis of my works on touasHteen on
vibrotactile stimuli As the complexity issue showsbrotactile 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 criticalipformed practice is the

recognitian that the complerelationships 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 thidate 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 testiileuli in art.
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4. OVERVIEW OF RESEARCH
INTO TOUCH AND TOUCHING
TECHNOLOGIES

Any sufficiently advanced technology is indistinguishable from
magic-Ar t hur C. Clarkeds third | aw

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 utilizkin digital art. Here the fields of telepresence,
immersion and tactility are central phenomena that can naturally merge
together. The chapter will proceed from examplelztedvisual

expressions in media art towards immersive works before descréde@nt
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 aaiternativehaptic history of VRThe chapter introduces
the termhaptic storytellingto illustrate how touch came used to tek story

4.1. INTRODUCING DIGITAL MEDIA ART

The purpose of the following brief history of digital media art is to give an
overview of elevant 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 dngportant 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 considetsldo
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 ithat 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 expressiRothkes®apebk e MMahk | Rktehk o6 s
immersive, digital technologies this work intends to create a total experience
of art through 6consummated experience b
(BaalTeshuva, 2003:7), but differs in its static expression.

The concept of the digitad often understood in some kind of opposition
to Oasehabbpgcl assical visual art (Weibel,
dualism (Blachowicz, 1998:154) where the nurmbased digital
technol ogies have come to bebassociated
6cleandéd and O6perfectd due tanaldgileei r al mos
technologies rely on translation between media it is more likely to produce
faults and glitches (Butler, 2002:207). The temaloguas therefore often
associated with the didty and imperfect. There is, however, always some
analoguecomponent present in digital art. That can be anything from an
G@nalogué switch to a |ighting system to | ou

d "

o~ £ R A T

Figure4-1 The very beginning of digital art: the Eniac computer at work in 1946 (photo frc
Wikimedia commons).

Touch in particulasalogué serpeemendeecedAsnsedé

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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6i mpured or not, i Gtumarberjgige betvweentthe a n
digital andanaloguedomain. With these points in mind it is useful to
describe some of the most importanitestones 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 ttaiditat
computer, the ENIAC (Electronic Numerical Integrator and Computer) in
1946 (Paul, 2003:9Y his poinsto the technological reliance and
technological basis of digital art. It is strongly relateidbtoeven dependant
on industrial developments léthe 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 hegart
influenced what kind of art experimentation and experience can take place
(Hillis, 1999:30). This raises the questiif digital art is limited by
technological determinacy? The history of the digital technologies of ieuch
perhapdoo nascenfor any ruling paradigms tbavedevelogd There isstill
too little technology, too few applications and experiences avail@ither
reasons why a culturdiemand for haptic entertainmerds not developed
canpartly bebecause touch is such an unspedifid uncontrollable sense to
use for defined applications, but also because the available technology like
force feedback devicdsjoysticks, wheels, controlleishave been a too
impreciseand unreliableechnology

Returning to the origin of digital expressions, how did we go from the
worker who manually switched cables on the almostvisanal ENIAC to
what is popularly calledyberspace a globally networked, computer
sustained, computeaccessed, multidimensional ar t i fi ci al or
r e a GBenedlild in Hillis, 1999:1)? In its historical narrative part, digital art
can be seen as going a long way back. In her Bmwkputers As Theatre
Brenda Laurel comments on digital storytelling:

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

The development of multimodal digital art can therefoe seen as a natural
expansion of an innate, human inclination to dramatize anektsting

stories. One difference was that before the storytelling happened around the
body, nowi through haptic technologie& can happemn andthroughthe

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, ithe cult frescos at théilla dei Misteriin
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 dreek at
least to the mentioned frescos of the Roman Republic. Its artists brought out
wal | pai dtawgshehat sbtorods gaze into the
distinctions between real space and image spacg i bi d, p. 25). The
American thinker Haard Rheingold (1991:379) goes back to Lascaux and
sees those murals asnagic theatre of the sengés.

Figure4-2 Fresco from the Sala di Grande Dipinto, Scenes in the Villa de Misteri (Pompeii).
Photao Wolfgang Rieger/ Wikimedia commons.

The ability to reproduce landscapes in an ul&alistic manner came with the
invention of thecamera obscuraThis is generally attributed Biovan

Battista della Port@utte, 2005:190). In a portable version iakled 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 buildingsledicated 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 Jutte, 2005:194). The paintings usuadipidted famous places or

historical happenings such as battle scenes. As such it becomes clearer that

i mmer sion i s alGee aatt kwta®thrwerlrdkadtn g a o
where all the senses of the visitors are led to believe they are perceptdally an
actually 6el sewheurad & ywdhitl séth otnfteey ar e ac

38 For online view of the cavehttp://www.lascaux.culture.fr/#/fr/02_00.xml
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As Robert Jitte remarks in his bo&lHistory of the Senses: From Antiquity
to Cyberspac®(2005), human spatitemporal consciousness was altered by
technologies asarly as the nineteenttentury Not only did the wireless
telegraph and the telephone let people have the first taste -titmeal
telepresence, but they also became so popular that telephone poles and wires
disfigured townscapeghis 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 culturaldesirefor new, telepresent technologies.

Whether a technology catches on or not, depantigist on the technical
functionality, but just as well on a social and cultural demanbis book
Deep Time of MedjsSiegfried Zielinski (2006) defines and describes the
field of media archaeology. He depicts the history of media in a longer
perspedve 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 fracturemtess often accelerating
intensely during certain periods of time and frequently ending without
success or breakrough. 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 ssimple TheDead MediaProject has long lists of
all the strange, weird and finally useless technologies that have been
invented. As Bruce Sterling writes @read Media wedtneed a book about
the failures of media, the collapsesédia, the supercessions of media, the
strangul ations of media, é al/|l the freak
we should know enough now not to repeat,
martyred media, dead med¥ That does not mean that all the histafrica
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 canaccording to Zielinskialso shed light on the future of
media development. We musstpect the list of dead technologies at Dead
Media to grow a lot bigger. And why not? As Zielinski writddedia are
spaces of action for constructed attempts to connect what is separated
(2006). This statement underlines the high level of experimentatid many
zones of creative construction so often found in media in general and digital
art practice in particula©ne of these construction zones might agtletter
haptic story that evokdhe same interest as teleprese@grently it appears
as ifmost of the state art of haptic technologies belong to the Dead Media
list.

37 www.deadmedia.orgccessed June 2008.
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Let us return to the interesting predecessors of multimdaatal
expressions:in EnricBr amp ol i ni 6 Butunsescenofyrapbyt o o n
(1915) he called for the replacementrafditional scenography by dynamic
electromechanical scenic architecture of luminous elements in motion (Grau
2003). He wanted new and grand worlds fo
This was continued in Kurt Schd tters de
(ibid, p. 145) that would realize his vision of the Gesamtkunstveerk,
mentioned above total work of art. A third example is Walter Gropius
vi si ofoft an thTeairflleemcés of experimental theatre on the
development of multisensory engssions are interesting to the development
of VR, but it is beyond the scope of this thesis to go more in depth here.
Anot her historical O6missing |linkd that m
technologies is the works on early flight simulation from tB80s 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,
Omul tyseepoesentationd grounded in user

body. This tendency is relevant to the historical expansion of mainly-audio
visuatbased immersion and digital art technologies to include other sensory
channels. These historical developments &t 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 ti@aand touch experiences
are uncommon, but also have their history. In 1921 the futdasinetti
produced dantlise’s svalye roen e descri bed the val
associates with tactile sensations (Classen, 2005:808) this tactile
Ovocaarbyyl he produced O0the first abstract
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 ithe @wn,knaomwd n@t ks h dred D
(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 wooltdheeaansemefhangcbmpbkebteosa
experiencebd.
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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 suisions as well as
future oriented thinking.

Telepresence can loefined as a clear sensation of being physically
present at a physically remotechtion or environment (Hillis} 999:182;
Paterson, 2007:127; Grau, 2003:271). It is a quite specific communication
technology in need of real time interactivity and a minimafmetwork
latency. Historically its roots go longer back than digital art and there is a
history of the development of increasing presence over time.

Dosvisbes 5, 10

PUNCH'S ALMANACK FOR 1879.

e siah af fhete CAGIras. ot O

| 1 (i ser exsndng, bofire guin,

ONE OVRE FEON O MER A $003 A3 Tien GaN'E ovERFT

Figure4-3Edi sonod6s Tel ephon o sduMgueer/ Wkimédiasommens.i on Geor ge

An early magic dream of reaching out and connecting to the corporeal at
di stance is illustrated by Edisonds visi
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 auvidioal potential of real time
exchange of visuals and sound. In the 1950s this became known as video
telephony as AT&T in 1956 builds thedtrPicturephone test system. The
novelty in the Picturephone was the implementation ofway audievisual
communication. It was the first multimodal communication system enabling
a realtime connection over a dual channel sensory system, that inclutted bo
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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launched the Picturephone at the 1964 New York World Fair it was said it

wouldd i spl ace t od anuricatiordig thenead obtlie centorm
Physical presence would be realized thro
adeeling of proximity and intimacy with the other patyipartito, 2003). In

spite of the high hopes for a commercial success of tleptone, this

never happenedintil the introduction of free Internet systems like Skype,
videophone$ave suffered from poor resolution, time lags between voice and

image, not to mention the heavy costs and complex technical infrastructure as
wellasseup needed. From the userés perspecti
still in front of the camera, one would more often than not see chopped of

heads or boring backgrounds like office interiors (Dutton in Emmot,

1995:97). In short, videophones do not neae$y give agood enough

feeling ofbeing therelt gives some sense of being there, but does not appear

to have the necessary added value to replace, for example, single channel,

voice-based communication. So why is multimodal videophonioty

necessayl better than phoning alone? Ciscobs
TelePresence videoconferencing system presents many of the illusions and
possibilitiesofvideeb ased t el epresence.Sqlutaeier6 ¢c omme.
video® shows a giant video wall connecting tvewn square in what appears

to beltaly and China. It conveys the ultimate promise of how video can let

users feel the presence of remote locations/communications. According to the

Cisco advert the system offersra-high videoresolutionrevealingsubtle

facial expessions, gatial audiaransmissioningvery nuance of the

conversation, angiimized environment for a comfortablachenhanced

meeting experience and, finaliggmmunicatiorand interactiornn real time

as if no screen was presevithereas ttd sounds good, it repeats all the

mistakes of the initial systems from the 1960s. The 2009 version appears a

little better, but not f ubeahgtmeeént al |y dif
have still not been mé?.The problem of videobased telepresencéas it

tries too hard to reproduce reality as it appearstiadace between humans.

By trying to reproduce that situation through sound\dddo, videebased
telepresencaeglects many of the important issues of haptic sensation so
necessarytogetarses e o f O brbeeivestpuldr systamendh. its sense

of orientation is hardly stimulate@ne example ithe challenge toecognize

whati s énort h, s owhanhhe camerasnioves atofridesmts t 6

Ciscdd s p r thay havecageal problem of sensory resolutiorothAer

example ighe High Definition video resolutionf 2K** which is still poor

compared to the more thA00K (100 million) pixel optical resolution of the

39 http://www.youtube.com/watch?v=Zmqva2rkVXaccessed on November 24th 2009

40 John Thackara on telepresenbtp://www.adobe.com/uk/designcenter/thinktank/tt_thackara htegssed
on April 5th 2010.

412K = two million
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eye. Sound must be reproduced through statiddpeakers and there is
complete absence of reabrld clues like smell. Videobased presence is
essentially a flat representation of a world rich on sensory perceptions, and it
does not manage to trick our senses and create what the poet Coleridge
famouslyc a | | vellchg suispénsion of disbel@&fPoetic faith in persons

and characters supernatural or at least romantic ... a transfer from our
inward nature a human interest and a semblance of truth sufficient to
procure for these shadows of imaginatioattiwilling suspension of disbelief

for the moment, which constitutes poetic @tFerri, 2007:ix). With this he
meant that we are willing to understand an obvious simulation as real
provided the right clues are present. In theatre we willingly give eipethl

setting of the passive, frontally positied audience, artificial ligimg,
overdramatically dressed and made up actors to believe in the experience.
Similarly, one reason why participants of my cyberSM project found it so

real was that it createdstaged theatre for the senses that did not try to be
photorealistic. It did not try to recreate a specific, holographically real
representation of others. Instead selective and blurred impressions of a body
allowed the participants to fill in the missiggps and expand the experience
with their imagination and fantasyhe user is engaged in the-construction

of the fantasy, and this can be on a continuurneakimilitude.Here touch
became a factor adding meaning to the perceptibly artificial experimd

made a vibromechanical touch believably and humanly real. Urmson argues
that there is rarely a genuine illusion experienced in theatre as an audience
then most likely would phone the poliegery timea criminal act was

performed on stage, thus magitheatrical acting impossible (Marinis,
1993:154). As multimodal media develops, one question relevant for this
thesis is how the addition of touch affects our willingness to a suspension of
disbelief. Even if videophoning software does not do it, theeeexamples of
artistic works using the same technology that let users feel as though they are
touched. I nst al | a {Tdlematis Dréainikile (Bawlt i Senr mon &
4.7.2) use psychophysical techniques to induce this in Udeednstallation

is not usng @hotorealism hutcause &ensory displacement due to it being
aconvincing enough illusiarThis is an example of how artistic works

expand on standard technologies to create different experiences and
sensations. The next section will look at otleamples.

4.3. A SHORTERTAXONOMY OF DIGITAL ART

If the cultural origin of digital art goes a long way back, then its
technological history is all the shorter, stemming from the Eniac computer in
1946 at the earliest. According to Matthias Weiss the technological
development that led to digital art cam thivided into three phases, of which
this thesis is primarily concerned with the third (Weiss, 2004). The early first
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phase was occupied with practical aesthe
phase of digital art appeared in the 1960siaitidl projects were focused on
making computer drawn graphics. Bell Labs were early developers in this
field. Michael A. Noll, one of their researchers, exhibited at the 1965
ComputerGenerated Picturéshow at the Howard Wise Gallery in New
York (Paul, 2003:15)What enabled the use of computers to make graphics
were inventions such as Ivan E. Sutherlafsttetchpadproject, the first
graphical user interface which enabled the users to draw directly on the
monitor with a hand held light pen (Grau, 2003:162). 3&eond phase was
with video. As thecomputing power increased, ttiérd phase of reaime
simulation emerged. This enabled the constructicegfonsive, immersive
environments and Virtual Realities. Whether we follow thieepart
taxonomy or not, omfactor that enabled multi sensory immersion was the
close relationship that emerged between video, display projection
technologies and early computer graphics.

4.3.1. Digital and interactive video: Krueger 6 s Vi deopl ace

In the seventies and eigHidigital art developed towards vidbased

expressions and installations. In the mid 1970s Myron Krueger developed his
firstcomputetbh ased responsiVvdeepdraaced®ment s 0
2003:166).

Figure4-4Screenshots from Kruegero6s Videoplace install

Krueger has since developed this installation into several versions. The basic

set up is a two user situation, each in a separate room. Each has a projection

screen and a video camerdim ont of them. The camera ca
movement and the live video is then fed to a special hardware system that

transferred the users into silhouette representations on screen. Krueger later

developed his own rediime image recognition and imagealysis computer

system. On the screen the users were then able to communicate through their
projected i mages i n deoidagd(Garagstta, spaced, i
1996:134) The interaction with oscreen objects and other users

reportedlyledtoarelai vel y bel i evable sense of O&6pre

42 Also seehttp://www.medienkunstnetz.de/works/videoplaaetessed April 6th 2010.
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being a part of the action and having direct and immediate feedback. He
described this r ethelmsissfararmew astheticr onment as
mediumbased on reatime interaction between men and miaei®
(Wardrip-Fruin, 2003:390)The environment was made believallet
because ogphotorealismbut-s i mi | ar t o O Tethraughat i ¢ Dr e ami
convincingenough illusion due to video superposition

This was the creation of what he called an artificialitg. Such
6real itiesd surrounded the users, and re
actions, without having to use or be inhibitgdtbe use of goggles or
gloves® This is well described iKrueged bookGArtificial Realityd(1983).
Wit hin t hree adlairttyiof iocfi atlhe responsive envir
full-body participation in computer events that were so compelling that they
would be accepted as real wasnopiecti encebd (K
tactile feedback available, but through real time, interactive images
Videopaceapparently tricked theusers o per cei ving some kind
Even if this installation is a highly interactiv&nsoial rich and immersive
environment (Lawl, 2003) and a forerunner to the later development of
virtual realities, it is a second phase digital video art project.

Videoplacds a predecessto later media anvorksl i ke 6 Tel emati c
Dr e a min thegocdse o¥ideoplaceit is such an important pée in the
development of media art because it involves the haptic senses of movement
and embodied presence to control screased interactiorit represents a big
step towards multisensorial and embodied interactive systems that involve
more than visiontad soundBoth projects involve a visual and shared space
of communicationT hey both involve the usersdé hap
discussed in section 4.7.2, most importantly seem to cause haptic sensations
in their use of video superposition.

Anothe i nteresting statement arising fror
is his focus on adapting technology to the human, and not the other way
round. Th u s thdt iheultimateantedarecbrtiveerothe computer
and people would be to the human body huthan sende ( Kr ueger i n Hil

1999:6 and Gorayska, 1996:130).

4.3.2. Real time simulation and the beginning of cyberspace

What Weiss called the third phase of real time simulations later became
known as Virtual Realities. It is highly relevant to ttevelopment and use

of haptic technologies not just because it created a demand for faster and
better computers, but because as the media theorist Achim Buhl describes it,
its computerg e n e r at emjagessaveral hudan senses simultaneously,
... giving the user the impression that the compuggenerated environment is

3 http://en.wikipedia.org/wiki/Videoplacaccessed April 6th 2010.
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actuallyreab (in J¢gtte, 2005:327 and Paterson,
immersive visualization technologies give users the impression of being
touched. The impression of being toudhry sight is discussed by Paterson
(2007:55). Such impressions are likely to influence a wish for actually and
physically being touched.

This VR phase was triggered by cheaper and faster computer technologies
in the late1980s and earl{990s, but began ith the early flight simulators
built on the ENIAC computer. The cultural development of Virtual Realities
may be historically in debt to a much longer tradition, but the important
technological birthmark was in 1966 whietan Sutherlandieveloped the
first HMD, Head Mount Display, for images and in 1968 for-teak
computer graphics (Grau, 2003:163 and National Research Council, 1999).
These binocular looking devices gives the user a stereoscopic, three
dimensional impression of images and is still ohthe best ways of
achieving visual immersion inside imagased worlds. In combination with
a three dimensional, positiesensing tracker system to monitor head
movements, the computer can output images according to the body
movements and gaze of the ygbereby perfecting the illusion dfeing
theréinside the virtual and simulated world.

Figure4-5Sut herl ands first Head Mount Display from 196
(Sutherland, 1968
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Immersion hence implies that the user is encompassed by an interactive, real

time, 3D computeconstructed and controlled environment whereby he or

she forgets the gap between the virtual
This technology was further developleg NASA and VPL (Visual

Programming Language) and VPLO&6s Jaron La

Virtual Reality in 1989 (Grau 2003). The first break through of VR came that

year when VPL built the first commercially available head mount display VR

systems (hurel, 1993). The term VR now describes a whole range of 3D

computerenvironments: websites, virtual worlds like 2nd Life, Quick Time

VR movies, VRML (Virtual RealityModelling Language), CAVE systems

with three and more projection screens, gaming congobrs/ironments and

Augmented Realities that overlay real images with virtual data. VR takes

place in what William Gibson coinexyberspacén his 1984 book

Neuromancer

Cyberspace. A consensual hallucination experienced daily by
billions legitimate opetors, in every nation, by children being
taught mathematical concepts... A graphic representation of
data abstracted from the banks of every computer in the human
system. Unthinkable complexity. Lines of light ranged in the
nonspace of the mind, clustensd constellations of datLike

city lights, receding..

The first directly relevant technology to enable touch in computer enabled
environments came when Thomas Zimmerman invented the prototype of the
dataglove in 1981 (Grau, 2003:167 and Hillis, 19@9%.:This glove is built
around optical fibers that ruoamg the fingers. When the udagnd the

fingers the flow of lights inhibitedandthe movementsnd gesturing of the
handcan be calculated. The device enables the user to command and
communicate \Wh the system through the use of finger movements and
symbols. Hereby the user can also touch and move conpenerated

objects with the gloveThis helped to spawn the image of VR aseah

physical reality. It also brought closer the vision oflageesent technology
that |l ets us 6ébe thered on the other sid
closer to reality even if these first steps incorporated only tracking of the
body and completely lacked haptic feedback. Even so they are of interest to
thedevelopment of touch in connection to virtual reality technologies.

4.3.3. Adding touch to telepresence

The development of the physically distinct telepresent sensations Edison
imagined in the Telephonoscope has taken a longer time. In 1990, Howard
Rhengold described the physical cybersexual VR system of the future.
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Rheingol dbés visions were inspired by the
and bodysuit. He imagined a user wearing a smart datasuit that registers all

the bodyo6s move men hesn tosigndls that enable esther conver t
users to feel him/her and visersa. This made him coin the term

teledildonics the technology that enables humans to have sex in virtual

reality:

Now, imagine plugging your whole sowstjhttouch
telepresence systeimio the telephone network. You see a
lifelike but totally artificial visual representation of your own
body and of your partner6s.

Figure4-6 The NASA HMD by Scott Fisher, the so called VIEW (Virtlaterface
Environmental Workstation). Image courtesy of Scott Fisher, NA8#es Research Center.

The above il |l usVYlr BWMDisperbaps justtie NASA 6
interesting from a sociological point of view as from a technological. The

technologywas peceived asiew, but was reallgn improvemenof

Sut herl andds gl asses 2dinteyestingrwiithee ar | i er . H
image abovés the untold story of the role of touch in VR. The photo plays

with the expectation of having a total immersion inte@mologyi and

therefore supposedl y oHepgleves®n therhahdsé magi c 6
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indicate that anything inside the VR world can be touched and manipulated.
In reality there were ntactilefeedback or experienc®bjects would for
example not have any weight or tactile textdieew 0 ma haiy slowing in
the oOowindd ad dmpresswrefimeriradng a strong cotpdreal
experienceTheHMD image was not taken during useit was a
documentatiomf a fakeexperience within VR. fie female model in the
photo was instructed to act as if she experierdcedi .k dakestorytold
by this and similar imagesiggered a cultural impression @fR &uslimited
possibilitiesfor corporeal experiences. It was asesiél time visual computing
suddenly enabled users to townid beingouched Other projects did not
take this short cut and Mam Heilig actually applied wi ndé t hrough t he
of anairfan in hisSensoramaroject (section 4.5.2).

The historical develaments had by the end of the 1980s led to a ripening

of real technologies such as Sutherlandé
reakttime graphics. They were made into commercially available products. In
combination with visionary thinkers like Rheindol and NASA®&s publici

this sparked the media revolution and fedlthe enormous hype of MR the
early and mid 19904s the haptics technology was underdeveloped or
simply missing, users did not corporeally experience the hype as promised
andthe belidinVRas cor porhassincefaded.al i t y o
On the other hand, the ripening of computing speed, disptay/tracking
technologynow gave usersccess to the three elements Michal Heim saw as
the building blocks of Vd&tvityande t hree | 06s
information density (Heim, 1998:7). This triangulation was slightly modified
by Burdea and Coiffet that named their v
Interaction and Imagination (Burdea and Coiffet, 2003:3). As the NASA
image shows, imagitian was indeed a central component in building a
culture around VR. Imagination also fueled the vision of full body immersion
in artificial worlds.

4.4. IMMERSION

Immersion is a term with several and often unclear meanings. Most often it is
used tadescribe either technologies or the effects of applications/experiences.
Immersive technologies manipulate our perception in such as way that users
feel they are surrounded by an artificial, hypeal world (Emmot, 1995:61).

As an application/experiencenmersion is an effect of media. One can be
immersed in many media expressions ranging from a good stauyelL

1993), listening to radfé, seeing a film to 3D gameplay. One distinction
between, for example, immersion and telepresence is that immersion is
possibly an effect of telepresence technologies. The subjective sense of

44 The radio broadcast of Orson WedlEhe War of the Worldsin 1938 caused mass panic.
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immersion is a good measure of how real an experience might feel. This is in
line with the understanding of immersion from a phenomenological point of

v i e wtheasense obpresenteough which the user feeterporealy
connectedtothewodd ( Ryan, 2001:14) .

4.4.1. Taxonomy of haptic immersion
Sherman and Craig (2003:381) point to two kinds of immersion: the mental
and the physical (sensory). Relevant for this research ghijscal
experience of immersiorseveral kinds ofiaptic immersiori as the
experience of haptic impressions due to immersian involve the physical
body, both in terms of technology and experience. A siraptkinitial
typology of somatic immersion aging to media and relevant for my
practicebased experiment is the tripartite division imtsual aural and
tactile immersion.

Visual immersioras inMy r o n K Videspipeeand Baul Sermons
vi deophone Telemaitc xdahingt i( srecd i on 4. 7. 2)
sensations of presence with others, immersion in the story and phantom
sensations of touch (Classen, 2005:439). Vision can in itself create sensations
of touch (Paterson, 2007:5@)s mentioned on visietouch synaesthesia
(section 3.3.1and section 6.8)1ageneral sensation of haptic immersion can
be caused by visual impressions similar to the haptic imagery in cinema
(Marks, 2002). Al so, t WeatherPmjetcpl e of
(section 2.3.43hows how an immersive psigal environment can affect
users to sense a general haptic gkation. Crossmodal transfers from vision
to touch is exemplified here. In the right combinatieaptic vision without
real physicaktimuli can enhance the somatic sensations and sense of
i mmer si on haptBonageéa | d reado Wr age a bodily
between the image and the viewer (Marks, 2002:3 and 2000:129). Touch can
be multisensaly experienced and cinema can visually produce sensory
impression of bothtouch and smell.

Soundmmersionis often encountered and are fairly easy to produee du
to the physically measurablyfect sound waves have on our bodies.
Therefore even deaf people can enjoy sound (Denmark, 1994). One historic
example is théhilips Pavilionat the BrusselsWr | dbds Fair i n

cCrea

Ol af

rel af

1958.

designed in | arge part by lannis Xenakis

architectural assistants. The program in the pavilion consisted of Edgard
V ar  Roéenfe<£lectroniquplayed through 400 loudspeakers, projected

imagesandcoler ed | i ghts created by Le Corbusi e

Concrete PHlayed as an interlude between shows. The technicapsets
enormous and must have immersed and affected users physically through the
physically measurable strength of the soundlegaVarése described the

sound to follow paths through the loudspeaker arrays, and groups of speakers
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were used to create effects such as reverberation. Heldagdyrd my music
literally projected into spad®® A modern version of complete immersion
into sound is represented in binaural recordings. This technique records and
reproduces sound as it is heard naturally by the ear. Good binaural recordings
gives the sound of 6ébeing therebd, provid
presence (Dodsworth, 1998

Tactileimmersionis hard to produce. Immersion through technologically
inducedtactile manipulation of the senses is rare in digital art. Some of the
more important projects will be discussed later in this chaptertalchite
immersion encountered can be divided into either a general haptic sensation
caused by immersive environments and crosslal synaesthesia or a
specific vibrotactile stimulation of the users as through bodysuits. Lindeman
et al . d6s r es ebady laptic feeinck thjougb applifatiohsl
made with theiTactaVeshaptic feedback system attempts to complete the
us er 6 s tastieimmersion i a VRbased environment.

Figure4-7 The back side of th€actaVest with effector/Tactor Locations Marked. © Robert W.
Lindeman.

45 An MP3 excerpt can be found éttp://emfinstitute.emf.org/exhibits/varesepoeme. faodessed ollarch
2nd 2010.
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To produce haptionmersionand direct body manipulations they apply what

they call &éTactorsé6. I n my own work | ha
effectorg(see section 4.8.2 draptic hardware/cyberSM). Often these are

based on vibrotactile stimulation, but can also be constructed based on

devices such as pager/vibration motors, solenoids and small air fans.

Lindeman et al . ds research poingts to man
immersive haptic experiences. Difficulties to be overcome are wearability

problems such as fitting problems of interface/suit, restriction of movement

and vibrotactilestimuli with a poor range/expressivity.

4.4.2. Discussion on immersion

Thetheoretical tradition that is strongest in the practical field of designing
humancomputer interaction systems is the HCI (Hur@mputer

Interface) (Dourish, 2004:73; Monk and Gilbert, 1995). Presence research is
a recent development, springing from th€IHradition. There are many cross
sections and cdevelopments between HCI and the media arts, but again, the
focus here is on the experimental field of media arts.

The development of digital art has for the most part been focused on two
channel, audivisual sensory output. In the first three phases of development
there has been relatively little focus on touch and haptics. Krueger wanted his
responsive environments to be felt as real experience. Unique for his early
approach was the way the user hadge his whole body inside the
installation. It was a bodased interaction. However, there was no actual
and physical touching going on. All touch was visual, seen on screen and
made through video keying. It represents a haptic system indirectly involving
several haptic senses, but not tactile touch.

Even if it is a growing field, touch is still a relativalynderused sense
modality in digital art installations. One reason for this has to do with
usability issues such as lower technical durability antirife expectancy.
Things that are touched, pressed and squeezed have a tendency of breaking
down more easily compared to a projection surface. The lack of haptic touch
in digital art is partially due to the dependence of digital art on industrial
developmets. When technologies are getting smaller, cheaper, more mobile
and more useoriented, artists can be expected to appropriate, hack and use
the hardware of industry to make new artistic applications. One example of
this approach is the projed@@an You Se Me Nowdby the English art
collectiveBlast TheoryBentkowskaKafel; Cashen and Gardiner, 2009:79).
Here the artists hack effie-shelf portable electronic devices such as mobile
phones, GPS, wireless LANs and digital cameras, equip a group of users wi
the gear and track them both in virtual and real space with their own radio
based trackesystem hack. Sudwugmentear mixedreality projectause
touch and movement in interesting ways to achieve immersion in narrative.

12¢



VIRTUAL TOUCH

Theyalso illustrate BrendaLaue | 6 s (1993) point that hum:
stories in a multisensory way (section 4.1). This is a pointer to how multiple

sense experiences can contribute to the heightening of an art expekience.

possiblefourth phasen the history of digital art woultherefore be the

addi t analoguéo,f {aEmtdeg systems reaching out of the screen and

into the multisensory domain. Touch and haptics would be natural elements

of this fourth phase technologies.

Utilizing usero6s presyasioputistmore ough tr ack
common than using active touch to stimulate the bodies of users. There is a
range of art and sensor systems built th

motion, gesture, gaze, manipulation and activated objects (Stephen Wilson,
2002). This is both due to the miniaturization of technology as well as the
drift towards mobile and wireless computing. This development points again
towards the fourth phase digital art: wott&sed on transparent, mobile,
body-based and individualized computing

The history of immersion is also one about failures, as in the failing
attempt to include smell. Projects ligee n s 6 0SmelmMad,0dr a ma
Smel | 6 Q@&/d ar1jlsmmaland others never quite made it (Paterson in
Drobnick, 2006:359). Here, as for mésthnologies, dead or not, the
problem of implementation lies not necessarily in the failure of the
technology available, but in the cultural attitude (Paterson in Drobnick,
2006:366) and the question whether users want it or not.

4.4.3. The material paradox of virtual realities
In everyday life experienaeamot always be broken down into separate
experiences and the interpretation of commonsensical experience is not
always correct. One example is how virtual reality often has been thought of
as beilg immaterial. Thinking of common day virtual worlds as everything
from 3D computer games on the degkpc to immersive CAVE systeffis
most users would probably explain the so called virtual reality to actually
being somehow an immaterial state of existefihe images of elaborate 3D
worlds as in theCall of Dutygame seri€€ look amazingly real, but can be
found nowhere except in software and on the screen. Telepresence
installations have therefore been understood as immaterial experiences.
Consequentlyriists like Eduardo Kac have talked about an immaterial art
(Kac, 2005:156).

Virtual Realities and telepresence can be experienced as if they really do
not exist. This is not so. Virtual worlds do physically exist. If nateadly
real worlds, at leastsgphysically and electronically measurable phenomena.
Everything that can be experienced around a computer is the result of some

48 http://www.evl.uic.edu/core.php?mod=4&type=1&indi=1édcessed on March 20th 2010
47 http://www.callofduty.comandhttp:/en.wikipedia.org/wiki/Call_of Dutpccessed on March 20th 2010.

127


http://www.evl.uic.edu/core.php?mod=4&type=1&indi=161
http://www.callofduty.com/
http://en.wikipedia.org/wiki/Call_of_Duty

VIRTUAL TOUCH

physical conditions. A virtual image is not a product of magic, but a rapid
succession of electrical signals produced, sentdandded by various
electrical components. This is also recognized by Kac who says that
dmmaterial art does not mean art without any physical substrates; rather, it
signifies the exploration of televirtual domains and the foregrounding of the
participantsexperiencé (i bi d, p. 156). Another el e me
believability of a virtual world, whether it has lifelike consistency and
meaningful cause and effe€ue to the missing history of touch and
corporeal experience such as weighthe hisory of VR, it would be more
appropriate to call VR fo¥isual Reality The addition of corporeality to
multimodal environmentwill be further discussed in chapter six.
When | curated the travellinglectronic art exhibition DETOX in 1999
we measured theeight of the equipment. This interactive media art
exhibition had a total weight of eight tons. Many people were stunned when
they heard this. One reason for this is that we live in a culture that shares a
common hallucination, namely the understandinglettronic media as
somet hing weightless. It is oOvirtuald, a
6magicd, oO6virtual é bits appear on screen
sounds and see images live from other ends of the world, getting uslin tou
with other humans in a split second, so that, as Cladieates at the
beginning of this chaptemperhaps the virtual is indistinguishable from
magic.It is significant to bear in mindthath e s e o6 magi c®é bits are
And they consume power tok is estimated that single Google search
costs as much energy as an 11 W bulb needs to light a room for orf& hour.
The material paradox of virtual realities is that it is very material indeed.
significantchallengds how to makeomputer based gimonments
corporeally experiential through tangil@ad touchingechnology.

4.5. TOWARDS TANGIBLE AND TOUCHING
TECHNOLOGIES

Hapticstechnologies enable a higher degree of sensory connection between
man and machinélow canuse this tdoth instrumentally master the real
worl d and make O&nmegpeientiabeality?Is ippossibleéto ons a
use media technology to experiertadreedoniimited only by our

i magi nati ons 6?HoR 1o touch and & Golcked, h@d39)
distance and dimensions, virtually as well as real? Does technology really
make thedmagidhappen his section willaccordinglydiscuss the ubiquity

of elementary force feedbaeld technological developments that are
facilitating corporeal interaction andrfigtionality.

“8 produced by the norwegian Touring Exhibitions (Rikstutstillinger).
49 Tagesschau, 4.3 200&tp://www.tagesschau.de/inland/energieverbrauch2, ltogessed on March 20th
2010.
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In combination with the recent developments in wireless communication
technologies, ubiquitous computing and multifunctional mobile phones, our
everyday lives are increasingly merging with digital technologies. It is even
symbiotic in as far fit renders the historical vision of the cyborg as
represented by Donna Haraway in Bgtborg ManifestqHaraway, 2004)
and William Gibson in hisNeuromanced(Gibson, 1984), practically
possible. The cyborg can be defined as a functional symbiosisroénah
machine. One artistic representation of the cyborg is that of the Australian
artist Stelarc with hig'hird Arm ProjectWilson, 2002:159 and Smith,
2005:13). The functional i mpl ementati on
underway on a large scale withrstiardized and miniaturized technologies
like the mobile phone. Desktop computibgsed VR experiments of the
1990s as found in the pioné@ey works of Knowbotic Researth Stelarc,
cyberSM and others, were confined to limited performance spaces.

Now mobile phonedike the Iphoneand Android based systerage so
small they practically merge with the us€hey also have become so fast
that they function like mobile computefheserecent developmesibf the
mobile ghone industry can be seen gsasadgm shift in computing that
shifts the focus towards functional, ubiquitous, badged applications.
Anotherconvergence effect of the mobile phone and the computer is seen in
the move towards bodyased applications like GH#sedGeotagginghat
addsgeographical identification metadata various media* Thehigh speed
networks-like 4G- metaphoricallyand practicallyepresentininvisible data
field that facilitates bodypased interaction, encouraging the importance of
physicall y 0 biagloctaionbases coenguting 8plicatiothsito
real places one can add to gense ofjenius loci- the spirit of the place as
the architect Nordberg Schultz called it (Bonnes, 1995:163). The wearable
technology of mobile phones now includes single chavibebtactile
feedbackElementary force feedback has so become an ordinary experience
for the many millions of mobile phone usefsquestion of interest here is
what other kinds of touch phenomena such
can facilitate, both agrdinary and new forms of touch.

The computer is an enabling device. It is a tool that allows us to do and
experience things previously barely imaginable. In that sense the first VR
was poetry. Poetic words dream up landscapes and impossible situations.
With VR technologies poetry can be realized as audio visual fantasies.

Cl arkebébs Third Law states that it is our
rather than the impossibility of technological achievements (Dawkins,
2000:132)As in the legend of the Gek god Proteusmagidis that which

%0 Like their immersive SMDK projechttp://www.krcf.org/krcfhome/SMDK/1smdk.htaccessed April 22nd
2010.
51 http://en.wikipedia.org/wiki/Geotaggireccessed June 14th 2010.
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enables us to change form and abilities. The image of Proteus is a dream of

not being limited and defined iyr e a | cirsumnstdnck$. In his book

TechGnosigrik Davis (1998) writes thésecret history of thenystical

i mpul ses that continue to spark and sust
with technologgi For him technology an@nagidare two sides of the same

coin. Withoutdmagiddreams and visions we would have less technology.

And progressively advancedchnology possibly inspires us aindpireusto

dream mord@magicallyd As Sadie Planhboveironically comments on
6possibilities only lfficienflytagdvahcedy our i magi
technology promises us the possibility of becoming one withaniady, just

as in the early magic dream of reaching out and connecting to the real at a

di st ance an iTelephomodcopl dvé go beyahdthe fantasy,

what about thembodiedcorporeakexperience of actuallgeing ther@

What about reaching oand taking part in theeal world game that Edison
pictured? For the userbés sense of being
feeling of thedmagidof sensing and acting and changing at distance. Such a

factual sense of reality is still a dream. Andhaut a physically sensing
telematichodysensing over distandewill most likely not happen. Sound

and image is too flat an experience to recreate reality at distance. Additional

and haptic senses seem necessary to create an experience that isndeeper a

more immersive. Current haptic and tactile technologies provide some of the
necessary solutions to build better Omag
convincing experiences through a more complete sensory immersion than the

audio visuaPicturephoneAs a fairly young field of technological research

and devel opment , haptics contains much p
McLuhanés concept of hot (High Definitio
media shows, more media is not always the right solution to engage

(Marchessault, 2005:176). In many situatiemsu ch as t he 6col dd ph
conversationsusers are immersing themselves through the need to fill in

gaps of information with their own fantasies. In this way Lo Fi (lower

resolution) application can makeperiences more intriguing compared to a

high resolution Virtual World where there is less need for active

participation. This conception of media underlines the importance of the

content, the story and the context in which technologralgidis

experenced. It is not just a mattef the technological fideliy, but as

discussed in chapter three also about the psychophysical gdtthp.same

time there is a haptic, perceptional threshold. For example the elementary

force feedback from the one vibrator of current mobile phones appears too

little to produce a wider range of Ohapt

52 Fidelity as in realism and/or accuracy of reproduction.
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The general challenge for haptic toucbheologies ircomputer based
environmentss to facilitatehow to feel something as somethirtgow do we
for instance sense a cup inside a virtual world as a cup in Real Life (RL)? Or,
if | want to open the door inside a 3D game, how do | know when | g2ich
How does the cloth of my virtual dress fédbr real? What is the wind
inside a virtual space like? And, not at least, how can | shape and express
abstract emotions, like anger, sadness, and proximity through a combination
of 3D visuals, sound anduch?

The remaining part of this chapter will give an overview of the field of
tactile technologies, applications and research. There is comparatively little
research and few available technologies in this field. Technological and
western cultures are m&yrfocused on the audio visual experience and
thereby forgetting or even actively writing out a culture of touch (Paterson
2007:59). Innovative touch technologies for the nmassket, such as Apples
new range of touchased interfaces, used in the IPad gbne, are
gradually changing this. There are more touch interfaces now than before and
they function better. Touch screens with high degree of usability and speed
are replacing older button/interface systems as we know them from earlier
mobile phones. flese ar@mow everyday technologiedyut far from granting
u s elimglessdpossibilitieéand afreedomdbonl y | i mi ted by our
i ma gi n ahe neatrsestidns focus towards the user experience of tactile
touch within immersive multisensory environments, aiitthin mediaart
specifically.

4.5.1. Touch-related visions, inspirations and historical concepts
Psychology is the physics of virtual realityilliam Bricken>?

Images of technology can inspire the development of real technologies. The
scHfi series Star Trek is said to have motivated the design of many current
technologies, including the Tablet PC, the PDA, mobile phones, VR (Bell,
2006:86) and th&1RI.>* Haptic and multisensory systems can be traced a
long way back in fiction and fantasy. Seaieof the significant images and
visions on haptic technologies within popular culture, literature and film have
had animpacton the way we think and act with technology.

In Brave New World1932), Aldous Huxley described theeliesi a
future movie format that gives you a sense of touch in addition to seeing and
hearing (Benyon, Turner and Turner, 2005:404). InRbeliespeople would
feel intensely part of the action, as when watckirgpuple on screen making

** SIGGRAPH Proceedings, 1990 .
54 http://en.wikipedia.org/wiki/Star_trek#Cultural_impaatcessed on March 2nd 2010.
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love *® It remains uslear how this was to be technologically achieved, but
the Feeliesrepresent nonetheless a conceptual invention in terms of
expanding audio visual representations with haptic sensations to create and
tell a corporeally convincing story.

TheExcessive Madhe appears in the 1968 fantasgifi film
Barbarellg starring Jane Fonda. Shaped like an organ for the body, the
Excessive Machinis made to torture the user through esgmuli of
pleasures. Needless to say, Barbarella, the heroine, overcomes Hieenaac
it breaks down because it cannot satisfy her libidinal needs.

Figure4-8 The Excessive Machine from the movie Barbarella. ©

SimStinis a concept for haptic media thaflliam Gibsondescribed in his
b o oNke uér o m§la84d)eSim8tims a portmanteameaningsimulated
stimulation. The technology wires your brain and body directly toa pre

recording of another personés full senso
Britney Spears in condeyou could, for example, experience being her, in
her body, singing her songs, on stage, |

the SimStimhas becoméhe entertainment medium and has replaced
television. Similarly to TV it is also a ongay medium wherene can only

%5 http://www.huxley.net/studyaid/bnwbarron.hfra¢cesse on March 2nd 2010.
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experience preecorded physical and emotional sensations oSthestim
stars.

Figure4-9 The SQUID in action. Left image shows user, the right image the victim.

The SQUIDdevice (Superconducting Quantum Interference Device) appears
in the film Strange Daysy James Cameron (story) and directed by Kathryn
Bigelow. Ahairnet | i ke device is put on the sub
minidisc-based system can both rectind entreu s er 6 s sensory exper
well as play it back, including onto the body of others. Thrds@tJID
technology one gets a direct access to immediate sensations as if one really is
the other person. It is a futare model o]
time playback. In the film this is a part of the main plot as one of the main
characters is killing people with@QUIDon bot h hi s and the vi
I'n this way the killer enters the victim
killed by himself, an llimate and repetitive suicidal process.
These four visionary and fictional projects all expand on the idea of VR
technologies by adding haptic sense to the medium. The digareal
touch of theExcessive Machinis the crudest and most realistic idgahaptic
technologies. Like myrtgasmproject has shown, mechanical machines that
physically induce orgasms can be btfiltOther visions speculate about the
idea that direct stimulation of the brain can produce full immersive haptic
sensation. Such aentalcorporealnduction technology has not yet been
realized. However, the other, direct physical approach is proven. Experiments
with the human sensory system show that certain physical stimulations can
trigger mental phenomena of being touched. Onk phenomenon is the
vibrationrinduced phantom illusions (Burrak and Brugger, 2005; Paterson,
2007:27; Lindeman et al, 2004) making users sense something that is
physically not there. One example is the appearance of an object between the
knees that is trigerad when each knee is vibrotactuadiymulated at a
certain frequency. In our everyday use of technology this appears through the
phantom vibration syndroméyou come armed with this template that leads
you to be attentive to sensations that repreaerell phone vibratingJanata
says.0And it leads you to ovencorporate norvibratory sensations and

o

56 performed in Beograd and Zagreb in 2008. See the Artgasm project description at my homepage:
http://www.stenslie.net/.
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attribute them to the i dd&aThisindeatesyoudre r
how we experienceeuroplasticityd t he br ainds ability to f«
comections in responde changes in the environmefitThis thesis has one
focus on how effector and output technologies can mechanically stimulate the
body, but the O6vibrator templatedé that J
other feelings and impressi®might arise as an indirect consequence of
effectors applied. This oO6templated is al
single vibrator can convey sophisticated and associative sensations. A
guestion of interest for future research is therefore whichtphasensation
of touch is produced by whicttimuli.
These visions and ideas mentioned in this section have inspired my
aesthetic agenda to use new media to realize the unreal. From an artistic point
of view, the field of art is open, both to the mosttéestically weird ideas as
well as their technical realization. My first idea of haptic communication
between two bodies in separate locations was later technologically realized in
my 1993 cyberSM experiment, which is described at the end of the chapter.
As Morton Heilig has shown, ideas of touch must not necessarily remain a
dream of touch.

4.5.2. Sensorama: introducingpractical haptics

One of the fundamental projects in the history of haptics and multisensory
systems is th&ensoramaroject by Morton L. Heilig (1924997) (Grau,
2003:158; Kerckhove, 1997:90).is an important project for thaternative
haptic history of VRFew people have tried the apparatus and it never
became a commercial success, but it has become a referejess for

much research in this area.

57 http://www. usatoday.com/news/health/2606 12-cellphones_N.htraccessed on November 25th 2009.
58 Tactile Communication & Neurorehabilitation Laboratory at {Wsdison (TCNL) opened in 2008 and is
dedicated to research on neuroplastidityp:/tcnl.med.wisc.edu/home.plgcessed on November 25th 2009.
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Introducing . . .

sensorama

The Revolutionary Motion Picture System
that takes you into another world

with

o

pnsnrama |

e 3D

o WIDE VISION
o MOTION

e COLOR

e STEREQ-SOUND
o AROMAS

e WIND
 VIBRATIONS

OPATENTED

SENSORAMA, INC., 855 GALLOWAY ST., PACIFIC PALISADES, CALIF. 90272
TEL. (213) 459—-2162

Figure4-10 The Sensorama system showing the user holding the shaking handlebars, sitting on
the shaking seat and looking into the 3D projection box. © Mortoretlig-

The Sensorama is one of the earliest known examples of immersive, multi
sensory technology. It was invented and built by Morton Heilig who believed
in expanding the 1950s concept of theatre and movies into something bigger.
One of his aims wasndoubédy to make itcorporedly encompassing and
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thus let the user become a part of the screen. He caflexipierience

Theate@ His vision of multisensory theater was described in a paper called

Orhe Cinema of the Futud¢1955). The first functiomig prototype was

dubbed the Sensorama and came with five short films to be displayed/felt in

it. Unlike todayods digital apwycaratus, th
The films shown inside hawnly been seen bgfew, but according to

Rheingold(1992, they were simple stories like a bicycle ride through

Brooklyn or driving a motorbike down the road. The Sensorama displayed

the films in wide angle, stereoscopic 3D images. In parallel it vibrated the

users body through the shaking handle bars andtieat,the users body and

also blew wind and aroma in the face of
immersion. The goal of the project was to make you feel as if behind the

screen and in théeabaction it portrayed. Morton L. Heilig thought his

proectwoul d even outdo the vision of Huxl ey
never became a commercial success, and probably due to the complexity of

the technology which would make it a costly system both to build and to

maintain, especially when one considénsas made for only one user at a

time. If it was to make money it would most likely be prohibitively expensive

for every short ride. However, as a multisensory project it is recognized as an
important conceptual contribution in the prehistory of multinidteual

Reality > Other comparable projects during the 60s would be the tradition of

wide screen and stereoscopic film like Cinerama (Grau, 2003:157). These
entertainment technologies were built for mass audiences and relied on
audiovisualstimuli to tigger mental perception of haptic sensations. The

major sensory difference was that these technologies never manipulated the
users/visitors in the direct and individual manner of Sensorama. Sensorama

was an early example of personalized sensory technology.

4.6. OVERVIEW OF KEY RESEARCH INTO

TACTILE TECHNOLOGIES

Technologies that enable applications that touch have been steadily
introduced throughout the last decades. Has this development been caused by
more than technological inventions? What is, for eplanmthe aesthetics of
tactility/haptics and what role does it play? My understanding of the
Gesthetidis here referring to the old Greek meaning of the worg@ssing,
feel, grasp, leaidi.e. an Aristotelian understanding of it (Seremetakis in
Patersn, 2007:84), and placed in the context of media art. The following
overview of historical research into tactile technologies will therefore be
divided irto two parts. In the first part | will look at the more technological
approach into tactiletimuli as we see it in the Human Computer Interaction

%9 http://www.medienkunstnetz.de/works/sensorasmedssed on March 2nd 2010
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(HCI) community, the second will treat relevant artistic approaches and
projects involving tactile stimulation in the past 20 years.

4.6.1. Tactile research in HCIT Human Computer Interaction

My research i:iot about HCI, but as there is a certain cross over between my

artspecific approach and the desigpecific approach of HCI, | will briefly

look at research done in this area. HCI is basically about the relationship

between humans and computers. The ibgveent of the field was originally

inspired by the early work of computer pioneers like Wiener (1948), Shannon

and Weaver (1948) and Turing (1950) (Gray, 1995:435). The noteworthy
Association for Computing Machineryés Sp
ComputefHuman | nteraction (ACMa8idci@i@GeHl ) def i n
concerned with the design, evaluation and implementation of interactive

computing systems for human use and with the study of major phenomena

surrounding then® HewettACM SIGCHI Curricula for Huran-Computer

Interaction). Arguably one could add that HCI is also about constructing the

interaction between humans and computers. This wide definition implies that

it is a broad and complex subject rangingaeein different fields such &3:

A Computer sience, encompassing hardware and application design
including Ubiquitous Computing that aims at making all interfaces
invisibly built into theu s eendr@nment.

Anthropological and sociological studies of the interplay between
technology, work and orgézation.

Psychology, which is concerned with the cognitive aspects of the
user and the why and how of user behaviour.

Ergonomics dealing with the usability of computer systems and how
interfaces can better facilitate interaction.

HCI linguistics @ncerned with the development of human and
machine language, how they interrelate, and how they understand
each other.

ST SEE S

The range of topics included in HCI makes it hard to agree on what HCI
really is. Yet this wide variation is also part of the charasties of HCI.

HCI has become an important commercial work field and contributes
substantially to various higénd industrial applications within medicine,
military and computer gaming industry. HCI is important to tielgiand
development of haptics. I¢ an important framing mechanism to
contextualize development$ haptic historyi whereby touch input develops
and is allowed to take plack is however outside the scope to treat the field

€0 http://www.webopedia.com/TERM/H/HCI.htratcessed on March 2nd 2010
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of HCI properly irdepthin this researchAnother reason for this iy focus

on experimental research in Media art where issues of aesthetiossire
relevant The following examples are from acknowledged HCI works in the
sector between Media Design (like various MIT research groups) and media
art.

4.6.2. Vibratese and tactile language

Since Braille developed his raised dot alphabet that enabled blind people to
read as naturally as the seeing, tactile information transfer has been subject of
much research. However, the Braille method is aipasystem. It represents

a haptic languagbased on the active hand sensing passive information in
raised dots on paper (Grunwald, 2008:56). A tactile language could also be
an active language that writes on to the body, hereby matching the
somatosensory y st emdés capacity for sensing
artificial tactile language ofibratesewas developed by Geldard (Pasquero,
2006:3).Vibrateseu s e s t h e frkactite@iscrinaination. it is y
composedf 45 basic elemenisthe tactile egivalent of numerals and

letters (ibid). Reading speed was reported to be almost three times as high as
with expert Morse code. Today it is no longer in use, but represents an
interesting finding, indicating both the speed and accuracy possible to
achievewith tactile discrimination (ibid)There exist other historical

examples of tactile languages. One isGepuused in the old IncBmpire

This is a langage based on strings and knots. Those who knew the language
could read it with their eyes clos&tLittle is known about Quipu, but both

the physical construction of strings and knots indicate that its reading was
corporeal much like Braille as well as dependent upon other tactile references
and 6 e x pBota gassive taciilé and active, haptiedaages indicate

how it is possible to code tactile clues into readable and expressive systems.
In turn, this makes it even more likely to construct a haptic language that
might function as a medium of its own.

46.3. BachY-Ri ta6s vibrotactile display
One early important work on tactile interface technology was Paul-Bach

Ri t a Odsctilé displapbuilt in the 1960s (Bains, 2007). Inspired by the
plasticity he saw in his father as the older man recovered from a stroke, Bach
y-Rita wanted to provéhat the brain could understand and take on board
different types of information. In his first experiment he installed-8y2Q0

array of metal rods in the back of an old dentist chair. The ends of the rods
were wired to act as the pixels of a screenh\tits tactile display people

%1 http://en.wikipedia.org/wiki/Quipaccessed on June 11th 2010.
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sitting in the chairs could identifpicture®poked into their backs. In effect
this shows how we can see images with our sense of touch.

!

Figure4-11 Portable sensory substiion system developed by Paul BagiRita and colleagues
(1969). © Paul Bacly-Rita.

Through his research PaulBagtRi t a came t o tWeeseeconcl usi o
wi t h the br aBaohy-Rita,d®72)t When we see soidething,

the image stops at thetina. From there on it travels to the brain through

coded pulses. Being highly plastic, the brain must learn to interpret these

signals and form images (BaghRita, 2003). He continued his research on
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the neuroplasticity of the brain and made gt electrotactile array that
was put on the tongue. Connecting
with electrical stimulation of the tongue is better than with fingertip

el ectrotacti | ¢-RgmtKaanmarek TyleoandGargi&ra, ¢ h
1998) This is an interesting neurological finding, but represents a much more
intrusive O0displaydéd technology tha
Practically it is hard to use whil
bodymaps (section 3.3.3. and figur@)3both the tongue, fingers and the area
around the mouth/lips occupy approximately the same space. To use such
high sensory capacity areas for conveying specific touches it is to be
expected that both type of nerves present and type of effector appliedenus
taken into consideration. This is a specific, but interesting area for future
research.

4.6.4. Tangible computing

Tangible computing is a recent and growing area of research. As the word
tangible implies, it is about applications/systems/experiethetsare real,
material, capable of being touched and/or discernible by the touch.
Interesting with the tangible computing area is that it is not about the desktop
computer, but about computing in our daily lives with our daily objects
(Dourish, 2001:15)As Paul Dourish obserggesince it is about our daily
experiences it is not just about the physical, but also about the social.
Therefore there is a close connection between the research areas of tangible
and social computing. In this thesis, however, the tangible researchabn tou
will be at the centre of attention.

The Tangible Media Grougt MIT Media Lab focuses on the seamless
couplings betwen physicality and virtualit§? Their main goal is to make the
virtual, nonphysical bits touchable. To do this they have identified three
areas of work: i) interactive surfaces; ii) the coupling of bits with graspable
physical objects; and iii) ambient media for background awarersdssghd
Ullmer, 1997). Working with the fact that interactions with digital
information are still largely confined @raphical User Interfaceor so
calledGUIs, they have developed the conceptafigible User Interfaceso
calledTUIs .  Si mi Is,@tls dive theQiser répresentation and control
but with the addition of physical form.

2 Homepage athttp://tangible.media.mit.edatcessed on April 7th 2010.
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Figure4-12 The hTouch roller system for two use@.M.1.T.

An exanple of this is theitnTouchproject (Brave, 1998) shown at Ars
Electronica in 2001. The project is described as exploring:

new forms of interpersohaommunication through touch.
InTouch uses foreteedback technology to create the illusion
that peopléd separated by distangeare atually interacting

with shared physicalbjects. Each of two identicaiTouch
devices use three freely rotating rollers. Fefiedback
technology synchronizes each individual roller to the
corresponding roller on the distant mechanism; when one

dn T o urollards moved the corresponding roller on the other
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InTouch also moves. If the movement of one roller is resisted,
the corresponding roller also feels resistatice

By feeling each otherds movements
physically béng with the other (Wilson, 2002:619), affecting him/her
directly and without time lag. The simplicity of the interface abstracts the
feeling of telepresence, creating what they describedgisoestly presende

Two of the nost interesting aspects bfTouchare i) the reduction of
telecommunication to a very simple physical level, i.e. felt roller resistance
and ii) how it supports the feeling of telepresence. | have myself tried the
piece in 2001 and | experienced a definite sense that the wayantged
moved the roller was both of human origin and in response to my own rolling
of it. Paul Blihaughitherd is momhvieus lariglagetfor 6
formal communication through this system, the developers observed (...)

people soon found ways to engagpch othdy ( Dour i sh, 2001:

and open touch dé&es and functionalities likenTouchallow people to

develop their own private communication mechanisms. This can be seen as
an indicator of a naturally existing, but tacit haptic vocabulary. The use of
InTouchdemands two userSocial interactions therefore also a component
of it, or targible interaction as Hornecker and Buur (2006) call it. They build
a framework for tangible interaction around four interrelated themes (ibid):

A Tangible Manipulatiomrefers to the material representations with
distinct tactile qualities, which are typity physically manipulated
in tangible interaction.

A Spatial Interactiorrefers to the fact that tangible interaction is
embedded in real space and interaction therefore occurs by
movement in space.

A Embodied Facilitatiorhighlights how the configuratioof material
objects and space affects and directs emerging group behavior.

A Expressive Representatifcuses on the material and digital
representations employed by tangible interaction systems, their
expressiveness and legibility.

These four pointséip systematize the thinking around tangible computing,
and offers perspectives for future work. Especially relevant for this thesis is
their emphasis on embodied facilitation. This contributes to the discussion on
psychophysical induction technologies.witb communicate tangibly and
socially over distance is described by Antal and ljsselsteijn (2006).

% http://90.146.8.18/en/archives/fastl_archive/festival_catalogs/festival_artikel.asp?iProjectlD=8232
accessed on November 25th 2009
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Another touch based project developed at MIthesvibrotactileComTouch
communication devic& The basiconcept i2o connect two handheld
devices whereachdeviceregisterghe squeeze under each finger
addition to voice communicatiorhis squeeze is seimt real timeto the other
device where it isepresented as vibratiofihe project investigates how to
enhance the existing voice communicatibamnel andegisteredseveral
interesting findings relating to the combination of voice and touch. The
mixed modality of audidactile communication enabieeaningfultactile
gesturesor representations of touch for expressite emphasizingheir
speech with tactile expressions to make their message streigyedizing
turn-takingfor passing the conversation on to the other pagndmimicry
as a tactile confirmatioaf presence reminiscent 6fy e s , I am heredé an
I am | iThetpmjact imapn éxample of hovhaptic language is
allowed to emergeFurtherthey also wish tonform the development of a
touch communication languag€hang, Kanji, O'ModhrainJacoband Ishij
2002)

The area of tangible computing is related to earlier research done in areas
known as pervasive, ubiquitous and transparent computing. The achievement
of tangible computing is to bringaptic stimuliinto the everyday context and
living. Its applications argenerallyfun and playful, but arstill lacking
enough haptic resolution to create compentents and expression. Some
users have expressed that they find the mediumTafuchuninteresting as it
lacks the ability to pass concrete information (Braskii and Dahley,

1998:5). It can be assumed that this is a relevant feedback also for similar

devices. Howevert is a field with rapid progression and active research
communities such as MITés Tangi bl e Medi a
Instituté’® in Swede. The area is relevant for developing answers to the

question of what makes up a haptic language and how it can be made.

4.6.5. Force feedback and Phantom

This section will deal with the concept of Force Feedback, its visions and real
world applications. Force Feedback relates to the mechanical production of
information sensed by the humproprioceptive and kinathetic system.

Such devices provide primayrikinaesthetic feedback that gives the

impression of physical force relative to the visual display (Paterson, 2007:ix).
In the real world, virtual surgery is an important field to have a precise and
acute sense of force feedback. Several technologiesoexise market. In

artistic and creative terms the PHANTOM is an interesting tool. The
PHANToM (Personal HAptic iNTerface Mechanism) device from SensAble
Technologies is a foreeedback, 3D device that lets the users sense and

8 http://tangible.media.mit.edu/projects/comtouabéessed on June 14th 2010.
& http://www.tii.se/accessed on June 14th 2010.
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apply touch inside virtuakalities and 3D models. The device lets one mould
virtual clay similarly to real clay. This is an indication of high tactile fidelity.
Its resolution of >450 dpi is one of the highest resolutions available in the
commercial mass market for forfeedbackThe high end device also have
6DOF (6 degrees of freedom) output capabilitfes.

Figure4-13 PHANToM device. © sensable Technologies, Inc.

One interesting aspect related to traditional art practice igély the

PHANTOM lets users carve and create models much as-fashdioned

sculpture. Shaped as a efireger apparatus it does however lack the

combined sensory resolution that two real hands and ten fingers can pick out
of reatworld clay. The resultsf the phantom are correspondingly simple.
However, in combinations with, for example, a 3D scanned model, the
retouch with a PHANToM would bring interesting results.

SensAble technologies market the PHANTOM as having a wide range of
commercia ppl i cati ons wderarhidgs,rfineans&as such as 0O
sculpture, games, engraving, relief & flatware, characters & aress,
dental, medical to jewsl6®’ This is characteristic of what appears to be a
traditional aim of the PHANTOM device. It primayitries to reproduce
tactile sensations as in the real world and applyweeld force in the virtual

56 http://www.sensable.com/haptithantoraomni.htmaccessed odune 14th 2010.
57 http://www.sensable.com/industrigsdustries. htraccessed odune 14th 2010.
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world. In relation to working with objects this is concerned with recognizing
object shapes, textures, stiffness or grasping them and feeling theit.weigh
However, they are openly programmable and used for a variety of purposes
including social and tangible computing. In 2002 two PHANToOM devices
made dong distanceh ands haked6 bet ween MIT (Boston)
(Paterson, 2007:12).
It has also been ad as a Collaborative Haptic Assembly Simulator,
called CHAS. In this project two designers can collaborate together in real
time. Trials have been done between Labe
University Belfast (Northern Ireland). The two remote dadleators could
help each other perform the assembly task and feel the collisions with the part
grasped by the remote operafr.
The origins of the PHANToM and other haptic devices are from long
distance remote operatidrike the Argonne Remote Manipulat (ARM)
(Paterson, 2007:130yhe CHAS can be seeas a continuation of such
technologies

4.6.6. Haptic cocktail

An interesting application between art and science that uses the possibilities
oftheSenséb | e d eThe QGoektail Party &ffedt i llatientby Stephen

Barrass and Chris Gunn (Barrass, 2008).
Vani shing Pointdéd media arts exhibition i
exploration of an invisible cocktail glass using touch and sound in the

absence of vial elements. When the visitor is touching parts of the

coordinates of a virtual cocktail glass model, then an audio story of the

imminent extinction of Geat Apes inthe wildishealdThe arti st 6s
statement next to the installation provided the following instructions:

Use the swizzle stick to feel an invisible cocktail glass and
overhear conversations at a party. If you to walk away with a
mental image of the invisible glass, youlhi&ve reached the
6Vani shing Pointé

Barrass is here using the tehaptic storytellingo illustrate how touch can
trigger the telling of a story. This is an interesting usage of the terminology
that will be further discussed in the sectionhaptic language(section 6.6).

It is important to note that the goal of the haptic interaction here is to activate
the sound that really is the storyitely medium. A quite differenapproach to
haptics would be to tell stories through haptic interaction and ittt
sensations.

& http://www.scientificblogging.com/news/what_is_haptcsessed on November B5009
89 http://www.experimenta.org/vanishingpoint/barrass. Ateessed on November 25th 2009
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Force feedback represents one of the successful commercialtaseth
applications. Its achievement is that you can feel or touch what you see on the
screen. The PHANToM device has a high sensory resolution, but is limited as
a tangibledevice due to its short radius and the fact that it is dedidspd. It
cannot be used as a mobile medium. An unresolved problem is how to use
haptic interaction as a medium on its own, and not having to rely on
combination with other media like sounddonvey specific content.

4.6.7. Telepresence in the Tele@rden

As mentioned, telepresence is about giving the user some sort of a feeling of
O0being theredéd in a remote, separate
Technologies like telephone, videophone and even email and chat rooms are
therefore established tools for achirytelepresence. To a certain extent they
give an audio visual impression of the variety and richness of the sensual
cues present in the other | ocation.
throughvirtual audiovisual and textual information can hardompete with

the richness of haptic and kinesthetic experience adi¢heallocation. The

field of contemporary telepresence research often focuses on expanded
sensory technologies that let the user physically act in a remote environment.
This can be ehieved via telgobotics as in th&eleGardenproject at the Ars
Electronica Center in Austria.

In linking their garden to the World Wide Web and creating an
intuitive interface for the control of the arm and camera, the
artists transformed what masbuld consider a fit of over
engineering into a subtle rumination on the nature of the
Commons-Peter Lunenfeld!

7 http://goldberg.berkeley.edu/garden/Aastessed odune & 201Q
" Flash Art, XXIX, 187, March 1996

14¢€

|l oca


http://goldberg.berkeley.edu/garden/Ars/

VIRTUAL TOUCH

Via a website the users d€leGardercould control a robotic arm and
experience control over a garden full of living plants. Users cdstdmant,
water and take care of their plants via the industrial robot of the installation.
The maker of TeleGarden, Ken Goldberg, commented on the sense of

p r e s eAnm @uereachds extended, we are vulnerable to error, deception
and forgery. How do wdistinguish reality from illusion? What can we
know? "

Figure4-14 The garden of TeleGarden at the Ars Electronica Cettgoldberg@berkeley.edu

As a reaction to this uncertainty he proposed the tel@pistemologgs a
reference to this subclass of epistemological questions. The question that this
thesis expands on is how we sense something as something, and in which
ways we can experience hapitepresence as real? The question goes

beyond the garden example. In the garden telepresence is achieved through

"2 http://hci.stanford.edu/seminar/abstractsg®#990129goldberg. htmhccessed on November 28th 2009.
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visual connection between user and an artificial remote body part (robot
arm).

The central idea here is not about singular technologiesbouit the
combination of technologies. According t
theory (1986), rich media are those that adding bandwidth, have quick
response time, and allow amalgamations of several media (Lievrouw,
2002:224). Also, as discussed MgLuhan (section 4.5pddingmore
sensory channetsan perhaps make communication richer, but not
necessarily beltdamedi @henpdatpquvalents o0
toMcLuhaodlsd 6 andslggéshtioat bdth approaches function
best &cording to situational demands. Sometimes a lean medium is more
appropriate to reduce uncertainty. A critical remark against this is that
6r i c hn eadtey &f debate. Gurremtly (20)Lthe success of Twitter
cannot be explained by the richness of eat{Twitter allows for a
maxmum of128 characters of text), but more likely by its reduction of
complexity.

In TeleGardenusers have haptic influence on the remote site, but
experience only audio visual feedback via the brossesed interface. If
uses were enabled to touch and stroke their plants, such touch would most
likely enrich TeleGarden. Possibly it would even make the experience more
real, but telepistemologically this remains to be tested through haptics
(applied touch technologies).

4.7. ARTISTIC PROJECTS ON DUCH
TECHNOLOGIES

The more constructed, the more real
- Bruno Latourés so called impossible

A vision for the integration of computers and telecommunicdtitire field

of telematicg Ascott and Shanken, 28:1)- provides a feeling and touch as

in reality. Or, following Rheingoldés id
surroundings perhaps we can even improve on reality? This raises an

important question for designing touch as experience: is it Geabwhen

modelling buchef actualthings and people? Or are there other more

abstract impressions that can be sensed as real? Perhaps artistic renderings

and constructions of touch can appear more real than recreation of everyday,
6natural 6 touch a #altechnplagies. omepeofectswi t hout d
often have spectacular aims and conceptual frameworks supporting them. Not

8 Ihde, 2003:7
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always will or even can they succeed. Nevertheless, as this section will
present, there are several artistic projects and developments in the field.

4.7.1. Transatlantic telephonic arm wrestling

In 1986 Norman White and Doug Back set up a simple fieedback

system that allowed participants in twenote locations to arm wresffé.

The technology was based on a motorized cudtaith forcefeedbak

system. Through remote modem connection the force exerted on the local
electremechanical wrestling arm would be transmitted to the remote

location, and vicerersa. It was shown in a link between the Canadian

Cultural Center, Paris, and the ArtculturesBerce Centre, Torontdhere

from stems also the name O6Transatlanticéo

Figure4-15 One of the two wrestling arms of Transatlantic Telephonic Arm Wrestling. © White
/ Back.

The project is considered to bepioneering work in networked

communicatiof and has been recreated with other projects and technologies
like the SensAble devices (section 4.649.a system iis interesting for the

study of haptics in several ways. Firstly it is a +i#ale, two waysystem

where the users can exchange brute force immediately, thereby gaining a
good sense of presence as well as communication. Secondly, this immediacy
makes it to a shared and social event. This demonstrates the importance of
having@eabplayers at th other end. The opponent could easily be replaced

" http://www.normill.ca/artpage. htnaiccessed on November'28009.
75 http://en.wikipedia.org/wiki/Norman_Whiteccessed on April 22nd 2010.
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by a computer. But then how do you know there really is another guy at the
other end of the line? As in the Turing test it is most likely that a machine
like behavior will be revealed over time. One achi@ent of the project is
that it apparently causes a strong sense of telepresence with extremely limited
means. Also the distance between the participants makes the project
historically interesting. However, its haptic resolution appears limited and the
range of meaningful expressions is for that reason uncertain. According to the
media richness theory this depends on what message is to be conveyed. In the
right psychophysical setting it could prove more gigant. Then again, as a
standalone system it isomparable to thinTouchsystem. It is therefore
likely that sensations such as tighostly presendelso occur here.
A technology related project is tiddetworked Neurddabydby Naoko
Tosa. This interactive performance system was demonstrated in 1995
between Tokyo and Los Angeles. Users could both communicate to the
emotionally expressive visualization of the Neuro Baby software and
remotely shake hands by squeezirdlandshaking Devide This device
measured the handsh akmdtenapdpessgraidata and r e
to the remote user through a fofeedback interface (Tosa et al., 1995;
Sommerer and Migmneau, 2004; Wilson, 2002:794).
|l ssues of relevance to a userobs experi e
What is the haptic resoluti@ompared to a real arm wrestling? Do they
reproduce and transmit the exact force each user exerts? What type of
feedback and effectors are usésl®t vibrotactile touch, kinetic force or a
combinations the handshaking device reproducing the touchvefffngers
or merely approximating it? These issues
perception. As the next project shows, sensing haptic information does not
always need to have a physical cause.

4.7.2. Telematic Dreaming
TheTelematic Dreaming1992)installation by Paul Sermon shows how
traditional telepresence based on video manage to provoke a sensation of
both touching others as well as being touched by others. The installation
connects two separate places via a-tiead videaconferencing networkn
each place there is a double bed that is filmed from above. The image is then
sent to the remote location and projected on the corresponding double bed
there.

Person A lying in bed in location A will then see an video image of
person B lying in bed irokation Bi andvicev er sa. As S¥%e mon wr it
telepresent image functions like a mirror that reflects one person within
another peré&bnés reflection

"8 http://www.hgbleipzig.de/~sermon/dreamaécessed on March 2nd 2010.
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N :
Figure4-16Two 6 Tel emati ¢ Dreamingd6 participants I|lying d

The participant in the remote location is seen as a projection in lowbatedtcorner. © Paul
Sermon.

Sharing a bed with someone is a powerful symbol, and even if ibmga®n
video, participants often showed reluctance before taking part in this intense
and potentially morally ambiguous peepshow (Wilson, 2002). The
installation raises several interesting questions of the sexual and political

implications of technologyAs St ephen Wi |l siotime fr ames it,
meaning of the physical body in a world dominated by virtual
representations®® ( Wi |l son, 2002:520). Performers

strong sense of physicalias well aghe strong connection arising between

the body on screen and the complexity of
(Susan Kozel in Classen, 2005:43Bhis effect appears also in the

Videoplae installation by Myron Kruegdsection 4.3.1)Even if the

installation does not involve haptic techndkxy it does induce a strong

psychol ogi cal and haptic sensation of be
having someone in bed with onesel f. I n s
observation on the psychological reality of virtual realities. It appears as if

seeing is believingThe question igvhen feeling is the trutfPaterson,
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2007:37)? Irhow far is the visual touch delematicDreamingreal?

Although purely visual it is perceived as real by some participants.
Somatosensorially it stimulates the usérstigh making them move
kinaesthetically. They sense no tactile impressions, but they touch an image
as they probably would have touched a real person if he or she was lying
there, thereby evoking recollections of
statemat thatpsychology is the physics of virtual realifyhe installatiod s
positioningof userin vision-touchrelationship (Grunwald, 2008:260) to the
videois a strong example of what the right psychophysical design can
contribute to the sense of toudks mentioned in relation to phantom limb
sensations (section 3.3.1), tisiorrtouchsynaesthesia induces tactile
sensations via the visual sense (ibid).

A more recent and similaisiontouchpr oj ect i sabbdfut sugot ob,
drawing communicator for diaht partner8 by Tomoko nHayashi, St
Agamanolis and Matthew Kard{iHere there is a more abstr&atd of
interaction where the participants can d
How this abstraction affects the sense of touch is unclear due toflaskr
feedback. Anthropomorphically it could be that participants project a wish for
human touch into the audigsual interaction.

4.7.3. Ping Body

... Ever since we evolved as hominids and developed bipedal
locomotion, .... we have always been caaplith technology.
We have always been prosthetic bodies. ... But we fear what
we have always been and what we have already beicome
Zombies and Cyborgs Stelarc¢®

One of the pioneers in coupling the body with technology is the Australian

artist Stelarc. In 1995 he made and performedPihg Body’® a computer

interfaced musclstimulation system controlled over the Internet. The

performance was broadcast on the net and the audience could remotely

access, view and actuate Stelarcédés body
of Ping Bodyis fairly simde. Network traffic on the internet is monitored

and mapped onto the body. The coordinates are marked onto the body by a

multiple muscle stimulator directing@D volts to the body. A consequence

of this is that all body movements of Stelarc during théoperance were

involuntary and controlled by internet traffic. At the same time one could say

7 http://www.distancelab.org/projects/mutsugaotessed on November™8009.
"8 http://www.stelarc.va.com.au/arcx.htpr2008.
9 http://www.stelarc.va.com.au/pingbody/index.html
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it was both coordinated and choreographed by the external ebb and flow of
data. Of the control system Stelarc says:

By random pinging (or measuring the echo tijrtesnternet
domains it is possible to map spatial distance and transmission
time to body motion. Ping values frorf2000 milliseconds
(indicative of both distance and density levels of Internet
activity) are used to activate a multiple muscle stimulator
directing 860 volts to the body. Thus ping values that indicate
spatial and time parameters of the Internet choreograph and
compose the performances.

PING BODY

AN INTERNET ACTUATEDE ¥ A
UPLOADED PERFORMANCE W\~

INVOLUNTARY BODY / THIRDHAND stelarc@pag ape.org
Figure4-17 The Ping Body technical layout scheme shmgahow the various technical
apparatuses are coupled together. © Stelarc.

The installation is coupled to a graphical interface of the limb motions. The
interface both simulates and initiates t
following mapping of the bodrelating to proximity, positioning and bending

of the arms and legs generates sounds. Letting the body become the product

of i nternet t rpaweffulirversios of theusualSntedalceaof ¢ a 6
the body to the Né{Featherstone, 2000:146d)he net is a product of the

complex interaction of multiple bodies and mindsPing Bodythis
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collective Internet activity moves the single, individual body. From then on
the net is no longer about information transmission, but about the individuals
well being. Considering the massive pain and involuntarily convulsion the
muscle stimulators gave Stelarc this appears paradoxical.

The body becomes a nexus for Internet activityactivity a
statistical construct of computer netwarkStelaré&®

On theother hand one can see Stelarc as the passive victim of the social
event. The sensory streaming is one way onto his body. Even though the
viewers can watch the painful twitching of his body, they cannot themselves
take part. Their own body remains hidderthem.

Figure4-18 The artist Stelarc wired up and in action during a live Ping Body performance. ©
Stelarc.

Several comments and critig can be given on tliing Bodyproject. Stelarc

has succeeded in coecting the body to an online community. The

performance is in many ways a social event and connecting people through
St el ar daesexidteatidl ychievement is that the project achieves a high
degree of focus on the body as a material. Howeveraih&ptic onevay
communication. There iftle or no sense of immersiand telepresence for

the user. At the centre of the perfor man
sensations. Consequently the bodily experience is of isolated nature, and the
haptcs remains as only visustimuli to the other participant. The haptic
resolution of eight zones is low, but due to #imalogueeaction of human

muscles to electristimuli, the body compositions appear more varied and

less repetitive than expected. The language expressed is interesting in relation
to body arts. In its onwvay directedness it appears similar to TieéeGarden

80 http://www.stelarc.va.com.au/parasite/paravisions dtsessed on April 22r2D10.
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