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ARTIET'S ARTICLE

Bird Watching: An Introduction
to Amateur Satellite Spotting

vathy Marmor
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twven the olserver aml ibe observed, This dEloguor is afien
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oy and their history of espeonage koep sascllives inaccessible

Fadbry Wlarwsw v cdugasa), U'e v ol Vermwaes, T WWilliaras Hall, Farbegeors, LT
BB 1R Frnal o Reareerflore b

Fig. | bnimllation vverveew of Bind
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With ihese comoemms in meingd, |
have creaved & mulibmedia imsial
lacion called Mird Walching [Fig
1] thar reépresenis rensle sensing
Th s
cardbiard boges [ me sl s
interacuviry in the inssallaison
A means for dewermimng loscatan
and represemling the miescomnnec-
1 Bcal and glodal. Baad
Wabehing engripres an amaboar wer-
siom af remoie seosmg and ssellice

nalellides i imleractive o

Lins Tzl

AFETRALCT

Sl.ﬂ.l‘ nitslidey are i
msrumesis of plobulipation hai
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TS LS EN2MEES MEATOlE
iy nalele an opical

e ACES Capab of Medetnng
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aooeibeily o CPETTEss
frmaggh [ee more apreeabie

D degre O TR SO,
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vl of ikl on 58
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b aed prvopiusl
e Ay e g vty
ol |BChed P BUROEL, B haliyg
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THE POLITICS OF TRANSPARENCY

A combinarion of sclemils and milicary aims has resuldied in
the preslieban of over 2 HHF space: satellices is ok, sad the

prujeciion, LIHF, VHF redio anirena snd iracking
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i Do images, Dwill by s capiure s
enpln what they meean. what they indi
wale i our imagery specialivis [5]

Hie thes proceaded v we the salcllile
phostes as evidence thal Sachdam Hus-
sean was muwing banned maserials from
& mambsr of Fragi WM Gulities, These
iwo examples show the apacty of sael
lie images and kow thelr neeanings are
i palated in he mamne of eomsis
&nidl nalonal s iy

The visagal imagery frimm romaoie sens
ingg i llzies i= smilar o ihas of medical
imaging. Boah are based on the prem
ise that w see through something & w
uncover the ruth—a trudh providies]
ihromgh cxparri anabysis, The idea ihas
irath ina universml, fixed phenomemson is
giver more vakidicy than the nothon tha
the process of analysis and imerprela-
Listait, Flsrasiring amml casogorisiion gives
mrmnan g b what is seen. Thee nastiom that
iramspareney gives rise o g discernable
ohpeet or Buct, | argoe, & o cognicive com-
sinect thaal Mnsumacs one A 10 s,

OPTICAL TECHNOLOGIES
AND VISUAL PERCEFTION

Remse sensing saiellises are vochmobogi-
cal devices chan proside us winhs & rmidlcally
differemt vlew ol the eanth and have al-
tered our perceplions of the warkl Sas-
ellites are thas apiscal devices ihat, like
ihe sclescopo amd the camers obsoara,
prowide new models of cognition by re
defiming visual experience. The intercos-
neclim belween aplical 1eclunal ogics
asnl visiom can b iraceed as a imjeciory
Fromn subjeciive viston e syibetic wision
through the writings of the philosopher
Dhescames and thearisis Jonachan Crary
arnl Pasl Wirilic,

Far Disciries, the whscops poerfeeily
dlescribed the r|_'|?||1n||r.l||1|.'|;| baeneeen wi-
sual experience anil cognivion. The im-
age perncerred through the lelesooge was
a sevmory illusion creabed throagh lighs,
mirrers amdl lemses ihat required ibe
mind fo make sense of iL Thus, vision
coaild noa e equaned with knosledge.
Adcordig 1o Descarces, visbon was tech-
nl arsl kniwledge s dogiancd throigh
a e iness of self and ibe coriamiy
ol Geml. This meodel emphasieed ibe in-
dividual & a subject separae and dis
urcy froan the plysical world. [escasmes”
wiew wad iealicd by tlee camera alsiura
(Fig. 3 umiil new physiclogical soudies
indicased thai the body was ithe sie of
wisual production. Simulaneously, Bew
opuial apparniuses like the stensosope,
which seguired 1Be viewer i wear special
erguipmend, moade (he viewer part of e
mahine [6], lme ﬂl'lHH'.lllnH']h" by s

the sie of visual perceptivity collapsed
thie distimctioss bevween Inner anid ouler
wirlds. This helped 1o esalblish vision as
wiilgective sl e poaal asil cnalded the
ilmerver by partake in the proscsses of
meslrmaestion

According e Paal Virlso, vision is a
variable of space and time that has been
affecied by whan he desoribes as the phes
e i of sockration. He ¢laims bag
b schescopng lens of the ilr.l;'rml drvice
replaces the buman body as the basis of
wisiom, Thus, optical devices reconfigane
vision by delocalizing i, and when v
arih s sevened Troan (e Besly L can be
instilatiemalised withm a machine, The
comnpater’s mnification of the Gl and
b virtual = the foumdadon for ssmibetic
vision and ausomaned perceprion. Come
paler graphics represent & °paradonsc sl
liggie . ., when the real Goe image domi-
nakes aver thee ihing rl_'ru'n.l_'nln']. real
time prevailing over real space, vimualicy
domirating acoasakiny™ [7]. This is partbc
ularly wree of remole seasing saellites.
Their realiime sysiems prenvide a con-
Hmuns view of e presenn amil 1|'|.|_"P|,H-
srhiliny of foresecing the futune. It is this
ahilicy s both prevent and predicn tha
makes the smellive weediil as G sesbrainl.

Savellites are bui ome fype of many
dligital and global commumication iech-
nodogics, privatch and publicly cwned.,
whiose capacity for [msge prodiscibon, re-
producion and disseminslion cnaldes &
cummbant sircam al vensl maberial o oo
ier ihe publse realm, Howewer Plhlir ar-
cem inscientific representations does no
make sceneifc bnowledge mone avall
able. lm facr, ghobal 1echnologics bring
pecgle Stogether lomp distince arownd
standardized spinicns amd bebaviors”
[B]. Hemoe ibe very iechnologies than
produce and distribuae communlbcanons
ko provwide o conduin Tor survedllance
barbwen praipples,

A over|oad of visial fnbormsalan also
lEnis o G Forsn of Bjpervisialing b
creales il own paradoxical logic, sug-
prsging ihai the more we sec, the les we
see. For instance, ioday the pecoune of
the earth taken from Apollo 17 and the
(A helis represemt scientific ingenuiny.
Bl off chese images sre divoreed Troen
B origins] combexd and meaning ancl
insfead Fursciion s ideological icons in
popustar culiare, Represemations aach
a5 these make sclemce accessible valv on
& very superficial level. The boon ol the
helis represenis i many peaple an im-
pemciralle sysaem of knowlbedpe whose
ramifications affect daily Isfe,

A CREATIVE TACTICAL
RESPOMNSE: AMATEURISM

s proabucess of culbure, comnemporery
ariisis grapple with the e of visual sai-
uraticm arsl homogenizison of meaning
im society. These andss, like the Dedalsis
anid the Sivomlonisis before them, are re-
spondling 16 ipecilic social, political aned
wevsnmic condhitices. Ar ol such
a= the Instisuee for Applicd Aawonomy,
Critkcal Am Ensemble and bioeech haohe
byisss Matalle Jeremijenko and Fugene
Thacker, and incivilizal ariisis such as
Masrko Prljhan, Ssovem Hollowsry and
myself imple meemi a variey of iaoics thas
cxpand upon the Sitoaioniss” dfounms
(appraprialng and resrraaging culical
SN Lo Creale Bew meaning) asl démwe
(o mergmg of pevchology and geogras-
phy—tar dlrift without a goal) [#] or die-
fime new srasegies such as “amateurism:
a willingreess 1o wry anything”™ [10].

The amalciis s approach—a shaned in-
lerest, a willimgness g ey, andd gemuine
oaricesty—has influenced the concent
amill et hosdodoggy | employ (m my anisic
practce. My work sieims lroan & desine
1o misdlerslaml the scsenkils pringigles
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ments that reveal truth. Transparency,
on the other hand, also implies account-
ability, and accountability is impossible
without knowledge. Knowing something
does not necessarily lead to the ability
to affect a situation, even though knowl-
edge and power are often perceived as
interrelated. If knowledge is the capac-
ity for action, then there must also exist
power—*“the control over some of the cir-
cumstances of action” [17]. When these
two conditions are met, then there exists
the possibility of agency.
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Device Art: A New Form of Media Art from
a Japanese Perspective

Machiko Kusahara

Device Art is a concept for re-examining art-science-
technology relationships both from a contemporary and
historical perspective in order to foreground a new
aspect of media art. The term "Device Art" may sound
obscure, or even self-contradictory, but it is a conscious
choice. The concept is a logical extension of a change
in the notion of art that already started in the early 20th
century with art movements such as Dada and
Surrealism. More recently, interactive art has redefined
forms of art and the role of artists. What we call device
art is a form of media art that integrates art and technol-
ogy as well as design, entertainment, and popular cul-
ture. Instead of regarding technology as a mere tool
serving the art, as it is commonly seen, we propose a
model in which technology is at the core of artworks. As
| will discuss later, the concept took shape on the basis
of an analysis of works by contemporary Japanese
media artists. Features surfacing in many of these proj-
ects include interaction, a positive attitude towards tech-
nology, and playfulness. The influence of Japanese cul-
tural tradition can be clearly traced in these haracteris-
tics. Another aspect of this work is the artists' involve-
ment in fields such as design, entertainment, and com-
mercial production, which becomes evident in the
approach of internationally recognized artists such as
Toshio lwai, Nobumichi Tosa (Maywa Denki), and
Kazuhiko Hachiya. This approach, which is often consid-
ered suspect from a Western point of view, is actually a
natural part of Japanese art. A long history of visual cul-
ture that developed independently from Western para-
digms of art plays an important role in the Japanese art
scene, offering artists wider possibilities for bringing
their concepts outside of the context of museums and
galleries.

While theoretical analysis is an important part of the
Device Art project, producing artworks according to its
concept is the key element. The project launched in the
fall of 2004 and has been pursued by nine artists and
researchers, with a five-year grant from the Japan
Science and Technology Agency, since the fall of
2005.[1] The aim of the project is not only to create
"device art" but also to develop a working model for pro-
ducing, exhibiting, and distributing these works, and the-
oretically frame them. Making these artworks accessible
to a wider audience and users outside of the museums
and galleries is part of our agenda. Development of
hardware and software modules to support the art prac-
tice is also planned.

pacificrim.kusahara.deviceart.01

Background of the Project

Japanese works have been highly visible at international
competitions in the field where art and technology meet,
and often involve original interface design based on pro-
prietary hardware. Toshio lwai, the internationally recog-
nized media artist whose collaborative work with Ryuichi
Sakamoto won the Golden Nica at Ars Electronica in
1998, is an example of an artist creating this type of
work. At SIGGRAPH 2005, TENORI-ON, a prototype he
developed with Yamaha, attracted much attention for its
unique features and refined design. The piece consists
of a matrix of illuminated touch-activated buttons that
serve as both input and output mechanism. Nothing else
is needed: the interface / display itself is an innovative
musical / visual instrument. After having explored a simi-
lar idea for years on different platforms, including
portable game machines and cell phones, the artist con-
siders this the ultimate version. The work is a device
that enables anyone to play sound and enjoy images
without any learning process; it is simple, beautiful, and
self-contained, with open interaction for users. As the
piece is made of transparent acrylic to make the light
patterns visible from any direction, its function also
becomes transparent. The choice of materials is thus
crucial in realizing the artist's concept.

While theoretical analysis is an
important part of the Device Art
project, producing artworks
according to its concept is the key
element. The project launched in
the fall of 2004 and has been
pursued by nine artists and
researchers, with a five-year grant
from the Japan Science and
Technology Agency, since the fall
of 2005.

Interest in hardware-based artwork with original design
also is a key element in the activities of Maywa Denki,
an "art unit" led by Nobumichi Tosa. [Fig. 1] Mixing low-
tech and high-tech, he designs and manufactures
strange looking robotic instruments that are performed
by him or in collaboration with his "employees," or pre-
programmed, or sold to enthusiastic Maywa Denki
intelligent agent 06.02



fans_[2] Although they often look odd and incorporate
crazy ideas, the instrumeants function perfectly well.
They are constructed on the basis of his knowledge and
understanding of technology and matedal, as well as the
practical skills required in cutling and malding metal
parts, and working with programming chips and comput-
ers. While the instrumenis kook strange, their mecha-
nigm g cleary visible to the audience, and Mobumichi
Tosa even explaing how they work during the perform-
ances, The fact that the robolic inglrements occasionally
o not immediately function properly also becomes pari
of the performance. It is important to the artist to keep
the technology transparent and visibe, including the
possibility of its malfunctioning. Criticism of an industry
that hides the “IT" behind a "wall® is an important part of
his concept. With his funny robots and devices, Tosa
ingists that technodogy should not bacoma a black b,

Figura 1. Nobumichi Toaa (Maywa Dianki) with his sculiunes

The creation of antertaining works with ariginal. physical
interface design ks a field not limited to professional
artists. For the past few years, SIGGRAPH's Emerging
Technologies (E-Tech) and Art Gallery have been filled
with Japanese art works and research projects, includ-
img numerous ones by students. [3] With approaches
ranging from Hi-tech to low-tech, they have come up
with original and playful ideas invahang unexpectad
uses of technodogies. At SIGGRAPH 05, visitors couwld
push arcund a tea can on a table and simultaneously
see on @ screen how lifthe vireal creatures, Kobifos, par-
formed the vistors' action [Fig. 2); or suck different kinds
of wiriual fodd and drink throwgh a plastic siraw, while
the aciual prassure, vibration, and sownd produced by
drinking would be simulated by the system_[4] [Fig. 3] At
SIGERAPHDE, participants could touch a soap bubble,
with images projected on its surface, which would pro-
duce sound when it broke upon fouch.[5] [Fig. 4] Or they
ntelligent agent 06.02

could chase the shadows of invisibla gobdins, suck tham
up with a vacuuwm cleaner, and feel their weight [E] As
these examples show, a combination of interaction,
applicaton of physical material and custom-made
devices, as well as playfulness characterizes many of
thase works from Japan, be they meant as anl of
resaarch, An affirmative attitude towards technology is
another crucial feature of these projects. Technology is
nid treated a8 something that showld remain hidden
behind an artistic concepd, or someliving that instigates
fear, rather, it is an important part of these works o
make visible to the audience / participants what technol-
ogy has to offer. Howewver, this does not mean that the
technologies used are idealized. Even the risks accom-
panying technology can be represented in a playful
mannar, as in tha casa of Maywa Denki's pedformances
and custom-made alactronic instrumeants. The bare cir-
cuits occasionally emit sparks when the instrumentis are
played by the artist, who comments, "Hundred valts -
VEry dangerous

However, works that are highly appreciated in Japan are
often crticized by the Western art community for their
lack of seriousness, These criticisms are often related to
the entertainment factor in the works and their affirma-
tive attitude towards technalogy, which are bath typical
of Japanese works, as indicated earlier. However, being
critical does not necessanily require being senous or
negative towards technology, This issue is deeply roal-
ed in each of the societies’ histores, parliculary the
affects of the industrial revolution.

In Eurgpe amd in the United States, the industrial revolu-
tion and automation are remembered a5 extremely neg-
ative and inhuman experiences for average people.
Films such as Fritz Lang's Medropaliz and Charlie
Chaplin's Modem Times both iBustrate this attifude. The
experience cefainly was different in Japan, where the
indusirial revolulion took place much later in a shod
period of time in which the country was trying io catch
up after more than two hundred years of isalation [7]
Thiz also conmects to the tradition of uging science and
technology for entertainment purposes rather than prac-
tical applications. Japan had a lang period of pesce wnlil
the mid-18th century when it opened its borders and the
latest technologies and scientific instruments were
imported and utilized for entertainment instead of "prac-
tical” purposes such as the manufacturing of weapong,
Technology was something to ba enjoyed rather than
something to be feared.

The close relationship between art, entertainment, and
design, as in the case of artists crealing artworks on
game platforms, games themsalves, or commancially
avallable produects, may also sesm problematic from a
Western perspectve,. Toshio wai's TENORI-ON, which
| referred to earler, has been developed in collaboration
with Yamaha. His ELECTROPLANKTON & an artwork
io be played on the Mintende DS game machine. As in
the case of TENORI-ON the software invites users (o
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Figure 2. Habio: Wiuai Bmownies

Faguirg 3. Sirgvw-iks Ussw Mdafaca [SLY)

Figure 4. Buhbis Cosmos

enjoy the audicwisual experiences they create

pacificrem. kusahara. devioeart. 03

Games, toys, and gadgets created by artists are not
very commaon, but they are not & rare phemomenon in
Japam and are widely accepted as a par of popular cul-
ture. Bitrman, for example, is "high-quality jewealry” any-
one can enjoy, as its creators Maywa Denki and Ryota
Euwakubo claim.[8]

The Tem x Yem while plasiic frame with an BxB mabrix of
red LEDs duaplays the pheled image of & mdan, & ligure
familiar from earty games. [Fig. &) Hung with a chain
arcund one's nieck, the bitmap image shows a real tme
animation of Bitrran trying to keep his balance in the
swinging world. By shaking the “jewelry” one can make
Hitman dance i The movement of the digtal Bbemag
characher is created in real time as the embadded sen-
sors detect acceleration and filting of the panel. The
product is commercially available along with other
goods developed by the artists, The distributor of the
plece is Yoshimolo Kogyo Inc., the king of Japan's
entertainment business, which hires most of the standup
comedians appearing on Japanase TV, Nobumichi Tosa
himself (who leads Maywa Denki as its "CEO") is offi-
cially an employee of Yoshimolo, although he recently
separaled some ol his activibes fram the cormpany

While Tosa, with his strong commitment to consciously
crogsing the border between art and entertainmeant, is &
special case, the boundanies betwesn art and relxled
fizlds are not as rigid as in the West, because the notion
of art itself is different. as is widely known. Some of tha
best paintings in Japanese art can be found on sliding
doors and folding acreens, Famows arists, such ag
Hokusal or Hiroshige, made woodblock prints for the
public. Distinctions betwaen notions such as fine art and
appled art, or high art and low art, do not exist. These
distinctions appeared and became standards in Western
art higlory, In Japan, with s ditterent socsal and culiural
background, these classificabons werg nol made
Although the Japanese art system has bean wastern-

Could artists publish their work as
software running on a popular gam-
ing platform and still claim it to be
an artwork? They probably could.
To put it another way, could digital
"content” that is commercially avail-
able and runs on a game platform
be seen as an artwork? How about
a gadget, or a machine?

ized gver the past one hundred years, there giill exists a
cultural tradition that encourages arists and the auds-
ence to share aristic expariences outside an venuwes
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Art in the Age of Digital

Reproduction Technologies

There have been long discussions on how better rela-
tionships betesen art and technology could be estab-
lished. However, fraditional art paradigms are siill pow-
erful emough 1o make ant curators and even artists hesi-
tate wiven it comes lo explaring whal media technology
rriay mean to art. In order fo recognize the boundarias
wa have taken for granted, we could ask ourselves the
following guestions:

Figura 5. Mayaa Donid and Ryola Bowakpbn, Shman

Could artists publish their work as software running on a
popular gaming platform and still claim it to b2 an an-
work? They probably could, To put it ancther way, could
digital "content” that is commercially available and runs
on a game platform be seen as an arbwork? How about
a gadget. or a machina?

Many might hesitate to answer yes, However, we have
already seen examples of these projects by artists wha
make their works, running on game platforms, commr-
cially available. Could we claim that they do not qualify
as arbworks because they axist outside of galleries and
museums? (They often have been exhibited n art ven-
ues as well) Of are they not an because they are nod
sold on the art market? How do we define art?

W live in a postmodern society of mass-produced
irdalligan agerd 06,02

objects, simulated realibes, and simulacra. The aura of
the ariginal, which has been valued by the art world for
50 long, becomes questionable for arlists coping with
the reality of our sociely today. The sifuation has
Become even mone complex since an essential fesbuene
of digital iechnalogy is to enable the produection of mul-
tiple, completely identical copies.

In the beginning of the 20th century, Marcel Duchamp
already tumed the idea of "originality” upside down with
his Fodinfain piece, bwo years after he had moved to the
Unitad States whera the effects of a mass-production-
based consumer society were clearly visible,

In the 19608, Nam June Paik created video sculptures
by combining TV manitors and video images that ware
gither appropriated from regular TV programs or com-
missionad from younger video artists. Commercially pro-
duced TV sels and news programs became onginal
once they had been reconfigured according 1o his con-
cept and "signed” by the artist. What, then, could be the
pasition of an artist in the age of digital reproduction
technology with regard to the nofion of criginality, the
role of an artist, or the "sublime” experience that a great
piece of ant is supposed o bring to its viewers?

There could be multiple answers to this question, and
different approaches to recogmizing projects as an-
works, One possible answer would be that what quali-
fies a project as art has nothing 1o do with the unique-
nass of the physical component. A work that exists in
multiples, ewen if they are nof numbered as in the case
of many lithographs or "oniginal’ photographs, becomes
a piece of art if it brings artistic experiences o i view-
&r. That brings us back to a question we had asked ear-
lier: what is the difference between a piece of art and &
commercial product, or a designed object?

These questions have not been fully answered, but can-
fol be avosded. Devics Ar i a movement aimed al
openly raising these questions and proposing possible
answers that make sange in the age of digtal technolo-
gies

So What Is Device Art?

The term “device” usually means an insirumend that
serves 1o achieve a certain effect as part of a process.
In the case of art, the goal has traditionally baen an
effect that the final work has on its viewers, A device
used in realizing the work is not necessarily an essential
part of its content = it only plays an instrumental role in
the process of production. In other words, the goal and
the device used for achieving it belong to differant hier-
archical levels. The device senses the goal

This has been frue for most iraditional art. Oil paint or
brushes are not considersd essential in the process of
presenting and appreciating a painting, except as the
tools or medium ulilized for its creation.

pacificrim. busahars deviceart.0d



The role that media art plays in art
history has not been thoroughly
explored, and questions raised by
people such as Walter Benjamin,
Jean Baudrillard, Marcel Duchamp
and Nam June Paik have not been
fully answered in a media art con-
text.

However, this no longer remains true when it comes to
art forms such as interactive installations. The choice of
technology has a significant impact on the theme and
concept of media art for several reasons. Artists might
use media technology in order to express their thoughts
on the social / political / cultural ramifications of the
technology. The experience provided by an artwork also
depends on the technology used. In the case of interac-
tive art, visitors / users touch and manipulate the art-
work instead of contemplating a static painting on the
wall. Devices are often involved in the experience of an
artwork.

As a concept, Device Art is rooted in the analysis of the
key role that devices play in certain types of art, that is,
artworks involving hardware (a device) specifically
designed to realize the artistic concept. The device itself
can become the content. Technology is not hidden, its
function is visible and easy to understand, while it still
brings about a sense of wonder. Well designed inter-
faces made of the right materials facilitate interaction for
users, often in a playful manner.

To summarize, a device could be the "body" of an art-
work that offers an artistic experience to its users / par-
ticipants. In other words, the "resulting” experience can-
not be separated from the device specifically designed
or chosen to enable this experience. Producing multiple
copies of such work and distributing it as a commercial
product makes it accessible to a wider audience, provid-
ed the piece is designed in such a manner that anyone
could use and enjoy it. An artist's concept could become
a part of people's lives, rather than being kept in muse-
ums and galleries. Why not share art with more people?

Interestingly enough, these ideas sound familiar to the
Japanese. Cuitural traditions such as the tea ceremony,
flower arrangements etc. are based on this understand-
ing. It is obvious that the goal of a tea ceremony is not
to just enjoy a cup of tea. The importance lies in the
whole experience, including the process and the
devices used, such as teaspoons and bowls. These
tools are functional and made of appropriate materials,
and yet there is something more to them than just use-
fulness. We know that refined tools can make one's life
easier. They also serve as a medium in communicating
with others. In a tea ceremony, correctly chosen devices

pacificrim.kusahara.deviceart.05

change the whole experience.

This could also be applied to art: It is problematic to
separate devices from experiences if the experience is
only possible through the use of devices consciously
chosen for their purpose. This obviously does not only
hold true for Japanese media art, but the underlying
idea is already part of Japanese culture.

Conclusion

The role that media art plays in art history has not been
thoroughly explored, and questions raised by people
such as Walter Benjamin, Jean Baudrillard, Marcel
Duchamp and Nam June Paik have not been fully
answered in a media art context. Fluxus and Neo-dada
artists used Xerox machines to investigate what multiple
copies might mean to art, but we have not yet found a
coherent art paradigm for capturing the impact of the
age of digital reproduction technologies.

Device Art is a concept that pushes the boundaries of
media art and inherits the legacy of the experiments
artists have been conducting with media technologies.
By raising questions regarding possible relationships
between art and technology, the role of hardware-based
devices, and the borders between art and its related
fields, and creating a common ground for artists and
engineers to work together as equals, we might find
some answers with regard to future directions rather
than the past.

We are hoping that Device Art could bring an alternative
point of view to art history. We use Japanese art history
and visual culture for reference in order toilluminate our
approach and how the above-mentioned questions
relate to each other. However, what we find in the end
might be a global model. Japanese art history just hap-
pened to provide a background that aliowed artists to
think differently.

Media art is a more recent development in art. Device
art tries to push media even further. By doing so, it
might help to gain a better understanding of the mean-
ing and role of art in a media society.

Machiko Kusahara

Waseda University

1-104 Totsukamachi

Shinjuku-ku

Tokyo, 169-8050, JAPAN
http://www.waseda.jp/top/index-e.html
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EDUCATING FOR INTERACTION

By Dan Collins

A first version of this paper was given at the Performative Sites conference at Penn State in October 2000.
A published version appeared in New Art Examiner in February 2001.

What is interaction? How can we begin to make sense of the avalanche of educational
toys, computer programs, and artworks that claim to be "interactive?" What would a new
pedagogy structured around the rules of interactivity look like?

Some theorists have argued that all "art is interactive," effectively shutting the door on the
discrete contributions of new digital/computer-based interactivity. Conversely, other
theorists such as Simon Penny have insisted that traditional artworks such as painting and
sculpture are simply "instances of representation" and as such should not be defined as
truly "interactive systems." For Penny, interactive artworks are "virtual machines
which...produce instances of representation based on real time inputs.”" (Penny 1996) Still
other theorists distinguish between the relationship of system interactivity (the enabling
hardware and software) and the nature of the interaction (the actual exchange--be it
aesthetic, educational, political, etc.) (Hillman et al, 1994). For our purposes here, a high
level of interaction equals "mutual reciprocity”--a state of dialectical exchange between
two or more entities. Ideally, interactive systems--whether a high tech computer game or a
Socratic dialogue--can be tools for learning providing intelligent feedback that refines and
amplifies user input.

While the demand for "interactivity" is a relatively recent phenomenon in the arts, the
culture at large has long been obsessed with the idea of machines that learn. The evidence
is mounting. From media spectacles such as Big Blue's defeat of World Chess Champion
Garry Kasporov in May of 1997 to quieter revolutions in teaching autistic children,
computers that master the behaviors of their users are beginning to find a place in the
culture. There is more than a hint of narcissism in our desire to be personally reflected in
the machines we make. We don't want simply "dumb" tools, we want "intelligent"
machines that respond and learn by interacting with their owners. Even our cooking
appliances and car radios are "programmable" to reflect individual tastes.

Few art schools provide courses for producing let alone interpreting or critiquing
"interactive artworks." Though the borderline between the fine arts and other cultural
practices (such as science, technology, and entertainment) is becoming increasingly
blurred, it is clear that the development of "interactive art" is largely dependent on
"non-art" traditions. From a technical and theoretical perspective, such strange
bedfellows as computer gaming, combat simulation, and medical diagnostics have more in
common with much recent digital and interactive art practice than main stream art history
or criticism. Theorizing this territory is less a matter of mining, say, the Art Index, and
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more a matter of conducting systematic research into areas such as communications
theory, human computer interaction, educational technology, and cognitive science. With
this in mind, it may be helpful to briefly review how other disciplines are looking at the
issues surrounding interaction.

THEORIES OF INTERACTION

"Interaction” is a useful construct in helping to understand the complex relationships
occurring in a computerized learning environment. Educational technologist Ellen
Wagner defines interaction as "... reciprocal events that require at least two objects and
two actions. Interactions occur when these objects and events mutually influence one
another." (Wagner, 1994)

Wagner points to historical examples of communication theory to illustrate the move
from "one-way" systems of communication to "multi-directional" systems. C.E. Shannon's
mathematical theory of communication (Shannon, 1948), for example, was a highly linear
engineering model of information transfer involving the one-way transmission of
information from a source to a destination using a transmitter, a signal, and a receiver.
Later theorists built upon Shannon's model to include the concepts of interactivity and
feedback. It is only recently that truly interactive systems that support both synchronous
and a-synchronous exchanges among multiple users have been available. Common
examples of synchronous exchange include live satellite uplinks, telephones, and chat
rooms on the Net. E-mail is the prototypical example of an "asynchronous" exchange
system.

Other trends supporting the development of interactive systems come from research in
artificial intelligence and cognitive science. If "mutual influence" and reciprocity are
criteria for true interactivity, then the system needs to be capable of delivering more than
pre-existing data on demand. Interactive systems need to be able to generate "custom"
responses to input and queries. In short, the system needs to be smart enough to produce
output that is not already part of the system. Interactivity must be more than following
predetermined prompts to preprogrammed conclusions like in a video game

While most natural and living systems are "productive" in the sense of creating new
"information," human-made machines that can respond with anything more than simple
binary "yes/no" responses are a relatively recent phenomenon. To paraphrase media artist
Jim Campbell, most machines are simply "reactive," not interactive. "Intelligent"
machines, being developed with the aid of "neural networks" and "artificial intelligence,"
can interact by learning new behaviors and changing their responses based upon user
input and environmental cues. Over time, certain properties begin to "emerge" such as
self-replication or patterns of self-organization and control. These so-called "emergent
properties" represent the antithesis of the idea that the world is simply a collection of
facts waiting for adequate representation. The ideal system is a generative engine that is
simultaneously a producer and a product.

"INTERACTIVE'" ARTWORKS
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Creating an experience for a participant in an interactive artwork must take into account
that interactions are, by definition, not "one-way" propositions. Interaction depends on
feedback loops that include not just the messages that preceded them, but also the
manner in which previous messages were reactive. When a fully interactive level is
reached, communication roles are interchangeable, and information flows across and
through intersecting fields of experience that are mutually reciprocal. The level of success
at attaining mutual reciprocity could offer a standard by which to critique interactive
artwork.

Many artists have developed unique attempts at true interaction, addressing problems of
visual display, user control processes, navigation actions, and system responses. Different
works have varying levels of audience participation, different ratios of local to remote
interaction, and either the presence or absence of emergent behaviors. Moreover, different
artistic attempts at interactivity suggest different approaches to interaction could be used
for diverse kinds of learners in a variety of educational settings. Understanding
experiments with interaction in an art context may help us to better understand
interaction in pedagogical settings.

Carol Flax: Journeys: 1900/2000

Detail showing a viewer tuming a page of the book and triggering a video projection.
Photn crede Patrece Ok

Arizona artist Carol Flax has created an "interactive book" entitled, Journeys: 1900/ 2000
at the Institute for Studies in the Arts at Arizona State University, where [ am the Interim
Director. At the heart of the project is a reproduction of a 19th century travel album that
trades in fragments of memory, pieces of voyages, and bits of history. It uses single images
from various existing albums, reproducing and recontextualizing them to create a
completely original "vovage." Movement sensing technology (computerized tracking
devices) sense the presence of a viewer. "Bend sensors” embedded in the pages cause an
electrical signal to be sent to a computer when a page is turned. Video and audio clips are
in turn triggered that support, amplify, or contest the veracity of the photographic prints
of idealized ancient settings through the simple juxtaposition of contemporary imagery
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and sound with historical photographs. For example, a black and white image of a Middle
Eastern market--a classic example of the "exotic" and the "picturesque"--is overlaid with a
video closeup in color of an orange being passed from the hand of one person to another
in an Arizona back yard. Text is used throughout both descriptively and ironically to
throw into question the truth value of what we are seeing. The message is deliberately
multi-leveled and ambiguous, but one thing is clear: we are creating a journey in which
we are complicit, not simply voyeurs.

The work enables a unique method of navigating the content and scores high in providing
a seamless encounter between the user and the subject matter. While the artwork is
described as being an interaction between a single user and a variable content, the entire
set of options remains fixed in the computer's database. The work does not claim any
degree of "reciprocity" between the object and the user. It does not "learn" the reader's
habits. Therefore, it is not, strictly speaking, interactive. This does not diminish the
project's ability inspire repeated visits and reward the user with unexpected discoveries.
Given its non-linear organization and randomized sequences of multiple video clips, each
user’s experience of the book is actively engaging and unique.

As a model for a different "textbook" perhaps, the project points toward a new class of
books that are constructed with the individual user in mind and that respond with some
intelligence to reader's choices. The fact that Flax insists on preserving the essential
kinesthetic aspects of reading--the feel of the paper, the turning of the pages--implies that
certain direct forms of knowing just cannot be improved upon. However, the use of
moving images, scrolling text, and audio clips that spill beyond the boundaries of the
book have more in common with immersive experiences such as VR than reading. This is
neither a conventional book nor an over-scaled e-book, but rather a hybrid of traditional
forms and "reactive" hi tech processes.

Christa Sommerer and Laurent Mignonneau: Interactive Plant Growing (1993)

Austrian-born Christa Sommerer and French-born Laurent Mignonneau teamed up in
1992, and now work at the ATR Media Integration and Communications Research
Laboratories in Kyoto, Japan. In nearly a decade of collaborative work, Sommerer and
Mignonneau have built a number of unique virtual ecosystems, many with custom
viewer/machine interfaces. Their projects allow audiences to create new plants or
creatures and influence their behavior by drawing on touch screens, sending e-mail,
moving through an installation space, or by touching real plants wired to a computer.



Artist's rendering of the installation showing the five pedestals with plants and the video screen.

Interactive Plant Growing is an example of one such project. The installation connects
actual living plants, which can be touched or approached by human viewers, to virtual
plants that are grown in real-time in the computer. In a darkened installation space, five
different living plants are placed on 5 wooden columns in front of a high-resolution video
projection screen. The plants themselves are the interface. They are in tum connected to a
computer that sends video signals from its processor to a high resolution video data
projection system. Because the plants are essentially antennae hard wired into the system,
they are capable of responding to differences in the electrical potential of a viewer's body.
Touching the plants or moving your hands around them alters the signals sent through the
system. Viewers can influence and control the virtual growth of more than two dozen
computer-based plants.

Sereen shot of the video projection during one inberactive session.

Viewer participation is crucial to the life of the piece. Through their individual and
collective involvement with the plants, visitors decide how the interactions unfold and
how their interactions are translated to the screen. Viewers can control the size of the
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virtual plants, rotate them, modify their appearance, change their colors, and control new
positions for the same type of plant. Interactions between a viewer's body and the living
plants determine how the virtual three-dimensional plants will develop. Five or more
people can interact at the same time with the five real plants in the installation space. All
events depend exclusively on the interactions between viewers and plants.

The artificial growing of computer-based plants is, according to the artists, an expression
of their desire to better understand the transformations and morphogenesis of certain
organisms (Sommerer et al, 1998).

What are the implications of such works for education? How can we learn from this
artistic experimentation to use technological systems to be better teachers? Educators
have long recognized the importance of two-way or multi-directional communication.
Nevertheless, many educators perpetuate the mindset of the one-way "broadcast"--a
concept that harks back to broadcast media such as radio and echoes the structure of the
standard lecture where teacher as "source" transmits information to passive "receivers."
The notion of a "one-to-many" model that reinforces a traditional hierarchical top-down
approach to teaching is at odds with truly democratic exchange. In Interactive Plant
Growing, Sommerer and Mignonneau invert this one to many model by providing a
system for multiple users to collaborate on the creation of a digital wall projection in real
time. The system in effect enables a real time collaboration that takes many diverse inputs
and directs them to a common goal. And this is exactly what good teaching is. This
conceptualization of critical pedagogy has been developed in many different situations,
but here is combined with technology that mirrors its structure.

Sommerer and Mignonneau: Verbarium (1999)

In a more recent project the artists have created an interactive "text-to-form" editor
available on the Internet. At their Verbarium web site, on-line users are invited to type
text messages into a small pop up window. Each of these messages functions as a genetic
code for creating a visual three-dimensional form. An algorithm translates the genetic
encoding of text characters (i.e., letters) into design functions. The system provides a
steady flow of new images that are not pre-defined but develop in real-time through the
interaction of the user with the system. Each different message creates a different organic
form. Depending on the composition of the text, the forms can either be simple or
complex. Taken together, all text images are used to build a collective and complex three-
dimensional image. This image is a virtual herbarium, comprised of plant forms based on
the text messages of the participants. On-line users help to not only create and develop
this virtual herbarium, but also have the option of clicking on any part of the collective
image to de-code earlier messages sent by other users.
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Sereen shot of the Verbarium web page showing the collaborative image created by visitors 1o the site,
The text to ferm algorithm translated “purple people epter” into the image at the upper left.
This image was subsequently collaged inbo the collective “virnsal herbarium,”

In both the localized computer installations and web-based projects realized by
Sommerer and Mignonneau, the interaction between multiple participants operating
through a common interface represents a reversal of the topology of information
dissemination. The pieces are enabled and realized through the collaboration of many
participants remotely connected by a computer network. In an educational setting, this
heightened sense of interaction needs to be understood as crucial. Students and
instructors alike become capable of both sending and receiving messages. Evervone is a
transmitier and a receiver, a publisher and a consumer. In the new information ecology,
traditional roles may become reversed--or abandoned. Audience members become active
agents in the creation of new artwork. Teachers spend more time facilitating and
"receiving” information than lecturing. Students exchange information with their peers
and become adept at disseminating knowledge.

Ken Rinaldo: Awtopoiesis (2000)
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Cwverview of all fifteen robotic arms of the Auiopodesis Installation,
Phasio oredil: Yehn Ewes

A work by American artist Ken Rinaldo was recently exhibited in Finland as part of
"Outoaly, the Alien Intelligence Exhibition 2000." curated by media theorist Erkki
Huhtamo. Rinaldo, who has a background in both computer science and art, is pursuing
projects influenced by current theories on living systems and artificial life. He is seeking
what he calls an "integration of organic and electro-mechanical elements” that point to a
"co-egvolution between living and evolving technological material.”

Rinaldo's contribution to the Finnish exhibition was an installation entitled Awtopoiesis,
which translates literally as "self making." The work is a computer-based installation
consisting of fifteen robotic sound sculptures that interact with the public and modify
their behaviors over time. These behaviors change based on feedback from infrared
sensors which determine the presence of the participant/viewers in the exhibition, and the
communication between each separate sculpture.

The series of robotic sculptures--mechanical arms that are suspended from an overhead
grid--"talk" with each other (exchange audio messages) through a computer network and
audible telephone tones. The interactivity engages the participants who in turn effect the
system's evolution and emergence. This interaction, according to the artist, creates a
system evolution as well as an overall group sculptural aesthetic. The project presents an
interactive environment which is immersive, detailed, and able to evolve in real time by
utilizing feedback and interaction from audience members.

What are the pedagogical implications for systems such as Auropoiesis that exhibit
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"emergent properties?" Participant/learners interacting with such systems are challenged
to understand that cognition is less a matter of absorbing ready made "truths" and more a
matter of finding meaning through iterative cycles of inquiry and interaction. Ironically,
this may be what good teaching has always done. So would we be justified in building a
"machine for learning" that does essentially the same thing that good teachers do? One
argument is that by designing such systems we are forced to look critically at the current
manner in which information is generated, shared, and evaluated. Further, important
questions are surfaced such as "who can participate"; "who has access to the
information;" and "what kinds of interactions are enabled?" The traditional "machine for
learning" (the classroom) with its single privileged source of authority (the teacher) is
hardly a perfect model. Most of the time, it is not a system that rewards boundary
breaking, the broad sharing of information, or the generation of new ideas. It IS a system
that, in general, reinforces the status quo. Intelligent machines such as Rinaldo's
Autopoiesis can help us to draw connections between multiple forms of inquiry, enable
new kinds of interactions between disparate users, and increase a sense of personal
agency and self-worth. While intelligent machines will surely be no smarter than their
programmers, pedagogical models can be more easily shared and replicated. Cutricula
(programs for interactions) can be modified or expanded to meet the special demands of
particular disciplines or contexts. Most importantly, users are free to interact through the
system in ways that are suited to particular learning styles, personal choices, or physical
needs.

IMPLICATIONS FOR ART AND EDUCATION

Interactive artworks of the future will enable interactions that are at once personal and
universal. These interactions will be characterized by a subtle reciprocity between the
body and the natural environment, and an expanded potential for self-knowledg and
learning. Truly interactive experiences are already empowering individuals (consider the
"disabled" community or autistic learners, for example).

Returning to various theories of interaction (particularly those of Ellen Wagner), several
recommendations for artists emerge that begin to trace a trajectory for the education of
the interactive artist. They include training on and empowerment with various
technologies; understanding media-structured feedback loops (1) and methods for
enhancing "mutual recriprocity"; rethinking where meaning is constituted (cognitive
theory is now suggesting that "meaning" is seen as something that happens between rather
than inside individuals); and redefinition of the roles of educators and learners. Rapid
evolution in the art profession as a whole is creating changes in the definitions and roles
played by art teachers and prospective artists.

There is no question that the uses of technology outlined here need to be held against the
darker realities of life in a hi-tech society. The insidious nature of surveillance and
control, the assault on personal space and privacy, the commodification of aesthetic
experience, and the ever-widening "digital divide" between the technological haves and
have nots are constant reminders that technology is a double edged sword.



But there is at least an equal chance that a clearer understanding of the concept of
interaction--specifically interaction enabled by technology--will yield a broader palette of
choices from which human beings can come together to create meaning. In watching these
processes unfold, educators will surely find new models for learning,

Notes

(1) "The feedback loop is perhaps the simplest representation of the relationships
between elements in a system, and these relationships are the way in which the system
changes. One element or agent (the 'regulator' or control) sends information into the
system, other agents act based upon their reception/perception of this information, and
the results of these actions go back to the first agent. It then modifies its subsequent
information output based on this response, to promote more of this action (positive
feedback), or less or different action (negative feedback). System components (agents or
subsystems) are usually both regulators and regulated, and feedback loops are often
multiple and intersecting (Clayton, 1996, Batra, 1990)." (Morgan, 1999)
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Figare |- Smapshal of playing Fregeric Game.

Abstract

In this paper, we presend the first stage of our videe game proio-
twpe wich reats skin conlact ag contraller inpul. Skin contsc is
commumication which has special emition, Video pame also has
clements of communscation, for instance, Family Compaier [Min-
teredi 1583] hns two comirollers in onder that family or friends can
play the game together. 'We use these two features and propose the
imlersetion that players can enjoy video games wilh skin contact.
We implemented the game controller and twe video games. The
comiroller has the mechanism which enables 1o detect skin comiact.
Omez of gnmes of ous protolype (8 8 shool-em-ap game.  Amalber
is a rhythm action game, Our geal of this reseanch is w0 show the
imcrense of enjovment and mimecy al e ganme with usang skin
cantac.

CR Cotegories: H.5.2 [Information Inberfices and Presentation):
Inpunt devices and siralepses—Prolotyping:

keywords:  imleraction design. game controller, skin condact,
video game, comamumication, imerpersonal commwunscation

“e-mmil habaiigsd design kyushu-wes,jp
"e-mail-ushinmai design kyushi o jp
E -] B TH dlesign, Kywilu-u A jp
¥ epmail - formarm uis desipn kyusho-u. s jp

1 INTRODUCTION

loday the ehecommunication penelrales our daily life, ke wele-
phone, e-mail, chat on Internet, ete. Cerninly # is comemient and
necessary Lo use these clectronic way of communscation, which of-
fers certain proximaty in distance, However, fce-io-face, mareover,
basdly=to=boudy commumication is also mecessary for human life i re-
power is inheren sensitivity, Especially, skin comadt have us orig-
nal power of commumication. This kind of primordial commimice-
1viih 15 characteriaed by its corporal presence of each ather and an
imeraction of hodies through skin contact, which are absent from &
wirlual space commamication. In close persomal relationships, such
&5 family and Fricnds, ioach is paribcalarly mmportamt as a comm-
nicator of affection. we play the game with our friends or femdly
& maln plaver game mode. This has an mberesting apporiunity 1o
experience commemication in both virtaal and real space

Fram the view of game devices, recent game comirollers have mot
anly key buimons bl also various sensors m L These alfons 1o
improwve game controller encourage o oreate new Ivpe of games.
Fiar instance, by Wit contral berf Binbendo 206 ], we came o be able
iz engoy o new type of games that was pot before, [ is impomani
1 make unprecedented comroller in onder o creabe a new type of
BRnES,

We presented implementation and performance of & misical instr-




menl “Frogirie Dnems™ which weats a human skin coniaci as a mu-
sical interfoce [Haba and Tomimatsu J006). In this paper we ap-
plied this wechmigue w video ganwes, By adding the mechanism of
skin comtact detestion o & gamse, A player comies to be ahle io com-
municate with another plaver m the real and virtual (game) space
{Figuse 1), Owr goal of this research is o show incrense of the
degree of enjovment in the game which bas kin conlact inpul. ¥
present the game controller device and twoe video games which trem
skin contact ax controdler inpat. W call sar prodotypse of this video
ganmse system “Fregire Game”, Fregirie Game is 8 2-player game
sysiem which has the mechanssm of skin conlact delection.

2 RELATED WORK

There are many types of a game device, such as Jowsticks, gloves,
Tt controdler, Wi controller and so on.

In the case of applymg part of human body o game contrel inpat,
Shiow et al, proposed & fce-tmcking os game controller mpol[ Wang
o al. 2006, And 1. David &l al. proposed the eye-iracking for vados
pamse comirel[Snvith and Graham 2006], Their devices are unique
amd intustive one, bud also are high cost and big one 1o imstall. Cur

sensing module is 5o small amd casy 10 implement 10 other game
devices ai bw cosl

Scott et al. amd BJ Fogg ct al. proposed a bapbc devioe as in-
lerpersonal commumicalson and anlertamnment| Brave and ahley
1997 [Fogg et al, 1998], They used haptic feedback technology
im ik Their Concepl is simalar 1o us, but our approch diflers inusmg
hisman body oz & imerface: from theirs,

3 SENSING TECHNIQUES

Wi proposs a gaite gysie thal 8 ensble o treat human skin contact
ms comtrodler impet.  Inonder to do so, we need the sensor device
which can detect skin contact, Then, we brmvestigated iwo method
for sensing. O neethod is human body transmissions. Another is
Electro Dermal Activity[EDM)L

31 Human body transmission

Human body transmission uses a buman body as a tramsmission
mediim allows wireléss comimumcalon withoul wsing airbommss
radio waves,  Fimmerman proposed buman body  transmission
first|immerman 1996] . There are some implemesiation for data
communicstion]Hachisukn et al. 2003 Fukumoin and Tonomaara
19497].

Ta apply this technaique io our skin comlacl sensing, we have 1he
Following dwn nestrictions: (| eaking several time 1o defect a skin
comingt, (Zjcan nod detect the mtensity of ouching. When we do
skin comtacl, here 15 nod always enough lime for dats communics-
tiem, Amnd human hody transmission could not delect a imensity of
touchang.

31 EDA

EDA Electro Dermal Activityjes a lerm used o descnbe changes in
the skin's ability 1o comduct electricinge. Amount of eleciric curment
in e inside of the body is measared. EDA lechmigue is used as

Figure 2: Freqeric Game comtroller device.

Figure 5: [sing Comtrodler (wp: normal operaton, downcskin con-
tacl apal}

podygraph and g0 on, Changes in the skin's ability 1o conduct ebec-
tricity & mainly relsted to internal body resistance and skin nexis-
tance. Especialy buman skin resistanes( 1 00-4000 Kohmis enoagh
larger than intermal body resistance {25-120 Kobm) to ignore inder-
nal body resistance. Skin resistance is related 1o the degree of touch
imensity amd size of 8 touch surface. In order 1o sense the degree
of tonch imtensily, we use human skin resistance and subtle dinect
curnenl

Wi impdement the device that con detect not only skin contact but
also the inensity of skin contact. 11 is impartant 1o delect the men-
sily of skin comiact, because softer souching has differemi meanings
fram harder toucking & touch commamication. We use EDW for
implementation in onder b express players delicate nuance,

4 IMPLEMENTATION

4.1 Hardwane

Char device called “Fregirsc Game Contralber Desics { FG controller
dievioe ) looks like a regular ganse controller (Figure 2}, but # con-
tmins our criginal sensor to detedd skin conlact. The keoks of FG
comtroller devioe shoas that we can easilly apply "Freqiric Game
Sytem” o existing games, Handling FG ocontrollers, two players
can di skin cantact inpul by iouching ¢ach other. There I8 a siain-
less ste=] plase an the hack of each controller, Flayers are connected
to the semsor aff FO Contmadler o handle their FU contrdler (figune
4} Figure 3 ghows sapehots of skin contact ingut. In order to
detect the degree of skin contacl miensity, wo use analog pholoco-
pler | MIO2O2CL ) 45 a part of the circuid, When we treat human
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Figure 4: The overvicw of Fregiric Game syssen
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Figure 5: The circuit of FG contraller sensor module.

baodics as a leading wire, we must ake conssderstion of the nodse
from human grownd. We can ignore the noise by using analog pho-
tocoupler, becuse anabog photocoupler noed some milli seconds o
be turned on. Responee time of anabog photocoupler i about 610
[ms]. U It is 5o small 1o find lateney For plavers. Figune & shows
aaitple daty when playvers touch each other repestedly. The value
of volinge takes from 009 to 500V, If players are nod toochimg each
ather, value of voliage indscates ghowt 5[%]. The harder, the lower
mlugn: bercome. The softer, the higher voliage become. 5 is the

circuit of our sensor modiale.

FG eantmaller deviee has Microchip® (PICIRF425) in it, PG con-
trodler dewice is connected (o the computer through B5332 commue-
nication, Figure 4 shows the overview of our sysiem,

4.2 Software

Wi male shoot-cm-ap game wihich 5 called “Freqgiric Shooting”™,
rhythm sction game which is called “Freqiric Dance” and simple
competitive fighting game called " Fregiric Robal Baele ™ to show
cxamples of viden games using PG contrdler.

Fregiric Shooting: shoot-em-up gama

Figure 7 shirws sereenshits of Fregirie Shooting, Fregiric Shooting
i5 . type of shoot-em-up games. A shoot-em-up is a computer and

! From MID202CL data shect.
A REOCHIP: b v, microchip, com!

o L i I i
] ELLe 2o HHH) 000 S04

temafee]

Figure &: Sample data ol our sensor. Repeatedly one player touches
anoiher bandely, then sofily,

Figure 7: Screenshods of Fregine Shaoting

vithen game perne where the playver bas limbied comrol of their char-
acter of maching (usually o jet fighter or spaceship) ond the: focwos is
almast entirely an ammibilation of their ememaes.

Marmal aparation

PMayers mowe own jet fighter o press arosw keys on the FGocom=
troller. They can shoot missibes from their fighters o press B bul-
fom. A missile has foar degrees of power and loar types, Players
can change a missile type 1o get a colored | red, green, blue, white:
default) star ohject. Their Aghilers expliode to collide with enemses
ar enemies’ missle,

Spacial operation with skin contact inpul

By daimg specinl opemtion, "skin comncl with other player”™ in the
real work] comes to beoome comporalion in the game world, We
ihink thai this encourages enjoymeni or infimacy al corporative
wiork between |=player and 2-player.

Bamb: ¢learing enemics and encmbes’ missle om the sereen
Pressing hith A ond B button, players can destroy all enemvies amd
enenmmies” missile o the sercen by iouching ancther player. They
can incrense siocks of the bomb up to three by gettimg a vellow star
abiect.

Lmiiz: power mp own fighter

Players” Aghier is wnited by wouching each other when a player is
near by amother on the screen, Players can shot “encrgy shot™ and
muve fighters is the twice ns quick & singhe Gehter while fghters
are uniled {figure Th

Hevival of own jet lighter
Each player has only ang life, Afer explosion of own jet fighser,
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Figare 8: Scroenshots of Fregiric Damce
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Figure 9: Screenshots of Fregtric Robot Banle

cam't regoin 1o the game by himsell Buk if one player doesn’t
leesiz s/ Dife, anoiher player cam jodn o the game sgaim by touch-
img oiher player 1D times.

Freqtric Dance: rhythm action game

In a rhythm action game, the ployer mast press specific bations, or
sclivate controds on & specialueed game contralles, in e with e
game's masic. YWe made this type of gnme called “Freqeric Darce”,
B shows soreenshols of “Fregimc Dance™.

Thee gametype: feateres the following gameplay: as armoecs and hand
muarks scroll upwards an the screen, they will meet with a stationary
sel of target arroavs and hand mark. Whes they meet the tangets,
thee player should press the proper ammow button or touch the other.
The moving arrows and hand mark will meel the tangels based o
the: beat of the song. The message (perfect, good, bad, miss) is
displayed based wpon how accurately players can rigger the amows
of hand marks in tame o the best of the song. Plavers” elforts are
swarded by letter grdes that el himher how well the player has
domiz; A is the highest award asad I is ietal ailure,

Fregiric Robot Batthe

Flayers can mayve own robal o press armoe keys on ihe comtrodler.
Thew can shoot missiles from their robots 1o press B buton. A
plaver i fallen from the stage first wall be a loser.  Flavers alss
can use skin comtact input, Players can attack the cther mobot by
slapping the other playver. Players also can stick to the other robaot
by grabbing the other player. To st or end the game, player mist
do * shake hamds " as the manner of spomsmanship. Figure 9 shows
sereenshods.

5 FUTURE WORK

Wie made twa Lypes ol vides game using FG contralber device, Ohar
goal of this research is to show the increase of the degree of emjoy-
ment ard imtimacy at the vadee game with skin contact delection. 1n
order i do that, we need three - four types of the video game. Mow

we are comsidering and making other type of video games, such as
action, puzele, spon game and 5o an,

As Shou el al. evaluabed whether be mlerest ar enjoyment of the
s changes as a result of the type of ingut device, by the subjec-
tivity evaluation method and the user ahservation methad, ete] Wang
el al, 2], Adter making s few more games, we shall experiment
ami Envestigate about enjoyment and intimacy at owr game which
ireais & skin contact &8 coniroller mp,
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1 ISLANDS AND RAFTS

Thiz project presemis & novel inberaction parsdign in whick
compuier screens serve ns islamds of wirteal space (*iLands®)
Muabile "virlml rafts™ lel peaple move amimated agents between
iLands [see Figure 1). The project featares innovations im
heterngenesus computer graphics, wmngible human-compuier
interaciomn, inberactive animated characiers, and mabile
computing techmology. [t has applications im education,
enieriminmeni, and mew media arl.

2 ART AMD SCIENCE

The Wirteal Raft Project offers a wnigue phiysical and graphical
interaclion thal ¢an be used for bearning and inferactive
storyielling, amd 25 a “sand box® in which participants can
experiment with imteractions of animated agenis. There are iheee
matim goals for this project:

* Tao develap an interactive plaiform that enables physical human
interaction with viriual characiens.

* To explore the implications of this kind of heterogemesous
platform for apdmation of asonomons chamelens, ag they break
away from the constramnis of a fixed diskiop scroen.

* Tao enable active leaming by creating an engaging seiting For
caploring n ramge of content domains, starting here with colar
theary, but entemding to msore comples domaing suech &
eoology and other systom sciences.

3 INNOWATIONS

There are three main innovations for this project.  Firsd, this
progect offiers an example of animated chamciers tha ane able o
meove seambiasly among helerogencois graphssal aysens, [ a
character sppears on oaly one screen, it does nod seem 1o “exist”
&3 an eniity apar from kel screen, I, on the oiber hand, a
Ccharicter Gil movg Bermden devieds, hem il dppeirs 1o X181 I &
way that is not dependent om any given machine. Networked
maltiplayer games do this o a cerialn exient as well, b there the
charcters remain "in the boa.™ The characters in the Virnsl Rai
Praject appear to exist in real space, imeracting physically with
penple, amd are able o move berassen bath staticnary and maobile
graphical sereens. Through this dynamic cross-scroom andmation,
the chamcters appear 1o be more believable than characters tha
only exisd on fivsd compeler seniens

Second, through the virnsl mfts, the work presents a novel
langibde interaction belween humans and wirual charasciers,
Accelerometers in the tablet PCs allow characters on the rafis to
respond in rexl time o the physical motion of the device; this
visual feedback appears to enhance the realism of the characiers
and create an enjoyahle experience for human interactors.

Fimally, the woark demonsirates an “island metaphar” for
compuiational interactions, which helps o frame the relationship
hetween real space amd vimual space, and berween the neal
creatures and virual crealures hat imhabal those spaces. As the
mulnnomy of compuber programs increases, the deskitop metaphor
I8 constralming the kinds of interactions thal people might have
with computers. A metaphor that lends nself o aulesomsous
compatational emities is needed. The island metophor may
providle an mlercenng way 16 thank aboun human-caimputer
inleractions that is somewhal different from the traditional
deskeop metapher. Considering comgaiers in this way could open
up new possibilaties that maght not be evadent Trom cther poinis of
view,

4  FUTURE WORK

This example of a novel interaction paradigm enables sulonomoss
animated characiers to break firee frome the tresditional deskiop
screen. Bocause it allows charactens o jump between slalionary
and mobile compating platforms, the sysiem increases the realism
of the characeers and helps o frame the way people should
imleract wilh automomsous agents. The "island metaphar® For
computational devices points toward a new kind of imersction
designed o accommodate and enhamce the capabilities of
mulomomous systems. This interaction comhd be used as a platform
for mew kinds of educational exhibits, new genres of location-
based emeriaimment, and new forma of mieraciive media ar. In
partscular, the development team is currently collaborating with
several scihemce centers to develop a version of the project hased
o multi-species ecalogial interactions

Figmre 13 A participant carries a virtual rall up to an
iLand.



