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artificiality and synthetic "nonbeing” which grow out of the instabilities and
changes inherent in postindustrial society. The primacy of the manufactured
object has been dissolved into other states of encrgy (or microelements) rather
than into concrete matter: a “disappearance of the object” in favor of its artifj.
cial or virtual facsimile. The exhibition space, designed as a labyrinthian tour of %
“sites” or hanging islands, each with a separate theme, interpreted and defined
many of the major features of Postmodernity as a new moment in culture. ¢ i
offered a significant perspective on how the terms of our cultural conditions g
and their relation to historical and philosophical issues have brought about a
crisis of outlook in the late twenticth century. "A series of key themes wag
brought forth and reiterated: the primacy of the model over the real, and of the
conceived over the perceived. That we live in a world in which the relation
between reality and representation is inverted was made clear by ::-.:n;:mtl.\:ss'I :
examples. Much attention was paid to the copy, to simulation, and to the artifi-
ciality of our culture. In fact, “Les Immatériaux” suggested nothing so much as .
our common fate in living with abstractions.” For example, completely artificial
flavorings, fragrances, experiences are an inversion of former experience of “the
real thing” as part of new but artificial states. The exhibition’s dramatically lit
theatrical spaces, where suspended objects and images loomed out of the dark-
ness, demonstrated the already pervasive artificiality of our present existence—
for example, Site of Simulated Aroma, Site of All the Copies, Site of the Shadow of Shadows,
Site of the Indiscernables, Site of the Undiscoverable Surface.

Lyotard comments on this major change in the relations between the
Modern concept of mastery and production as opposed to the Postmodern:

Whereas mechanical servants hitherto rendered services which were essentially "physi-
cal, automatons generated by computer science and electronics can now carry out
mental operations. Various activities of the mind have consequently been mastered. .
But in so doing . . . the new technology forces this project to reflect on itself. [t_
shows that man's l!'lll'ld im its turn, is also part of the "matter” it intends to master: that

. matter can be organized in machines which, in comparison, may have the edge on
the mind. Between mind and matter the relation is no longer one between an intelli-
gent subject with a will of its own and an inert ohject, ™

The Postmodern self is distracted and atomized into multiple heteroge-
neous domains sheared away from conscious life.

The Computer as a Dynamic Inferactive Partner

Passibilities for change in the relationship between the viewer and the art work
has been affected by increasingly sophisticated interactive systems for control-
ling artworks which are capable of responding to viewers' commands. The
vicwer must choose between the options to receive a single message from the
many. Electronic nonsequential viewing has affected how art is produced and
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Figure 96.  Craig Hickman, Signal to Noise a4, 1988, Computer drawing. Signal lo
Medse is not a sequential book, designed to be read cover to cover, but rather one whose
structure i more like music, Tuning in signals makes for a kind of “cultural stew” of dif-
ferent mixoures of music, noises, whistles, and overlapping sound distortions join and
superimpose themselves. His interest in short wave radio led him to be fascinated in
the space hetween receiving a signal (or message) and its bleeding out of focus to mere
niise, The book explores three kinds of messages and plavs with the system used o
decode them. [Courtesy Craig Hickman ]

how it is accessed by the viewer. It calls for a new way of viewing based on
visual icons or touching devices and time blocks, Electronic media promotes
Perspectives on aesthetic experience as well as on artistic production because it
changes the experience of art-making and ultimately the nature of what is seen.

Creation is dependent on collaboration between the intelligent system
designed by the artist and the actions of the participant which trigger causal
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relationships. The computer then perceives and interprets incoming informas
tion from the viewer and responds intelligently. Another type of interactivity <
environmental—where the viewer’s presence is monitored and sets up a pat
of interference triggering different aspects of a computer programmed display
of lights or shapes which may appear on a large screen. '

Interactive viewing is completely different from linear activity. For

rience: Imagine TV as a web of image blocks from which we draw our ow
meanings while we choose our way through the day’s programming choices.
‘Hypertext,” first referred to by Theodore H. Nelson in the 19605 as “nonse
quential writing as a text that branches and allows choices to the reader” has com
to mean an informational medium where blocks of texts are linked electronically
However, Hypermedia extends the original concept of hypertext by encompassing ir
the work other forms of information such as visuals, sound, and animation.
new technologies are changing the nature of what is seen and what is read.
Interactive CD-ROM multimedia works typically link blocks of i
and electronic functions to each other or to other video segments mixed wit
still images, animations and sound. These can then be manipulated an
rearranged at the viewers command. A computer provides the possibility f
interaction by allowing for the branching out of visual or textual maten'a[;'
present choices to the viewer through a series of document blocks linked to di
ferent pathways. The computer creates interconnected webs of information.
is able to link various kind of image files and other types of documents, netwal
them and create paths and nodes to connect them. 5
The words “link,” "node,” “path,” “network,” used by Roland Barthes in b
1970 essay in 5/Z have become literalized in the actual functioning of the digit
medium iself, 1

In the ideal work, the networks are many and interact, without any one of them bein
able to surpass the rest . it has no beginning, it is reversible; we gain access to it b
several entrances, none of which can be authoritatively declared to be the main o ;I-'
the codes it mobilizes extend as far as the eye can reach, they are indeterminable .-
the systems of meaning can take over this absolutely plural text, but their number |

never closed, based as it is on the infinity of language.'’

Implications of Interactivity for the Artist

Interactive implies that the viewer has the power to be an active participant it
the unfolding of a work’s flow of events and influencing or modifying its fo
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An interactive multimedia work is one which allows some choice in moving
through combinations of text, sound and still or motion images. It is a flexible,
nonlinear interactive system or structure, one designed and coded with linking
capabilitics which allow the viewer to make choices in moving along different
paths through the work. It is a system-based approach to creating work which
has viewer participation as a primary aspect built into it.

Interactivity deeply entwines the functions of viewer and artist. In so
doing, the artists role changes, This convergence transforms what had been
two very different identities of artist and viewer. What interactive art now solic-
its from the viewer is not simply reception, but an independent construction of
meaning. In interactively participating, the viewer derives power nearly parallel
with that of the artist: to choose one's own path and discover one’s own insights
through the interactive work.

Artists, in designing a collaborative piece meant for interaction, place
themselves outside their traditional roles vis-4-vis the viewer. For the artist, this
can contribute to the loss of the sell and of the single voice in favor of a democ-
ratic, collaborative dialogue. The artist now becomes an agent who does not
create specific images, but instead, creates novel processes for generating new
images and experiences.

In a 1994 article “The Aesthetics and Practice of Designing Interface
Computer Events,"'? Stephen Wilson discusses the relationship of traditional
cultural forms to interactivity. There are some aspects of interactivity inherently
present in traditional cultural forms because they must be accessed through
close viewer attention. A book is the cultural form which allows for the ultimate
in rapid, easy access to all its pages, without the immediate presence of the
technology that reproduced it. VCRs have fast-forward and reverse capabilities
in accessing movies or other video materials. There is a level of emotional
engagement and internal viewer adjustments/identification which forms part of
most art forms including theater and music events. Most successful art is psy-
chologically interactive. Critics of interactive artworks claim there is too much
disruption in the viewers focus of concentration. lts defenders claim that the
richness and opportunity to explore more differentiated aspects of a discreet
work make it a potentially revolutionary form which will force change in how
we sce and understand,

However, interactive media have special qualities. They avoid the linear
sequencing of a film or novel. They allow instead a less linear choice system
structured into the work which is designed to function only through viewer
action, The viewer will only be able to understand the work's meaning or its
conceptual structure by exploring the many lavers and margins which form the
context of the piece. Information about parallel related texts or images can be
accessed in the data space of the work and brought onto the screen for review.

LIp to now, artworks have always been shaped by visual artists, poets,
writers, composers, chorcographers, who assumed the total responsibility,
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opportunity and challenge of creating their own discreet work without invasion
of the work from outside participation. They had to decide on content, format,
style, sequence, materials, medium. However, with interactivity, readers, view-
ers, listeners can pass through the boundaries of the work to enter it This puts
them in a position to gain direct access to an aspect of authoring and shaping
the final outcome of a work in a way that never before existed before the
advent of the computer. The viewer has a position of power in the work which
one never had before. The artist gives up total control in favor of a new kind of
viewer communication and experience, one which offers a less passive position
for the viewer, one which also celebrates the inherent creative capacities of all
individuals. Interactivity offers important new avenues to cognition to take
place, where works can begin to flow with the more psychological internal
associations of the individual viewer's make-up and identity in mind. ;

This fundamental change in the relationship between the artist, the art-
work, and the public creates new potential for change in the arts and for expan-
sion into new territory. Although, as we have seen, there has always been a con-
tinuing questioning and refusal of the boundaries of traditional forms in the
evolution of art, interactivity as a new aspect of representation is different from
the carliest attempts to include in their work some aspects of audience response
by the Dadaists, Constructivists, Fluxus, and Conceptual movements when they
invented new forms such as performance, free-form installation, and dive
kinds of theater events (sec Chapters 2, 3, 4, and 6). &

In order to understand how far we have come in relation to the profound
crisis in representation brought about by digitization, interactivity, and simula-
tion, it is important to review the brief history of how the computer ha
impacted the visual arts. Such a perspective can put into context the major issues
and technical developments that have led to this major break in the visual field,

An Interface for High Speed Visual Thinking

In his historic May 1969 Artforum article "Computer Sculpture: Six Levels of
Cybernetics,”'* sculptor Robert Mallary analyzed the benefits of the computer
as a tool for "high-speed visual thinking” in art-making. His prophetic under-
standings grew out of research into the possibilities for kinetic sculpture and
optics at the end of the sixties, although developments in computer scienc

were still in their infancy and few artists were able to gain access to computer
labs to experiment and innovate. He grouped computer functions into i
major categories: as a means of caleulation (tools), and as an optimum creative
interface between artist and machine (medium). In the first grouping, the com-
puter performs calculating chores to specify articulation of color and form, sort- |
ing out visual data on receding planes of objects in space. It adds randomness to
a structured idea to test variable solutions and new proposals where speed and i

precision lessen the need for tedious work, thus making possible a new level of |
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interactive decision making. The relationship between artist and computer can
be symbiotic—for each depends on the other, and both do together what nei-
ther could do alone. However, this relationship may not always be advanta-
geous and at every step, the artist may need to veto and monopolize the deci-
sion-making process, accepting, rejecting, and modifying while prodding and
coaching the machine in the right direction. Another aspect of calculation
functions can lie in the area of programming the computer to move in a set way
over a prescribed route according to a scenario of set commands that contain
guidelines and criteria designed by the artist for making tests and permutations
on an existing idea. Such research can be stored for future reference and further
decision making.

In the second context of artist-machine interaction, the computer
begins to make decisions and generate productions even the artist cannot
anticipate. At this level, all the contingencies have not been defined in
advance, In fact, the program itself manufactures contingencies and instabilities
and then proceeds to resolve unpredictable productions, not only out of ran-
dom interventions (which dislocate and violate the structured features of the
program) but out of the total character of the system itself, modifying and elab-
orating its own program. At this stage, there can be a redefinition of relation-
ship between artist and machine—where the computer is alternatively slave,
collaborator, or surrogate. The artist operates the machine, monitors it, or
leaves it to its own resources. “He is active and passive; creator and consumer;
participant and spectator; artist and critic.” The computer can check against
past performances of consensus criteria stored in its program file, for the
heuristic'* program embodies its artist’s preferences. At this optimum creative
level, the true synergistic potential of the artist-machine relationship can be
achieved.

A broad range of both European and North American sculptors interested
in kinetics were particularly drawn to the computer both as an influence and as
a tool. This group, which included Nicholas Schiffer, Nicholas Negroponte,
James Seawright, Aldo Tambellini, Takis, and Otto Piene, used the computer to
contral and move their constructions, Some artists sought collaboration with
scientists or engineers. In some cases the enthusiasm for "technoscience” made
too little distinction for art between artistic imagination, scientific innovation,
and technological experimentation,

Early Years of Computing Images

Since computers had been developed originally'® for solving scientific and engi-
neering problems, it is not surprising that their use for producing digital sound
and textual and visual images was initially limited only to those scientists who
had access to the cumbersome mainframe machines located in remote air-condi-
tioned settings in university research labs. Because music and texts represent
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coded information, it was possible to program these into computer language as
carly as 1955 Composers such as Lejaren Hiller, lannis Xenakis, and Herb
Brun, working out of university labs, used the computer as a compositional to
These carly experiments opened the way for later extensive development of
computer synthesizers as the popular musical instrument in use today, '

By 1965, computer rescarch into the simulation of visual phenomena b
reached an important level, particularly at the Bell Labs in Murray Hill, New |
sey, Here the pioneer work of Bela Julesz, A. Michacl Noll, Manfred Schroeder,
Ken Knowlten, Leon Harmon, Frank Sinden, and E. E. Zajec led them to under
stand the computers possibilities for visual representation and for art. That

digital images at Galerie Niedlich, Stuttgart, Germany. Rescarch in Cermany af
the Swuttgart Technische Universitit was conducted under the influence of the
philosopher Max Bense, who coined the terms "artificial art” and “generative
thetics,” terms which grew out of his interest in the mathematics of aesthetics.

digital version'® with pscudorandom numbers.

An Artists’ Tool Programmed by Artists

artists who had access to cquipment or were trained in the specialized progra

ming needed at that time to gain control over the machine for their work. How
ever, they saw the computer as a means of researching their visual ideas and
sought the collaboration of computer scientists and engineers as programmers.

Kien Knowlton, in his essay "Collaborations with Artists—A Progra
Reflections,” points to important differences in temperament and attitud
between artists and programmers as a major difficulty. He describes artists a
"perceptive, sensitive, impulsive, intuitive, alogical,” and often unable to sa
“why" they do things;, whereas, programmers are “logical, inhibited, cautious
restrained, defensive, methodical ritualists” with layers of logical defenses whicl
helps them to arrive at “why.” Although these antitypes are abviously stereotyp
ical, they illustrate the difficulty of finding in one person all the qualities whick
created that hybrid breed—an artist-programmer.

By the carly seventies, a new generation of artists began to emerge who
able to retain their intuition and sensitivity while exercising a logical, metho
approach to work. For example, artist Manfred Mohr (sclf-taught in computer sei-
ence) and Duane Palvka (with degrees in both fine arts and mathematics) began
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program their own software as a result of frustration with existing programs and
systems which did not serve their creative needs. “Hybrid" artists have since made
important contributions to the field of visual simulation. Some have custom-
designed paint systems and video interfaces for interactive graphics as well as
working with robotics in sculpture. Following development of powerful new
microprocessing chips, their work was simplified by the advent of microcomputer
wirnkey systems which freed them at last from large mainframe support.

By the midseventies, important advances in technology opened possibili-
ties for the computer to become a truly personal tool for artists. The invention
of the microprocessor and more powerful miniaturized transistor chips, (inte-
grated circuits), changed the size, price, and accessibility of computers dramati-
cally. Commercial applications in design, television advertising, and special image-
processing effects in film and photography became an overnight billion dollar
industry, providing the impetus for incredibly powerful image-generating systems.

The need for intimate collaboration between scientists and engineers with
artists was no longer so essential, for custom “paint system software” and “image

Figure 97.  James Seawright, Houseplants, 1983, Mic rocemputer-controlled kinetic sculprure,

YHxs"[ Heuseplants is an interactive computer-controlled sculpture that can respond ta
changes in environmental light levels or follow prepragrammed patterns of movement, The

plants’ wpen to reveal their LED studded “leaves,” and the fligr disks on the domed plant click open
and shut creating a whirring sound Scawright has been producing interactive works since the early
wventies. (Courtesy Jame Swrght, Photo. Ralpl Cabriver)
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Figure 98.  Manfred Mohr, P-139/4, 1973. Plotter drawing (ink on paper), 24" x 247, Mohr's
intense and imaginative investigations of the cube and its spatial relations have for many years been

carried out through programming the computer and printing the results of his work using a plotter
on paper or canvas. | here is a rigorous, philosophic, assthetic, and mathematical structure to which
all of his work refers in its countless transformations and variations. In this carly minimalist work, the
process is revealed as Mohr uses the set of twelve straight lines required 1o create a cube in two
dimensions. The cube’s repertoire of twelve lines are assigned numerical values in order to unleash a
compelling scheme of line arrangements, suggesting a form of movement and harmony. Mohr is a
hybrid artist, at ease with both programming and visual innovation. (Ceurtesy Manfred Mobr]

synthesizers” began to appear on the market. Programmed and developed by
"hybrids” such as John Dunn (Easel, or Lumena Paint software), Dan Sandin
(Z-Crass, a digital image-processor), and Woody Vasulka (Digital Image Articus
lator), out of their own imperatives as artists, new interface software for the
computer provides easy access to two-dimensional and lhrcc-dimcn-;ianai
image processing in combination with animation and video. As a result, artists
may now come to the computer with their visual arts training intact, without
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Figure 99,  Mark Wilson, NACL 17(C), 1986. Plotter drawing, acrylic on canvas, 447 x 84,
Like Mohr, Wilson programs bis own images and has experimented with different surfaces such as
paper and canvas, and with materials, ink, and paint as part of the ocutput aspects of his work. Plot-
ters are capable of executing intricate detail in multiple colors. Pens can be easily changed in the
apparatus. (Courtesy Mark Wilson )

the need to learn programming (in the same way that using a modern camera
does not require full knowledge of optics). Learning to use a contemporary
turnkey system with contemporary software is now comparable to a semester's
course in lithography, However, programming is essential to any pioncering of
new use of equipment. This need has continued to lead many artists, especially
those interested in interactive applications, to collaborate with engincers or sci-
entists or to study computer sciences for themselves.

Computer Exhibitions Launched in the Spirit of Modernism

The use of computers for art grew out of existing formalist art practices, espe-
cially with regard to Minimalist; Neoconstructivist; and Conceptual tendencies.
Hﬂwcver, use of the computer for art touched a deep nerve in an artworld fear-
tul of the use of a mechanical device like the computer for the making of art. As
we have seen (Chapter 3), Hultén commented in his catalog essay for the
"Machine” show, “since the computer is not capable of initiating concepts, it
cannot be truly creative, it has no access to imagination, intuition and emotion.”
In the catalog of the 1968 London ICA exhibition "Cybernetic Serendipity,” the
tirst devoted entirely to computer applications for poetry, sound, sculpture, and
graphics, curator Jasia Reichardt commented:

Seen with all the prejudices of tradition and time, one cannot deny that the computer
demanstrates a radical extension in art media and techniques. The paossibilitics inher-
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ent in the computer as a creative tool will do little to change those idioms of art which
rely primarily on the dialogue between the artist, his ideas, and the canvas. They will
however, increase the scope of art and contribute to its diversity . _ . this dizzying dig-
play of technology presented a paradisical vision of the capacity of the machine, and
to this day it remains one of the central projections of a technological utopia based on
the notien of modernization. Uinderlving it was the premise of “technoscience” ag
a prosthetic, or aid to universal mastery; the cybernetic revolution appeared to a
plish man's aim of material transformation, of shaping the world in the image of him-
self, Cybernetic Serendipity was launched in the name of modernity, an ideal thay
since the time of Descartes, has focused on the will and creative powers of the
subject.

trolled movement such as those by Thomas Shannon, Jean Dupuy, and Hilary
Harris. A witty attempt to humanize the computer was Edward Kienholzs
motorized The Friendly Gray Compater, ;

In the catalog essay for the 1970 exhibition "Software: Information Technal-
ogy; lts Meaning for Art” at the Jewish Museum in 1970, Jack Burnham used the
body-machine-controlled-by-the-mind metaphor when he quipped: “our bodies
are hardware, our behavior software.” Curated by Kynaston McShine, the “Info :-'
mation” exhibition at the Museum of Modern Art demonstrated the concept
systems analysis and its implications for art, “Information” explored groups of
works of interacting structures and channels as a functionally interrelated

artists who explored use of computer concepts in their works. This was one of the
first exhibitions to espouse the reductive, Minimalist principles of Conceptual art
where the idea is the total work (no object is produced). Information as art.

As we have seen, the hostile response of the critics to the costly 1971 “Art
and Technology” exhibition at the Los Angeles County Museum was a backlash
against technological “corporate art” as it was termed. The Vietnam War an
aftermath of instability signaled a rupture with Modernist philosophical id
and optimism about the future. ]

In the short thirty-year history of computer use in the visual arts, the first

Many of these were interested in kinetic and interactive aspects of the com=
puter, In the next decade, the continuing work of many pioncer artists probed
at the edge of the computer’s potential, participated in developing new software
tools, and made vital contributions in laying the foundation for future achieve-
ments. In the early seventies the computer was still cumbersome, outrageously
costly, and with limited access for artists. It was still better used as an analytic



Art in the Age of Digital Simulation 173

tnol for formal Modernist conceptual works rather than as an active partner. As
a result, it became stigmatized as a medium for art production and receded into
the background without its potential for the arts being fully realized in the
anrush of developments which now took place,

simulation: Quest for a New Realism—Reality Is Just a Test

The effort to simulate an artificial reality that is convincingly real is being
approached seriously, with missionary zeal, as a major goal by high level com-
puter scientists who are now analyzing a way to make persuasive simulations of
irees, clouds, water, reflections, transparencics, textures, shadowing. They hope
o coax the perfect cloud, mountain, or shining goblet with reflections and
shadows from the computer. Charles Csuri, head of Ohio State University's
computer graphics group keeps a reproduction of The Origin of Language by Réné
Magritte on his office wall. The image is of a huge rock suspended above a
shimmering sca, surmounted by a soft cloud of the same size. "[t reminds me of
what we cannot yet do realistically—water, clouds, rock, . . . fire, smoke. These
are the major problems in computer graphics now. Natural phenomena, things
that change shape over time, and things that are soft."!”

F'[;'Ltrre 100,  Orto Plene and Paul Earls, Miloaukee Aremone, 1978, Mixed-media sky work. The figure

depicts an inflatable fying sculprure by Ote Piene with outdoor laser projections by Paul Earls on steam
emissions by Joan Brigham, Computer-controlled laser drawings have been used 1o produce a sky opera

learus, (Cowrtesy Chito Piene and Paul Earls)
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The problems that artists have always faced in creating illusion—so
problems of rendering light, form, texture, and perspective, has now fully entere
the computer realm through mathematical calculation. However, reality is vasth
more complex than it seems. Scientists are devoting more attention than eve
befare to solving problems of vision and optics, color perception, perspective; they
try to interpret textures such as softness and hardness. Artificial intclligel
research is also investigating speech simulation and the workings of the mind.

IBM's Watson Research Center, scientists have generated pe
computer imitations of landscapes and clouds. More than just pretty pi
these scenes are proof that the branch of mathematics they work with, ¢
fractal geometry,'® accurately describes the real world. They can create program
using rcal data that simulate the growth of what seem like real clouds,
in this way, obtain a better understanding for example of how real clouds d
in fact grow. -

MNobody's quite got it yet. In every image there’s something that's a little off: the vas

streets that are too clean. They're all missing detail, the richness and irregularity th
our eyes and brains crave. And the world of computer graphics is mostly static an
rather lonely—a viewer may swoop over a seascape or whirl around bottles on a table
but no waves lap at the shore and no people sit at the table. Its all a matter of the rig
instructions. Computers, of course, can't do a thing without instructions, But |t's h

to think up a routine of steps that automatically and randomly puts cracks in sidewa
or mimics the action of wind. "

A wvariety of simulation techniques called texture mapping, ray tra
three-dimensional modeling, and figure animation interpolation, have g
out of this high-level research which puts mathematics at the service o
quest for the "new realism.”

late a three-dimensional shaded model. Once all the physical measure
information about the object has been fed into the computer’s data bank, th
simulated object then materializes on the screen. It can then be rotated, €
made to zoom in and out of space in perspective, with a choice of where tf
light source originates. According to instructions, the computer will calcula
the range of highlights and shadings which define an object (depending on i
choice of light source), add appropriate shadows, and animate it in full color.

At Lucasfilm, the computer graphics team has perfected the technig
called procedural modeling, in which the computer is given the general charac
teristics of a class of objects and then makes many such objects, each unigue
For example, the computer “grew” the flowering plants from a program thal
"knows” how a plant grows, Grass is simulated by providing the computer with
information about range for the height and angle of the blade of grass and let



Figure 101.  Christa Sommerer and Laurent Mignon-
weau A-Volve, 1994, Mulumedia Installation, (D & B). In

the inferactive envircnment of A-Velve viewers drawing
an a manitor screen with a sensor pencil can create 300
forms or organisms which immediately become “alive”

and will seem to mave in a water-filled poal nearby
Kear the hand in the
the creatures will change their form and behavior,

Comrtesy hrista Sommerer and Lovrent Migmonnean )

ting trr the slightest movement of

fi

Figure 102,

Edmond Couchot [ Sow o the Four Winde, 1990, Couchot is Fascinated by the interactive
:|.-\.I-_'||~|'Ir'2\ af the digital image which can be invaded, and is thus completely unstable, mohbile, changeable
M a poetic vein, he speaks of the life-time of such an image as only a breath, one which sows the frag-
Ments broken from its surface 1o be bome elsewhere possibly raking on a different form. [n this work, a
dandelion head moves under the influence of a "virual” breeze on.wreen, When the spectator breathes on
the sereen, clumps of seeds detach and softly fall until there is nathing beft to dislodge. A new flower even-
ally appears and the interactive game, always slightly different, can begin again (Cowrtesy Edmond Conchot)

175
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ting it draw different blades; fire is produced by telling the computer the basig
characteristics of a flame and letting it do the work. “Reality is just a test, like
controls in an experiment. If you can make a convincing computer picture of a.
silk scarf falling on a wooden table, then you can make a convincing picture of
a wooden scarf falling on a silk table."® '

The computer can sort through all the instructions and models :
describe the scene: its tone, color, optical laws—factoring in all the instructic
checking and sorting out what each piece the mosaic of pixels should rep it
The more powerful the computer, the more image information the computer can
process at greater speed. The more complexity and resolution demanded of the
computer to create more lifelike simulations with reflections, highlights, and the
like, with sound and movement the more memory the computer needs to -1r
late the information, and the more time it will take to render it.

Computer Animation

Films and videos are now being designed for insertions of animated figures witl
live photographed ones in the most complex interactions of reality and fiction
vet attempted. In Hard Woman, the Mick Jagger music videotape by Digital Pro
ductions, the aggressive line-drawn animated figure seems to be in total contre
of the real-life action. At Lucasfilm in California, a powerful computer graphic
machine called Pixar has been designed to capture the essential character of rez
forms and textures through the programming of digital instructions designed te
simulate the diminishing size of tree branches as the trunk rises from '_
ground. The Lucasfilm team has even been able to recreate the blur of motie
that is caused by a wave striking the shore or two billiard balls colliding. Var
ous computer programs which build in a randomness factor have been deve
oped to make images seem more lifelike. j

Apart from generating specific images, the computer can calculate i
between frame of movement between separate drawings. This is the “interpol:
tion" technique used by animators, where the computer is issued cummandéé
compose as many slightly different intermediate images as required in the met;
morphosis of 2 movement from one stage to the next. Thus, the animator’s tas
in movement simulation and color transformations is enormously facilitated b?
the computer. |

Computer-animated films have been produced by artists since 1961
remarkable carly example is Cannes Festival prize-winner “Faim” (Hunge
made by Peter Foldes at the National Film Board of Canada in 1974, Foldes
only generated by computer the film's intermediary motion frames, but
interpolation techniques to make transitions between two different theme
images of the starved “have-nots” transposed against the greed of the “haves.”

Computer-assisted animated cffects now dominate commercial advertisi g
and have been used extensively for special effects in films such as Terminator Tiwa,
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Jurassic Park, and Toy Story. Artists’ use of animation “paint” effects and drawing
interpolation methods, combined with special effects generators, are a growing
phenomenon now that software support animation packages are widely avail-
able. Expressive three-dimensional modeling of the human face and of the fig-
ure in motion requires still more powerful computers with compression software
to manipulate the immense quantity of digital information involved.

At New York University’s Media Research Lab, software has been devel-
oped for an artificial intelligence environment called IMPROV. lts narrative
mechanisms include real-time personality and behavior attributes which create
interactive, live, impovisational animation where the characters decide to
respond to the actions of the viewer based on their mood and personality. Their
reactions are generated in real-time as 3-D color animation,

Computer-simulated graphic images or animated passages can be encoded
as a video signal and inserted into a work as part of its totality. Entire video pas-
sages can be digitized and edited from the AVID software, reformulated, manip-
ulated and again rcformatted as a video signal. This provides for an unprece-
dented expansion of pictorial variety and texture. In the future, the computer
may play a greater role than the camera in film making. Although they will have
the look of photographic reality, most backgrounds and locales in Hollywood
films may eventually be computer generated. The actors may be clectronically
keved-in, using computer/video techniques. By the early nineties, computer ani-
mation to perfect human or animal imagery produced the first examples of
three-dimensional actor-simulated, feature-length animation. Amongst many
athers, were: "Whao Killed Roger Rabbit”; "Forrest Gump”; and “Terminator.”

New Potential for the Fine Arts Creates a Quickening of Interest

Although use of the computer by artists in the last twenty-five years has until
recently brought the same rebuff by critics as early reactions to photography in
the nineteenth century, the wide dispersal and greater access to greatly
improved equipment for a far broader group of artists and to much more
‘friendly” technology has created important new conditions. More and more
artists are gaining access to flexible and challenging ultrapowerful computer
hardware and software at lower cost, and a new acsthetic is emerging as a
broader range of artists come to the instrument with visual arts training rather
than from computer science.

The computer allows for rapid visualization of complex spatial concepts at
a different level of conceptual decision making, as well as for ease in quickly
cycling through color harmonies when making decisions about color composi-
tion. Pluralistically, applications for the computer open out important new
avenues to art-making beyond rigid categories, Interactive environments enter
an expanded rcalm where a different set of abstract relationships can be
brought into play.



178 Artin the Age of Digital Simulalion

Figure 103,  Harold Cohen, Brookfyr Museus Installation, 1983, Drawing, India ink on paper, 227
* 30", The drawing turtle is an "adjunct” artist guided by a computer program designed by the
artist, Harold Cohen, and used to generate drawings that investigate the cognitive principles that

underlie visual representation. Called AARCMN, the knowledge-based program addresses funda-
mental questions—what do artists need to know concretely abaur the world in order to construct
plausible representational ehiects? What kind of cognitive activity is involved in the making and
reading of these? [ Courtery Robert A Headel, Phato: Linda Winters)

Harold Cohen, an internationally known British artist, has been involved
with computers since his 1968 visit to the University of California, where he
now teaches. Cohen thinks of the computer as an "interface for the creation of

his work—a collaborator, and an assistant in the drawing phase' Cohens
g P

drawing program is what he terms a formal distillation of the rules and habits a
human artist follows during the process of drawing. The computer sifts through
these programmed rules and drives an artist-built drawing machine (called a
“turtle”) by steering it with separate commands,

Cohen applies artificial intelligence techniques to the process of image

making. He instructs the turtle to be interested in such issues as spatial distribu-

tion, figure-ground relationships, and figure integrity (avoiding the drawing of
one figure over another); and to be aware of “insideness” and “outsideness.”

Cohen has defined the rules for image making, but because the rules combine
and interact in a complex, dyvnamic way, the results are satisfyingly unpre-
dictable. If both wheels of a twrtle move at the same speed, the mechanism
will go in a straight line; different ratios make it move in arcs. The changing
location of the turtles path is defined for the computer by sonar devices
installed at two corners of the paper. The complex works contain closed and

i e i A

f
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open figures, embracing abstract asymmetric forms which resemble natural
shapes like fish, stones, and clouds. In 1983, the Tate Gallery in London and
the Brooklyn Museum in New York both featured Cohen'’s mural-sized com-
puter drawings.

A growing tide of international exhibitions in galleries and museums
demonstrate the quickening of interest in the use of computers for art.** Many
countries including, for example, England, Canada, Germany, Spain, ltaly,
Japan, and Mexico, have either originated exhibitions of computer-assisted art
or have hosted traveling exhibitions such as the Siggraph Art Show.*?

Lip to now, the major museums have tended to acquire works which
incorporate computer influence as part of their photography, video, and sculp-
wre collections—works such as Jon Kessler's kinetic sculptures, Bill Viola's
viden installations, and Jenny Holzer's computer-controlled electronic message
hoards. These tend not to isolate the computer aspect of the art but, rather, to
integrate and enhance its overall conception.

Use of the computer raises particularly thorny problems for some artists
who fear they may lose control to a machine which has a powerful agenda of its
own. It is invasive—replacing publishing mechanisms, photography and text
processing to such an extent that it is becoming a standard studio tool for some
functions (much as the camera eventually did), raising questions about what
aspect of it can be used for their work, although most do not yet contemplate
its use as a medium in its own right.

Art speaks according to certain rules (or against them). It is part of how
we rewrite the present. How do we evaluate artists' work in terms of art? Peri-
ods of major technological change transform art and disrupt the criteria used
for evaluating it. Technologically based art is a form of representation which
explores different aspects of the real world in all its complexity and tends to be
an art that raises questions.

The Computer as a Tool for Integrating Media

Lse of the computer linked to other outputs such as video integrates elements
in a new way. It leads to multimedia productions, where the computer program
operates the entire program (for example, the audiovisual, computer-controlled
projection installation works of Toni Dove, Dorit Cypis, and Carolee Schnee-
man, which include live performance, film, slide projections, and music).

The subject matter of Gretchen Bender's computer controlled video works
15 the media itself. Seeing television as a giant machine spewing out symbols,
signs, referents, and image materials, which have often been reprocessed and
again subjected to reprocessing, she confronts in her work the uncontrollable
torrent of information with which we are flooded. She asks how an image, once
absorbed into the undifferentiated flux of TV, can also have meaning by being
brought into a system of control imposed by the artist and then by the viewer
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Figure 104.  Gretchen Bender, Total Recall, 1987, Electronic theater, 24 monitors, 3 film screens, 8

video channels. Totl Recall is meant as a eritique of the optical overload in the media culnere of today
Emploving sophisticated editing effects to manipulate a powerful array of logos and images appropriated
from TV, Bender inquires into culmral desires and the rechnigues and seduction of media representation,
and she investigates the networks of information-communication transfer Bender uses the computer to
control the video multiple-monitor performance film and synchronized installed effects. In this ambi-
tious work, she hombards the viewer with high-speed images. (Conrtesy Gretchen Bonder)
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Figure 105.  Greichen Bender, Diagram of Moniter Arrangements for Total Recall

in a process of critical awareness. In effect she removes the image in order to
examine it. Another system of control she makes use of and examines is the
technological reduction of all image components, so they are addressable by a
computer and video system. Images that can be created, edited, controlled and
manipulated digitally, and reproduced for dissemination on a flat digital plane,
where all aspects of it are undifferentiated, create a very different kind of frag-
mentation from that of a Rauschenberg collage in which images have been
placed together compaositionally according to form, color, and line. Her work
often takes on the form of a multichannel video-wall, sometimes with accompa-
nying film loops as in Total Recall. Part of her strategy in commenting on our
social and perceptual experience of watching television is to intensify this
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experience of watching, to create an ambiance of “overload” to force the viewer
to extreme experiences of fragmented, multiplied versions of watching. Her
quickly exploding collages full of swirling logos and frantic speeded-up move-
ment, take advantage of digital systems to address any single part of any image

The Message Is the Medium: A Public Art

lenny Holzer makes use of computer technology to animate her aphorisms on
anger, fear, violence, war, gender, religion, and politics. Invited by the Public

Figure 106.  Jahn Cage, Furaperss | and [T, 1988 Multimedia opera with electronics, lahn Cage com-

bines elements of chance, randomness, information, and a fusion of genres in his Europers first performed in
Frankfurt in 1987, A combination of opera fragments (no longer protected by copyright), music scorcs
phowscopied at randam), singing types (chosen at random from the 19 styles), arhitrary stage backdrops
chosen from a range of available phetographs), and sets moved in random time form the main scene, while
1 computer program, compiled by chance operations, comtrols the computer-assisted lighting process, gen
erating 3,500 scparate cues. Having combined this wealth of disparate elements inta a giant collage, Cage
proceeds to add elements of his own, including amusing viweal jokes and puns interwoven with twelve
alernate plats, thus creating a beguiling and entertaining pastiche of culral productions of the pastas a
gaming collage for the present, [Cowrley Susemerfare, Intermational Performing Arts Festival at SUNY Purchase]
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Fiﬁllﬂ": 107. Keith Piper, Tagging tbe Other, 1992, Computer processed video and electronic composite
images shown on four manitars, In the conditions of today's cconomic remapping of the globe, and as

internal borders between nation states in Europe are dismantled, new kinds of boundaries of European-
ness are emerging to keep out “the other” Central to his piece is the framing and fixing of the black
European, through a technological gaze that seeks 1o delineate "the other” in a discourse of exclusion.
[Courtesy, Keith Piper and The International Center for Phatagraply]

Art Fund to create a work for their computerized sign project “Messages to the
Public" above Times Square in Mew York City, she used the Spectacolor Board.
It changed the direction of her art. The possibility of producing text art fitted
perfectly with the capacity of her computer-based medium. Her conceptually
based work consisting of tersely written texts attached to iconic images endow
cliché “truisms" with a strong and wry twist. Her work refers to and updates the
immateriality and social commentary of the Conceptual Movement. What Urde
Will Save Us Now that Sex Won't has its moving image and text information equal-
ized and written in raw color sign lights. Her work is intended as a way of com-
municating with the public: “l try to make my art about what | am concerned
with, which often tends to be survival. . . . My work has been designed to be
stumbled across in the course of a persons daily life. 1 think it has the most
impact when someone is just walking along, not thinking about anything in
particular, and then finds these unusual statements either on a poster or a 5iH“-d
Her work argues that art is an accessible language. If it is placed in a public
environment by electronic means, the impact can be profound.

Following her first use of the computerized Spectacolor Board, Holzer
began to use electronic message boards as a major medium of her own as her art
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work. Her programs for LED machines have various levels of complexity but
have been seen around the world from Paris, to Documenta, to the Venice Bien-
nale and back, on huge message boards and on mobile boards mounted on
trucks. In the same spirit as her electronic signs installation is her intention to
buy fifteen second blocks of commercial time on TV to feature her texts—
which she will adapt for TV. People buy her LED signs and objects but her art
is not confined to museums and galleries: it is out in the streets. Holzer resists
the traditional notions of art as a rare and precious object. Her works are
unsigned. They question power. Her words and voices make room for thoughts
and feclings that people generally keep to themselves and that art has generally
excluded.

Figure 108, Christopher Janney, Tone Zome, 1983, Perfarmance, commissioned by the Institute of

Lontemporary Art, Boston. lanney's experiments with movement, sound, and electronic media has led w

nicractive collaborative projects that rely on the collective efforts of dancers, musicians, designers, and

technic ians for their realization. Tene Zone translates the I'h.:ll.l.:.-"ﬁ. movements and inner |ll.||-.-:"\ into sound

The musical score is thus produced by the movement patterns of the dancers. Tome Zonre uses a synthe-
sizer, an electronic sensing device, a video camera, and three dancers. The equipment is rigged o cap-
Wire any move from the dancers, The synthesizer booms out sounds thae reflect the speed and location
of cach movemnent. For example, a quick leg jab may create a sharp bleep or a slow rwisting arm move-
ment may produce a low braying sound The choreography, composed by Tom Krusinski, is playlul and
open-ended, the perfece complement to Janneys electronic intentions. Tn Heartbeats, a solo designed for
dancer Sara Rudner, a monitor is fastened to her chest so that the electrical impulses of her beating heart
are carried on the sound system, creating the rhythm for the piece, like a percussion instrument
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F‘igur\: 109, Jenny Holzer, F'.ramhjr_]’rnm What | Want, 1986, Electronic billboard, Spectacolor hill- i
loard aver Times Square, Mew York, Influenced by her experience in creating messages for the Specta-

colar board, Holzer went on to use electronic signboards as a personal medium for her truiems. Holzers
waork spraks to many viewers because it uses the commonplace 1o voice the subconscious, [Spensared by
the Public Art Fund. Courtesy Barbara Gladstone Gallery, Nep York)

T i T, R

Les Levine has always used media tools for his work. He was one of the
earliest artists to become fully identified with the use of video and the com- ':
puter. Both a public and a private artist, Levine produces video projects and
paintings, and installations that arc regularly exhibited in major galleries and
museums, However, a large part of his work is also devoted to reaching a much
broader audience through his billboard projects which are sited within in the
flow of urban public life. Levine consciously decided to use mass advertising
techniques in his work in order to get attention for his messages. Like Warhol,
he maintains that “"Advertising style is the most effective means of cc—mmunica—:_
tion of our time because it is specifically designed to capture public attention.” =
In the confusion and complexity of city streets, the eye is bombarded with
thousands of messages and details. Levine’s picces work at many levels so that
an investigation of his questions would demand a response which keeps on res-
onating in the mind—similar in character to the power of an advertising mes-
sage which cleverly hooks itself, by its own form of power, to the consciousness
of a distracted public, which does not want to be bothered, but is nonetheless a
participant in the circuit of desire which is part of the way we inhabit the pre-
sent. (See also Public Art, Chapters 3 and 7).
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The Artist as Publisher

A form which also enjoys a wider audience is that of the book. The book form
allows an artist to explore ideas and concepts as sequenced images, a "gallery of
ideas,” a record which lasts far longer than an exhibition and, one which may
have a wider audience. Prior to the arrival of desktop publishing, artists experi-
mented with the photocopier for book production. In the same tradition,
today's book artists self-publish text/image works with the computer. The kind
of planning and decision making about the work puts it in the category of con-
ceptually driven idea art which originally drew strength from Conceptualism
and the Fluxus movement in the sixties.

Sometimes conceived as multiples, in order to reach a larger audience,
they have appropriated mass media production modes while rejecting the seam-
less corporate aesthetic of conventional high-volume publishing, Artists books
are independently produced artistic statements in book form. They are a small
but important site for the aesthetic investigation of image, text, and concept.
Fmerging from the context of painting, sculpture, music and dance, artists’
hooks explore new forms related to the conceptual premises of the arts. The
acsthetic issues book artists explore are specific to the book: linearity, timing,
sequence, image and text relations, narrative tension, image frequency, page
design, structures and materials, openings, turnings, margins, and gutters. At
their best, artist books have the essential complexity, density of ideas, and inti-
macy of any art form,

The computer has replaced the photographic darkroom in the production
of baoks for it can produce the half-tone film output required by offset print-
ing. It allows for unlimited image and text manipulation in the same space and
for rapid preproduction that some think represents a democratic ideal in pub-
lishing. It transforms what was once an industrial process—requiring services of
a typesetter, a graphic artist, a printer, a designer, and an editor—into a largely
private one where the author becomes the producer.™

In his essay, “The Author as Producer,” Benjamin pointed out that, with the
accessibility and growth of reproduction technologics, everyman can now
become a writer, not only through letters to the editor in the daily press, but also,
now, through publishing opportunities made possible by advances in [electronic]
technology. “For as literature gains in breadth what it loses in depth, so the dis-
tinction between author and public which the bourgeois press maintains by artifi-
cial means, is beginning to disappear.” The new electronic publishing technologics
open communications possibilities to artists which were never available before,

Laser copicrs now provide the capability of printing on-the-spot, “on
demand,” entire books from a compact optical disk or from a microfiche the
size of a playing card. Justification for this trend comes from savings in tradi-
tional printing, inventorying, and monitoring for reorders. Backlist and out-of-
print books can be digitized and printed on demand. Many publishers are con-
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Figure 110,  Peter Campus, binder. digital photograph, 1995, Peter Campus was one of the first
artists to appropnate tools of mass media in the late sixties and early seventies in his use of video and
nstallation. Since 1988, he has become interested in using digital photography o alter and “reconfigure
the relationship of painting and photography to namre " His newest collagelike constructions engage the
viewer in a dialogue between disparate elements which have been digitally manipulated in color and
scale to create warks that are concurrently attractive and repulsive. As a result they seem to pulse with a
level of emotional intensity. [Courtesy Paula Cooper Gallery, Inc.)

sidering the release of materials in the form of compact optical disks which can
store hundreds of megabytes of information. Users could then print out informa-
tion as needed. Electronic storage systems are of special importance to libraries
already munning out of floor space. Such systems are about to revolutionize not
only the printing industry, but the dissemination and use of information, (See
Chapter 6 for issues of print culture and of the future library on the Intemet)

Transformations of the Book Form Dissolve Boundaries Between Media

Both electronic and print versions of a work often coexist in various ways. A
printed book is functionally interactive. It seems natural to simply pack a disc
into a printed bookwork as further outcropping to its ideas—as is "Swallows,” a
floppy disc inserted into the back of The Case for the Burial of Ancestors by Paul Zel-
evansky. Hypermedia on a disc may hold webs of texts which interactively con-
nect to visual materials, with sound. Sometimes, a work originally produced as
electronic communication (such as a video disc which holds moving images as
well as sound and text), is reduced to a print format.
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The electronic book today appears in several forms—not only as a CD-
ROM, but also on-line, located on the Internet, cons away from the traditional
material-bound, costly processes of hand-printing and binding. CD-ROM has
become a mass medium for the publication of interactive works now that CD-
ROM players, are built into desk-top computers. More and more artists are
attracted to this medium because of its potential for harnessing in the same format,
text, sound, and both still and moving images. With CD-ROM, the disc becomes
“the gallery” and its accompanying text/brochure/book becomes the “catalog.”

Pioneers of Interactivity

The whole process of creating interactive works is a pioneering experience of
completely new territory where there are as yet, no traditions, no grammars, no
guidelines. “1 used to feel that interactive multimedia would build on existing

Figure 111.  Esther Parada, & Thousand Centuries, (detail) 1992, Digitally generated color inkjet print
33" % 52" Interested in representations of Morth Amenican cultural attinudes in the late nineteenth and
early twenty centuries, Parada has constructed a collage of computer manipulated imagery and layered
text. A Thoeusand Centuries is part of a larger series entitled 2-3-4-I) Digital Revisions of Time and Space was part
of a residency projoct entitled Society amd Perception. New Imaging Technologies. In this work, she juxtaposes
the kind of cultural foregrounding the “Columbus Story” has enjoyed in Morth America with its culiural
spin-offs in the way other Latin American countries see themselves in relation to the context of their

Furnpmn or North American discovery, exploration, and economic development. Parada sees this as "a
double-harrelled imperialism of representation.” (Courtesy Esther Parada)
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syntax,” comments artist/producer George Roach. "Tm now beginning to
believe that there's a whole new syntax needed by this medium that will be fun-
damentally different than television and film. Even the best of us are so shack-
led by our training. It's very hard to throw off all the vestiges of those previous
forms. It will take a whole new generation that grows up inside of this medium
to really find out what it’s all about."**

Originally, interactive media grew out of developments in electronic com-
puter games in the 1970s and 1980s. Because of the popularity of "games." the
early technology became so developed that many artists decided to use the
game concept of branched-out situations to involve the audience in a different
kind of imaginative experience. Jane Veeder, Nancy Burson, and Ed Tannen-
baum created different genres of interactive pieces. '

About Face is an early example of an artist-designed interactive project. It
was designed by Nancy Burson and prepared by the Rueben H. Fleet Science
Center. About Face is also an example of how many interactive works originated
in science museumns, like San Francisco’s, rather than in fine arts institutions.
The projects are designed so that visitors will become engaged in the exhibi-
tion, by losing themselves in an interaction with a variety of experiences related
to the range of "information” communicated by the human face. For example,
when does a visual pattern become recognized as a face? (or, is it easier to mask
an expression of anger or one of surprise?). The viewer can choose from among
many sites where their faces are scanned and digitized and then manipulated
according to the software programmed by the artist. The exhibition draws on
findings in the fields of anthropology and psychology. About Face deals wit 3
questions of identity and desire by allowing, for example, playful manipulation
of programs which allows people to create their own computer self-portraits by
inserting on their own face a nose, eye, forehead, and so on, from famous pro-
totypes. A
Earlier work by Nancy Burson,?® a series of “Warhead” portraits, combin-
ing the faces of the leaders of countries possessing nuclear weapons, statistically
weighted by the number of warheads at each leader’s disposal. She scans indi-
vidual portraits for her composites into a computcr by means of a televi
camera, encoding their images as digital information. Each of the scanned-in
images are interactively adjusted as to size and format and then they are stackee
and "averaged,” stretched and warped. '

Lyn Hershman is one of the first artists to have taken interactive laser
disk?” technology beyond commercial exploitation. Her project Lorna was pro=
duced by the Electronic Arts Archive, Texas Tech. It represents an importa it
beginning artistic involvement with a potentially powerful interactive medium.
Hershman is attracted to the interactive disk medium because its branching-0 s
possibilities provide for a more intense way of dealing with reality, and because:
of her desire to actively involve her audience by empowering them to self-

oty

direct the video screen. Lorna, her heroine, suffers from agoraphobia (fear of
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open spaces) and hides in her apartment, relating to the world only through
ohiects that make her neurosis worse: the television and the phone. Viewers can
use various channels to explore Lorna's options by accessing her possessions.
When touched on the screen, these open out individually to comment on many
issues—IFrom women's rights to the threat of nuclear war.

Crahame Weinbren's and Roberta Friedman's complex interactive video
disk project The Erl King, based on Schubert's sang of the same title (Der Erlkonig),
also exploits laser disk technology to shape a contemporary way of telling a
story with images. It is a multidimensional narrative in which the viewer manip-
ulates and reconstructs its images by touching the monitor’s screen. In Sonata, a
more recent work, Weinbren creates even more subtle relationships in his non-
lincar narrative, Weinbren wants to explore multiple points of view in work
with a more response-type interface to create a subtle effect on viewers that
seems more like a psychological flash-back than a scparate response. In Erl King,

I'iﬂ“ﬂ: 112 Lyrnn Hershman, A Room of Ome’s Chon, 1993, 18% 20 24% 2 36", Interactive installation
mintare video monitor and video projection in mimiatunzed room. Continuing her feminist discourse

abaut voyeurism in a Baom af Owes Chow by forcing the viewer to see her work through a periscope peep-
|:f'|¢:. Hershman adds the elements of how one responds 1o being looked at The viewer's eye movements
femselves arc digitized and inserted into a small television set within the tiny specially constructed bed
foom scene. The eyve movements sends signals 1o a computer which causes the videodise 1o access signifi
“ant segments for viewing on the roam's TV, Thus, the viewer/voveur becomes a “virtual™ pant of the scene
Il";"“x viewed . Depending on whether one tumns the periscape towards the bed, the pile of clothes, the
wlephone the chair, or a monitor, ane of the three screens on the back wall is origgered. For example

b 'L“'I:_.t at the bed reveals unpleasant scenes of the woman <haking bars that ressemble a sexual prison



Figure 113.  Lynn Hershman, A J e (detail) 1993, [Cow

Figure 114, Craha inbren s ractive installation
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Figure 115.  Grahame Weinbren. Sorata (detail) 1993 Interactive installation. In a deliberate investi-

gation of the possibilities for a new kind of interactive cinema, Weinbren aspires to lay its foundations in a
noment-by-moment collaboration berween viewer and filmmaker. In Somata, he juxtaposes a Tolstoy story
of jealousy and mistrust leading to the murder of the wife with the Biblical theme of ludith and the cne my
gencral Halofernes, The general is decapitated by the heroine Judith who thereby saves her people from a
calamitous invasion, A primary aim of this multivalent narrative is 1o examine extremes of emation. Wein-

bren structures the stories so they can be easily accessed by the viewer by pointing at the screen at any
time. For example, the Tolstoy narmative segment is set on hoard a train as the protagonist, pardoned for
the death of his wife, recounts his story, The viewer can interrupt the narrative flow at amy time to visit
visually the actual visual scenes being described verbally and then loop back wo the main story. The viewer
navigates arcund the narratives using a uninque interface system where up, down, left, right all represent
different wemporal directions. Right and left move us forward and backward in time, down renders expan
sions of the present; and up, introduction of material cutside time, Weinbren has found wavs also to clab-
orate on these inputs. [Cowrtesy of Grabam Weirbren and The Intermational Center for Phatography |

the viewer had actually to touch the screen of the monitor to activate changes.
In Sonata, he positioned the infrared sensor beams several inches in front of the
monitor screen so that the viewer needs only to move the hand, as though
directing, to make changes. In general, his work stays closer than most to the
concept of cinematic expression and provides a sense of the psychological
workings of the mind—creating a fluidity of movement and montage that is
decply satisfying. The system he uses provides at high resolution thirty frames
per second—much faster than image compression software can provide so far
In Sonata, Weinbren used two storics—Tolstoy’s The Kreutzer Sonata juxtaposed
with the biblical story of Judith and Haolofernes. He also placed in the same
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Figure 116.  Jon
Kessler, Marcello 5000,
19494, Mixed media .
wirth audiotape, lights,© &
and motors, A pair of j

refrigerator-sized com-
paters exchange fiery
insazles in a lover's tiff,
with sound taken from
the saunderack of
Fellinis Dolce Vitr. The
WwWOman compiiter turms
and departs along 2
short track shouting
“Let me live™—but later
retunns to once again
engage the argument,

[ Courtesy Jom Kessler and
Lishring, Augustine, and
Hodes Crallery)

databank, the text of Tolstoy's family diaries. At yet a further intertextual level
of relationships, he inserts dreamlike images that are condensations of his feel-
ings. While the vicwer is free to move quickly and easily through the piece,
Weinbren exerts control of the interactivity in one or two places where the
viewer is not allowed to pass on at the high point of the intense climactic sceng,
such as when Tolstoy's character murders his wife.

Other artists interested in creating interactive alternatives to film are John
Sanborn and Peter Adair. In Smart Mowey, which is designed to teach teenagefs
about money and credit, Adair uses a film narrative interspersed with a learning
game procedure, where students make decisions about spending and saving
issucs in their lives. Although he designed it to be played only once, Adair has
noticed the students play it again and again—first as a practical help, then as
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fantasy. John Sanborn uses a choice mode as interface for a demonstration film
he designed for a movie theater audience, who can use jovsticks as a kind of
voting” device.

Creating an Interactive Aesthetic

The central issue in creating a non-linear media work is how the artist viewer rela-
tionship is altered and played out in the work. Some artist producers wish to retain
a narrative format to sustain the emotional tension associated with film. Such
artists are interested in issues of character and story development, Other artists
want to create open spaces in the work where viewers can play and fantasize.
Driven by market forces, and extremely rapid technical evolution, interac.
tive technology has entered the mainstream of mass audience entertainment,
advertising and publishing. Much basic territory has already been explored.

Figure 117. Ceorge Legrady, Equivalmt 11, 1993, Interactive installation with computer monitor and

kevhaard. Interested in exploring the threshold between cognitive perception and culwral interpreta-
ton, Legrady asks vicwers in Equivalesi 11 to consider the process by which we normally “read” images,
lespecially familiar photo representarional ones) and the submerged social and historical structures of the
cultural ¢ onditioning in which they exist. A computer program produces cloudlike images whose tones
ame controlled by rvped-in text by the viewer. When key words stored in the data base are matched with
thise of the viewer disruptions to the image-making process ensue. Later, the computer reveals previ-
fusly entered words which match those in the current field. He asks questions about the relatonship
betwern ordered information {signal) and random information (noise), When a “noisy” image cannot be
terpreted according to conventional experience, it becomes dependem on other sources for under
standing it. (Courtesy George Legrady amd the Inteoational Cenler for Phatagraply |
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Figure 118.  Maoko Tosa, Talking to Meuro Baby, 1994, Created in collaboration with Fujitsu Laborato-

ries, An interactive performance system with voice input response and neural network software, With

Newro-Baby, we have the "birth” of a virtual creature with computer generated baby face and sound effects
made possible by neurally based computer architectures, It represents an interactive performance system
capable of recognizing and responding to inflections of the human voice which can trigger changes in
facial expression of Nesre Baby's "Emotional Space.” Newro Baby's logic patterns are modeled after those of
humans, making it possible to simulate a wide range of personality rraits and reactions to various expen-
ences. Tosa comments: "l created a new creature that can live and meaningfully communicate with many
modern urban people like ourselves who are overwhelmed, if not tortured by the relentless flow of infor-
mation, and whose prace of mind can only be found in momentary human pleasures. Newro Baby was
born 1o offer such pleasures . . . It is a truly loveable and playful imp and entertainer.”

Many artists are already rejecting as too lincar and simplistic options which
provide the viewer with only one choice. Branching programs have a greater
array of choice options; the viewer must actively search to find gateways to the
next experience such as in the CD-ROMs Myst and Laurie Anderson's Puppet
Motel. This type of choice is more challenging, intuitive, and allows for more
associative connections to occur. Two further interaction interface types allow
the viewer either to add texts or images, to the work or to establish new aspects
of the pragram's capability in the form of new links to other sites or by import-
ing new materials to the site

As of today, a large group of pioneering artists are already involved in cre-
ating an interactive acsthetic and set of standards for clarity and functionality of
the user interface. Their work in exploring the new media involves types of pat-
terns of interaction.?® Examples are: circular interaction; time sequenced inter-
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action; and the way individual events influence other events and permits access.
Other questions are: what navigational actions and user control input points
need to be present for the content of the work to be expressed; what form do
the system responses take which could lead to further viewer action; what
screen design and type of movement and sound will be used. In providing
guidelines for multimedia work, Apple Macintosh advises several major funda-
mental operating guiding principles for a successful outcome. First, the user
must be made to feel in control of the piece. Second, fundamental concrete
metaphors must be established which are then supported by all the visual
cHects and sound elements. Third, users must be able to loop through the work
and must always be able easily to find a way out.

Those artists who choose to design interactive multimedia systems and
effective interfaces for viewers (users) of their work face even more daunting
tasks than those of historically analogous interdisciplinary artists in video, film,
installation, performance. Aside from creating the mise-en-scéne and the context
and metaphoric associations of the work, its movement, sound, and acting, they
must also give primary consideration to viewer interaction. This means abandon-
ing the traditional approach to create meaning through controlled linear strue-
tures, So far there are no defined criteria and no canon for this expanded media,
although there are technological restraints. Its raison d'étre is to break open old
boundaries and to experiment with new artistic possibilitics for art and commu-
nication. Mindful of the Bauhaus motto: “form follows function,” function and
aesthetic are closely allied in forging from hypermedia a new cultural form.
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{7y Surprised: A special event which occars
whaen 8 boud voloe pel comes in.

An example of event mapping

Figure 119,
@ Mavko Tosa, Talking 5
ta Meure Baby, (detail) |
The five-step desigring process of 2 Neuso-fiaby 1994, (Courtriy
Moaka Tasa)

Crafting work where there are pathways, nodes, links, networks, and con-
necting loops between visual, sonic, textual, and graphic elements calls for enor-
mous skill. Multifaceted procedures and coding require collaboration, a difficult
task in a culture which promates heightened individualism. Interactive multimedia
brings us into the type of collaboration that makes a film, a theater piece, or an '.j
opera production a reality. The collaboration can be onc where the director/pro-
ducer is in charge of others; or it can be a more open-ended one where there is
equal input and joint decision making by all of the players. The latter, more
democratic model is full of difficulties, but on the whole, produces the most inno-
vative work. As the culture changes, increased collaboration will be necessary.

In the future, technological advances will include alternative inputs to the
keyboard or the mouse. Video and computer games are not the only models.
Virtual Reality (VR) hardware now exists for head and hand motion; for the use
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Figure 120,  Greg Garvey, The Automatic Conflession Mackine (ACM), 1993
Wood, plexiglass, fluorescent neon light, interactive computer program. Put
€ by the commercialization of religion {(pay for vour sins through offer-
ings with a credit card), Garvey came up with the concept of creating a

computing program threugh which one can make a confession o God

through the auspices of a computer. He wants his work to represent a warn
Ing against the incxorable intrusion of commercialism which may redefine
*pritual needs as yer another commaodity 1o be researched, marketed, and
Packaged. The kneeling penitent uses a kevpad to enter any venal or mortal
s or sing against the wn commandments. At the end of the program he or
e roceives a print-out of the balance of required penance. The sinner is
then required o make a digital lcap of faith and surrender to the belicf in
the power of “Silicon Absolution.” [Caurtesy Greg Ganvey)
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Figure 121.  Simon Penny, Big Father, 1993, Interactive robotic instal-

lation. This work is meant as a commentary on new global system of dig
ital communication and how it has become a colonial-type phenomenan
in the sense that millions of sensor and effector nodes far gathenng
information are hooked into its system and thus become a sense organ of
it, Operating on a vast range of scales, from the galactic 1o ground-based
ohservatories and lecal surveillance and medical systems, this database
can seem to invade and control our lives—not like Orrwells “Big
Brother"—but more ominoushy as “Big Father” The viewer cotenng the
imeractive installation is confronted with five stations that individually
breathe and sense the visitor's presence, MgRering the transmission of
audic and video material, [ Conrtesy Simon Pamy )
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of body characteristics such as touch, motion, eye focus, geswre/speech, and
brainwaves. These possibilities as vet have been little tapped by artists. Access
to robotics and artificial intelligence labs is still problematic. New ways of com-
pressing and representing complex information and the procedural tools needed
for users/audience to navigate are being developed rapidly, particularly in rela-
tion to the Internet and the World Wide Web. (Chapter 5ix)

Like most technological advances, interactive media offers hope for new
forms of communication and for a new epistemology. However, cultural critics
sce that multimedia will also become a force for seducing and manipulating the
public mind. (The public is already exposed to the fantasy of choice as the
bedrock of market-place rhetoric even though choices are limited to ones
between products or to events in video games. This kind of “choice” leads to a
false sense of empowerment.) Already interactive multimedia hype has turned
off many potential users. A danger is that the new forms could function as TV
has. Viewers without critical consciousness or information are lulled into com-
placency. Unaware, they miss many of the information source options available
to them,

FiRUr{ 122, Tamas Waliczky, The Garden: 213t Century Amateur Film, 1993, By combining 16 mm color
film fontage about his daughter with 3-D) models of a garden, Waliczky has created a poetic animation

bout childhood. The work entailed an arduous frame-by-frame process of releasing the figure from its

hac kground and then positioning the perspective coordinates in the computer model so that the back
eraund environment jibed with the childs movements, Because he wanted to make perceptible the atmas-
phere of a real garden he also entered coordinates for air movement, for changing light, and for wind

h owing. In a garden everything is in motion The final recording is on videodisk. (Courtey Tamas Walicziey)
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Figure 123,  Christine Tamblyn, She Loves [t, She Loves It Not: Women amd Technolagy, 1993 This CD-
RO explores the historical exclusion of women from the technological realm while it also attempts tq;I
construct a revisionist history where women can play a major role in cyberspace. The {potentially) ha ' 3
long work involves a breaking down of boundaries between body and machine and berween issiies of ant
and theory. The viewer clicks on the author/artists face or mouth to receive navigational advice thra
aut the work. Viewers choices of sites include Chaick-time movie clips, animated texts, and specific

informarion about a particular topic. [Courlesy Christine Tamhyn)

The new interactive media require a better educated, well-info
demanding public, and artists who are ready to deal with extended audien
beyond traditional settings. Artists must have far greater knowledge and gras|
of the content that they are presenting—its history, mythologies, and psyches
logical effects—as well as greater creativity in making decisions as to its for
and its presentation. Creating a CD-ROM, for example, is similar to organizi
a film production in its use of theatrical lighting, script-writing, work with
actors, music and story board. Because CD-ROM is not linear, (although it ma!
be narrative), it cannot evoke the suspension of disbelief that is the goal of most
films. When we are comfortable with the form of representation whether it is
film or painting, we accept the conventions of that form and enter into its arend
of illusion. However, when therc is constant interruption through acts
choice, there is a rupture of concentration and a need to leave the narrative
space being inhabited.
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parameters of Artist Control: The Viewer Interface

The most common multimedia interactive works are designed for presentation
on computer screens, although some take the route of immersive virtual reality
environments because they feel computer screens confine their access to create
new experiences with materials and spatial relationships. However, similar
_-_’:-]'ﬁh[L'FI‘IS confront both types of interactive producers. For example, the inter-
face with the viewer: How does communication take place to indicate how
interaction should occur? How can the viewer be motivated to interact and to
want to continue? What most interactive producers have found is that the inter-
action itself must be intuitive, meaningful, simple, attractive, familiar feeling,
and noticeably responsive to the user.

Maost artists are interested in providing as much freedom of exploration as
possible while still taking control of shaping the experience cohesively. Those
who have been struggling the longest with the media speak of the need for a
rich lode of source material as content for the construction of the work.

FiHLlrI: 124. Pattie Maes, Alive, An .-‘lrl.-_l"u,n.rf f_J_Irr 1994, Virtual immersive environment, The goal of Alive

15 to present a virtwal immersive environment in which a real participant can interact in nameral and believ-
able ways with autonomous semi-intelligent artificial agents whose behavior appears to be equally natural
and belicvable. Mormally, navigation through a virmeal space requires the wearing of gloves, goggles, ora
helmet—ecumbersome equipment tethered to a compurter workstation. However, in Alie, a single CCD
Camera obtains color images of a person which are then composited into a 3.0 graphical world where
313 lacation and the position of various body parts are contained. This composite world is then projected
onto a large video wall which gives off the feeling and effect of a “magic mirmor” [Ceurtey Pattie Maes )
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Challenged by the relationship between interaction and creativity, Peggy '
Weil in a children's CD-ROM Silly/Neisy House created for Voyager, a major
CD-ROM publisher, encourages exploration. Weil motivates creativity and
curiosity by leaving “holes to fill” and providing as many possibilities as possible
for manipulating images and concepts. She feels that “learning is not a game, it’s 4
a quest.” Her work, although complex, is amusing and easy to use.

The dominant commercial mode of production for CD-ROMS is gener-
ally a “choice” system utilizing standard branching structures activated by a lim-
ited menu of predetermined options (like those used for electronic ATM bank-
ing operations). Other examples are as a CD-ROM book where the "read A
“chooses” between different roles for the characters or as in an encyclopedia
with regard to which aspect of information they wish to retrieve. Alternatives
to this mode are most often explored by artists who are trying to invent new
forms. Pluralistically, applications for the computer open out to important new
avenues to art-making beyond rigid categories. :

In Media Band, a CD-ROM music work, the users can control the parame
ters of both the music and the video. Scott Rundgren has created an interactive
music work in which viewer/listeners make changes in parts of the music,

Most artists attracted to work with virtual reality?® as a medium want to cres
1mag:natwe mteractwe environments where they can cuntr:::I all the cbjcm 0

movements through the use of pmsthettc devices such as data gloves, hea
mounted displays and body suits which encase the body in fiber-optic cablir
Fully immersed in a completely controlled artificial environment, the visua
aural, and tactile capabilities of the body become totally absorbed in followin
three-dimensional representations which are continuously modelled
tracked through computer monitoring of the body's every movement. Pa
pants experience environments which seem to be located in three dimension:

a relocation of what can be seen and experienced to the realm of a syn
private world severed from other potential observers. Jeffrey Shaw, artist-direcs
tor of the Center for Media in Karlsruhe, Germany, describes it '

“Now with the mechanisms of the new digital technologics, the artwork can become
itself a simulation of reality, an immaterial ‘cyberspace’ which we can literally
Here the viewer is no longer consumer in a mausoleum of objects, rather hefshe 5
traveler and discoverer in a latent space of audie visual information. In this temporal
dimension the interactive artwork is cach time re-structured and re-created by the
activity of the viewers."
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Figure 125.  Perry Hoberman, Bar Code Hotel, 1994 Interactive environment. Bar Code Hotel partici-

pants receive 3.0 glasses belore positioning themselves behind long tables plastered with the familiar
black and white bar codes which are such an unpleasant face of contemporary life. By running a light pen
over one of them, viewers find that the ugly black and white bars can be energized digitally 1o release
the most wondrous colorful shapes which are shown as large wall projections. Some of the bar codes
release every which way the word “jump” ar flee” and with those, the viewer can send the fantastic
ohjrcts—a rolling spiral; a lighthulb surrounded by pulsating globes; a strange porcupine sphere. Other
commands include anes which make the whole room grow smaller or larger, turn 360 degrees or change
colar completely, The Bar Code turns out ta be the means for inhabiting an exotic virtual world, [Courtesy
Perry Hoberman

A small band of artists* in Europe and North America are challenging the
potential of virtual reality by exploring it as an imaginary space. Some project
their "virtual images” in space; some employ head-gear connected to scnsing
devices which control the flow and placement of images within the space.
There are no guidelines for these new kinds of work—no vocabulary, no blue-
prints, because the medium, not in existence until very recently, has been
approached by relatively few artists to create new works. [t is a wide-open
medium without boundaries, There is little, critical writing about its use.

Brenda Laurel, Perry Hoberman, and Tony Dove were all invited in the
period 1993-1994 to create works produced through a one-of-a-kind artist-cen-
tered high-tech program at the Banff Center for the Arts supported by the
Canadian government, where costly, complex equipment exists with an unusu-
ally knowledgeable staff necessary to build and operate it. The works are exper-
imental, like upper echelon scientific research, because of the specialized envi-
ronment, and are not likely to be widely seen in the near future. The artists
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Figure 126.  Perry Hoberman, Bar Code Hotel, 1994 Interactive environment.

were invited to produce their works in a structure that became lab-like in its
devotion to finding solutions to problems presented by the artists.

Artist Brenda Laurel is drawn to VR because she believes that adults,
unlike children need a certain anonymity or ability to change hats to mask out
reality in order to play. They need enhanced props and tend to like the elec
tronic “smart costumes” they must wear in order to explore the interesting dra-
matic potential of the immersive narrative environments she creates. She
believes in a mixture of freedom and constraint in her work. She calls VR cos-
tumes “prosthesis for the imagination.” Laurel observes that “the relationship
between human and machine has ceased to be purely technical and has entered
the ancient realm of theater."*!

On entering the exhibition space of Laurel's “"Placeholder,” participants
find themselves in an environment featuring two ten foot circles surrounded by
river rocks. On donning the headmount display, participants first experience
darkness and then find themselves located inside a “virtual” cave where crea-
tures—a spider, a crow, a snake, and a fish—talk, and seem to entice the visitor
toward their locations as petroglyphs on the cave wall. On approaching each,
the participants “become” the creature, assuming its physical features, and expe-
rience spatialized distortion of their own voice through the HMD speakers. A
character called "The Coddess” offers advice, although her voice, unlike the
other sounds, is not spatialized.
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To ereate the work, Laurel collaborated with Rachel Strickland. They shot
video footage near Banff National Park of a natural cave, a waterfall, a sulphur
hot spring, and a fantastic rock formation. They digitized their images, added
high quality spatialized sound, and created simplified character animation of
the creatures.

Although sophisticated VR simulation technology was developed by the
military during the Cold War, it was directed solely at the concept of a seden-
tary operator following the movement of a vehicle through a 3-D virtal world.
Myron Kreuger, one of the artists who pioneered VR, comments that it is artists
who have pushed farther in the imaginary uses of the medium.

The sense that virtual reality was of fundamental importance came from artists who com-
municated it immediately to the public through their work. In addition, many aspects of
virtual reality including full-body participation, the idea of a shared telecommunication
space, multi-sensory feedback, third-person participation, unencumbered approaches and
the data glove all came from the arts, not from the technical community **

In Perry Hoberman's Bar Code Hotel viewers see objects within real space jux-
taposed against 3-1) representations of virtual objects projected in a virtual space.
The virtual ones can be controlled interactively by the participants acting from

Figul: 127. Virtwal Rf.rrlll)' (Hooes, ca. 1994,

Figure 128. Virtual Reality Headsef, ca. 1994,
These wired virtual reality sensor accoutrements
contain the sersors which make visible to the viewer
changes riggered by the body’s movements within a
specifically wired environment. [Courfesy NASA]
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Figure 129.  Toni Dove, The Coroners Dream from Archaeolegy of a Mother Tongue, produced in collabora-

tion with Michael Mackenzie, 1993 A virtual reality installation with interactive computer graphics,
laserdisk video, and slides. Developed at the Banff Center for the Arts, Canada, this piece is an interac-
tive narrative comprised of three navigable cnvironments. The Coroners Diream is the first section—a
dream sequence in which the audience andor interactive users are in the point of view of the dreamer.
Segments of spoken text and sound are amached to sections of the architecture and are miggered by
touching animated figures that follow narrative paths

their position in the real space. Hoberman believes that there should be a “one-
to-one predictable relationship between a user's action and a system’s response. It
should work like a light switch. . . . With interactivity, it's better to have nothing
to say than to try to say something. It's better for meaning to come out of the
interaction rather than controlling the experience.”™* This model is favored by
many contemporary artists over older ones based on choice modes or interactive
narratives, Hoberman feels that the best scenario for interaction is not a model
that interrupts the action by offering choice and interactive storics, but rather
one that initiates action in a program structure which is totally responsive.

When interactive technology is combined with three-dimensional virtual
reality modeling, the viewer can be projected and immersed into the narrative
space itself, far from the confines of the computer or film screen—more like an
environmental theater. Experimenting with collaborator Michael McKenzie at
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Banffs Art and Virtual Environments program, multimedia artist Toni Dove®
created Archaeology of a Mother Tomgue in 1994, which involved a theater-sized
rear-projection screen with interactive computer graphics, video and 3D scrims
for animated slide projections. In an article published in Leonardo she writes
about her cxperience as an artist in creating an interactive Virtual Reality
Immersion environment,

| approached the concept of interactivity with some resistance, wondering why |
should replace intellectual challenge with multiple choice . . . | saw it as more of an
extension of the passive television metaphor than an engagement with options that
have substantial ramifications. What | discovered was a world of possibilities that | fecl
| have barely begun to explore

What she finally decided on was a system for producing a potentially vast num-
ber of nonlincar unpredictable responses based on her interest in the alternative
concepts of immersion. Contrary to film, the experience offers a variety of
entry points, a different, fuller sense of real-time passing, particularly when it is
decided on by the viewer. For her, the potential of an immersive interactive
cnvironment was to create a work that is more fluid than lincar, a multilayered
structure which accessed text, both the written and the spoken, with visual ele-
ments and responsive sound. She describes the immersion experience as “a
movie sprung free from the screen . . | In film, time passes with a cut. VR is con-
tinuous space.” In virtual reality it is possible to have multiple streams of differ-
cnt media bombard the viewer in a "field of constantly changing experience.”

One of her first decisions focused on choosing the best interface for pre-
senting the work. It meant examining various response mechanisms such as
whether to use a VR headset with liquid crystal display or data gloves. (Other
tracking devices can also be added to the body through a headset fastened by
cords to the control unit.) Because the forty-minute piece was too long to be
seen comfortably in a VR headset, and because she was more interested in pro-
viding a more dimensional experience than that allowed by the headset, she
decided on using the data glove as a more open type of interface. Once wearing
the glove, the viewer was allowed to touch, move forward, or backward and
was allowed to make choices. Guided by the glove's graphic icon, and by a Pol-
heus tracking device, contained within a toy camera, which allowed observa-
tion within graphic space, the viewer became the “driver.”

The driver—a combination performer and camera operator who navigates through the
adventure for the audience. This mode of presentation had powerful theatrical aspects,
but curtailed the experiential possibilities for one person in a virtual space because of
the constraints of entertaining an audicnce. [t also kept the audience somewhat out-
side the interactive experience. For me, the most compelling aspect of this environ-
ment is the sensc of being immersed in a narmative space *
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Working from the premises of a fractured fictional narrative, she takes

reverberates spatially with both local outposts and those attached to special
locations within the piece. ]

Dove hopes to further the possibilities for integrating organic sound in
her work such as breathing, or other body sounds as a way of suggesting
sensuality of a human or animal connection to that of a machine. She feels t
using response interfaces based on touch rather than choice ones as a means
navigation could tap into different emotional responses.

Interactive Installation Environments

Other forms of interactivity extend beyond the computer monitor to include a
room-sized venue as an interactive installation space. Here, various mechani
of interactivity can be considered, depending on the artists work. These co
include sensing devices such as those for sound, movement, and temperature
those which focus on communications sensibilities, such as speech, touch,
ture. Questions most frequently asked by artists contemplating usce of inte
tive media concern the loss of their usual control over a discrete work. How
much contral will the viewer have in directing the flow of the piece? How
much can be altered or changed in the work? Will its intentions beco
diluted? At what point does it seem less interesting to artists if there is
much loss to the work's original intent or meaning? What kinds of new p
gramming will evolve? Will they be able to develop modes of interaction which
will offer more complexity and flexibility? p

Lovers Leap by Miroslaw Rogala is an interactive installation environment
in which shifts in the viewer's movements control a continuously cvolving per-

are capable of being turned completely inside out, first showing a digitized fish=
eve view taken with a conventional camera, skewed as the viewer move
through the piece (wearing a movement-sensitive helmet) to become
transposed digitally reformulated view from a 360 degree turnabout like a
being turned inside out, only digitally. The images, projected at each end
of a large room with high aquality projectors, are impressive in scale and
beauty. b

Reflecting the intense desire of many artists to represent a reconn:ctiﬂﬁ
between the organic human with the electronic digital sphere, Paul Sermon
interrogates the gendering of electronic spaces in his video telepresence perfor-
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mance Telematic Dreaming, (also produced at ZKM). The transmissions between
rwo locations were via video monitors which allowed for communication
between the viewer and a real-time interactive image of the artist. The image of
the artist would stroke the viewer sitting or lying on a bed and the viewer could
respond by also stroking. The work evokes a nostalgic re-enactment of sixties
Tove-ins," as experienced in the erotophobic nineties. Anxieties about AIDS
make virtual sex the ultimate experience.

Access

In order to gain access to high-level equipment capable of modeling high-reso-
lution animations of virtual models, artists must gain entrée to specialized cen-
ters through fellowships, grants, artist residencics such as at the Banff Center
for the Arts in Canada; the American Film Institute’s Advanced Technology Pro-
gram in Los Angeles; the Center for Art and Media in Karlsruhe, Germany; and
the Arizona State University Institute for the Arts. In Germany, Austria, and
France, particularly where there has been a long tradition of support for the

Figure 130,  Miroslaw Rogala, Lovers Leap. 1995. A design environment produced in collaboration with

Ludger Hovestade, In Regalas interactive installation, a collision takes place between emotion and tech
nology. A in a leap of trust and faith, Rogala explores the totally untried frontiers of representation, He
questions the very parameters of perspective by turning its space 360 degrees in upon itsell 1||mugh dIR1'
tal means. The installation consists of two synchronized screens displaying opposite perspecrival views
with four layers, each with a different set of photographic information, When the viewer enters the space
he or she is aware that their movements are changing what is seen, If the viewer keeps moving through
the enviranment, a serics of abrupt shifts is created—rthe same relationships from a dramatic new perspec-
tve—which leap over the loverviewer. Once the viewerlover stands still or exhausts the relationship,
there will be a sudden thrust into a new landscape—a vista thar is out of the viewers conmol



210 Artin the Age of Digital Simulation

Frame Pl with 2 sl siod Srosor i soiecss

walle. ipe R o cal

DO o danooo

.-,ﬁ.“m_ - R
Py - B o R
OGO 000000

L - 4 o

i i = = 5‘_; {0 < o T - -
— ; 3 (1f ooopoooo
all '. iRkl oGO0 OODO
o i E‘-' TR T = B = - B -

sFrar - E¥S oo o000 000
i)':' -\-'\-_- [ 04 o o = R R e )
e 13 e SO O0COT0D000
bery | P el T e
e :'. R R

g e T e

el rines

OVERS LEAP 1965 & It tive Iimiallation v Mol Hogals

Sojmate Misls Fre View Porepeciag by Foad Chuasl st
1210 s vt by Lisdpow Dlsvasiute

Figure 131.  Miroslaw Rogala, Lovers Leap. 19935, Floor Plan with two simulated projection screens.

arts, financing of such centers has reached a significant level. One of the most
advanced is the prevmusly mentioned Center for Aﬁ and Media in Karlsruhe, a

artists to design and pmduu: works with the help of programmers, Its plan
an Art and Technology Museum includes a design school modeled on the con-
cept of the Bauhaus—a meeting ground for art, technology, and industry. The
museum houses an art and technology collection but acts primarily as a site for
exhibiting new work, which tends to be a mixture of virtual reality, modeling,
animation, and interactive installation. It publishes “artintact,” a magazine ab u_'
art and technology as a CID-ROM, and acts as an important meeting and pro-_
duction ground for artists from around the world (Chapter 7). :
Recent advances in new computer chip development point to Funhm'
miniaturization of equipment, adding to its lightness, its low cost, and its more
sophisticated possibilities for integration with other electronic media. However,
"state-of-the-art" pictures arc created with the newest, most advanced large sys-
tems. Of all the electronic media we have been discussing, the computer most
strongly represents the split between this “have” power group and the “have
not” artists, This distinction raises a question which has long plagued artists
using clectronic media—whether the acsthetic cutting edge need be tied to
high-tech innavation. Without a store of ideas and strength of conviction, the
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artist can become subservient to technology and its high costs. Crucial to the
independence of committed, technologically based artists is access to costly
production and postproduction media technology. This is a major political and
economic issue for those who need to innovate and thus take risks as they
rethink existing artistic forms and invent new ones. Control and direction of
the creative process is the artist’s essential task. Artists will need resources as
they seek to find forms "appropriate to the energy of our time.”



