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The technological look

The first two words that come to mind to describe the theme of the
Book for the Electronic Arts are ‘transformation’ and ‘technology’, whereas the book is about art. With paintings it is not unusual to
speak admiringly of the artist’s technique. However, when an artist
exhibits only the technology and the audience has to operate machines to
call the art into existence the concept of ‘technology’ suddenly becomes
an issue. Why would a technological installation be art? This
technological art is not about beautifully designed devices; it is the technological functioning of the machinery itself that moves us esthetically.
You literally see only technology – until you overcome your diffidence
and you step in, join in, play along: then another realm of experience
opens up to you. But even there the technological aspect of this art is not
disguised: in electronic art you are always aware that it is technology that
gives you the experience, just like you know it is you who makes art out
of technology. Art historically speaking, this takes a little getting used to.
No one will deny that in the 20th century technology has improved
the world beyond repair. The landscape has been rearranged to accommodate highways, city districts and national parks. Our daily life is
electrically lighted and rearranged around washing machines, televisions,
personal computers and cars. Our bodies have been invaded by surgery
and drugs. All living creatures have been reduced to an idiosyncratic
genetic code that determines their physical shape as well as a good part
of their social behavior. Nothing needs to be accepted as a natural given
anymore, as everything can be adapted and surpassed. Nature itself has
been placed under technological guardianship, either as nature reserve or
tourist attraction. Wonder and concern about all these technological
transformations of the world we inherited have always been short-lived.
The power of technology is this: while it is highly visible and openly
turns the world upside-down, it disappears from sight as soon as users
have learned to manage their machines. Or as soon as the machines have
changed their users in such a way that they can handle the new technology. People can adapt to anything, or in other words: people change in
order to remain the same. True, this book is about technology, but there
is a hard and a soft side to technology, a compliant and a resistant side, a
comfortable and an awkward side, an ergonomical and a social side. One
can no longer speak of technology without mentioning beliefs. Technology is as much a mentality as it is machinery.
Every technology creates its own social and mental ‘environment’,
in which it is seen as a normal thing. This reassuring normality numbs the
awkward realization of how much the users have let themselves be
transformed by the technology. According to Marshall McLuhan, art is
one of the few means humanity possesses to understand the kind of blow
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dealt to the human psyche when our sensory capabilities are enhanced by
technological media. Art creates a ‘counter-environment’ that puts technological normality in disorder, enabling you as it were to look at it from
a distance or to foresee what it will do: only then can you ask yourself if
this is really how you want to be or become.
The other way around, new technologies question the normality of
art created in older media. A book about electronic art should not just
investigate the technological view and turn it insideout but should also
reinterpret, rearrange and broaden the traditional concept of art. As soon
as you know a thing to be art, no matter which technology was used, you
can use it as a means to grasp the blows to the human psyche we have
already had to deal with and the blows that still lie ahead. Not just to
avoid falling victim to technologies we no longer can do without, but
also to be able to enjoy those technologies without becoming
twisted. Nowadays it is no longer obvious what art is; it is produced
with all kinds of materials and all sorts of processes and can be found
anywhere, not just in museums and homes but in the streets and on
noitcudortno the World Wide Web as well.

I

Transformation by frustration

The Book for the Electronic Arts is about an approach rather
than about a social movement or a trend in art, about a sphere of interest
rather than about a trade you can learn, about a cloud rather than about
a box. As the computer becomes more widely accepted in all art forms and
disciplines these will tend to blend together more and more. The
traditional distinctions between music, dance, animation, film, video,
architecture and robotics have all but vanished already. Similar mergings
can be seen at what were once rigid borderlines like those between nature
and technology, body and machine, history and database, matter and
information, proximity and distance, location and thought, planning and
accident.
As soon as technological thinking touches a phenomenon in
practice and in theory, this phenomenon will start to transform until it
fits within a model that can be applied to many fields – the architect
learns from the biologist, the biologist learns from the informatician, the
artist learns from the scientist. Ironically, the rule here is that misunderstandings are the vehicle for the cultural transfer: other people will
do something with your expertise you never intended it to do. Electronic
art is the art of misconception; misconceptions that put every normality
in disorder and make it turn against itself, with happy and illuminating
results.
Since the end of the 1940s cyberneticists and their successors –
cognitive psychologists, artificial intelligence researchers, system
theorists, game theorists – have attempted to connect everything with
everything else by a few simple principles. Natural phenomena showed
patterns that were similar to those of pure mathematics, statistics,
electrotechnology, information theory, neurophysiology, sociology,
anthropology, psychology, opinion polls, the use of prostheses, architecture, music, et cetera. That these attempts have as yet not resulted in
a unified field theory of all life on earth does not alter the fact that they
constantly produce new insights that deeply influence the way we feel
about life: concepts such as uncertainty, instability, interactivity, complexity, self-organization, emergence, fractal, attractor.
A similar attempt at the bigger picture can be found in media

theory, sociobiology, ecology, chaos theory, cognitive science and other
more or less speculative but always thoroughly technological and
interdisciplinary branches of study. The possibility that all this knowledge
may one day be unified in a handful of mathematical formulas is less
impressive than the urge that lies beneath it: to use human inventiveness
to fearlessly search for ways to further promote human inventiveness
itself. From this perspective all of these fascinating studies, devices and
books of the past 50 years are not ways of getting a grip on the world
(with all of the resulting social, political and economic control
technologies), but ways to push imagination, creativity, critical sense and
playful tendencies to higher grounds. Science and technology are then an
invitation to continue reinventing life in one’s own age.
The electronic art that is documented, interpreted and
contextualized in this book is preeminently an international phenomenon, as are the technologies it applies. The treatment of this
international occurrence, however, carries a definitely Dutch
signature. Modernization in the Netherlands was late in coming. ontroduction
Here, it wasn’t until after the Second World War that the phase in the
history of technology started that Lewis Mumford dubbed ‘paleotechnological’: industrialization, characterized by the large scale use
of coal and steel. In this energetic and material respect the paleotechnological phase differed from the one preceding it, i.e. the
‘eotechnological’ phase, which was characterized by the large-scale use of
wind, water and wood. However, only thirty years later the big coal
mines were shut down again and the Netherlands – after going through
the massive unemployment which is typical of such revolutions – entered
the ‘neotechnological’ phase, characterized by the large-scale use of
electricity and plastics, of electronics and silicon. Industrialization here
took only two generations (in England it took ten to twelve generations,
roughly two hundred years). If there is such a thing as a typical Dutch
attitude towards technology, its origin lies in this circumstance. Industrial
and postindustrial technology has always remained a novelty, a source of
enthusiasm and grumbling but seldom giving cause for reflection. As far
as technological developments are concerned, the Netherlands has been
a ‘do’culture since the 1950s. A moped, a car, a refrigerator, a television
and an Internet connection for everyone. In the Netherlands the
experience of technology has never needed theorizing. This not only
explains why this book concerns itself with theorizing but also why it does
so in a rather carefree manner. The field lies unexplored, so let’s get on
with it!

I

The book as a building

In order to do justice to the diversity of the subject of this Book for
the Electronic Arts and without sacrificing the coherence it time
and again demonstrates, we will explore and dig up the field along three
different routes: through essays, interviews and photographs. The essays
take their starting point from five concepts and practices that
characterize the field of electronic art – machine, media, art, interface
and network – but here treated as counter-environments. Hence: nonproducing machines, unstable media, imageless art, counterintuitive
interfaces and incommunicative networks. These essays explore the
technological view, both historically and structurally, and test what can
be seen this way. Starting from an interpretation of artworks that belong
to the canon of electronic art, the essays analyze the technological belief
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system. This is to say they embrace their theme unconditionally to find
out what has been thought and done around these five concepts and
what thoughts may yet come – which ideas are evoked and which are
excluded. They explore the conceptual riches of electronic art. This
essayistic approach yields an inventory of the entire domain of electronic
art; our aim is insight, not belief. It is up to the reader to draw his or her
own conclusion or judgment.
In the interviews a number of artists and art organizers tell of the
whys and hows of their activities in the field of electronic art. An amazing
quantity of interesting electronic art has been made over the past 25
years, both locally and internationally. One problem that immediately
presents itself here is the fact that there is considerable terminological
confusion concerning this type of art and this confusion is very much
subject to fads and fashion. What started out in the 1970s as ‘video art’ is
nowadays called ‘media art’ (surprisingly suggesting that there is also art
that doesn’t use media). The words ‘technoart’ and ‘cyberart’ are a bit
‘eighties’ by now. ‘Net art’ refers to the work of a small group of people
who presented their work on the Internet in the mid-1990s. The concept
of ‘electronic art’ has been reserved more or less for installations,
performances, interventions, festivals and symposiums, which in practice
took place and still are taking place under the names of electronic music,
postindustrial music, machine art, squatters’ party, machine party, cyberwhatever, multimedia, interactive art, inter-disciplinary research, theory
performance, e-art and other terms, depending on the preferences and
aversions of those involved at any given moment. The term ’electronic
art’ has the advantage of having several festivals dedicated to it – Ars
Electronica in Linz, the Dutch Electronic Art Festival
(DEAF) in Rotterdam and the meetings of the Inter-Society for
the Electronic Arts (ISEA). There is international consensus as to
what is and what is not electronic art. In any case the distinction between
electronic art and video/media art is rather an artificial one: Steina and
Woody Vasulka are pioneers of both.
In the interviews with some of its exemplary instigators, this whole
range of ‘electronic’ activities is probed to find the drive behind it, the
reason, the content, the result. Also, these interviews offer a chance
to confront the interpretation of the works analyzed in the essays
with what the artists themselves think of them. Here, too, fruitful
noitcudortno misunderstandings produce clarifying contrasts. The photographic
documentation, finally, demonstrates the variety of artists’ activities
and performances that have taken place in the field of electronic art.
Grateful use has been made of the archives of V2_Organisation in
Rotterdam (formerly in Den Bosch), which over the past twenty years has
presented just about everything and everybody that has contributed
significantly to the development of electronic art. The tireless efforts of
V2 were both the reason and inspiration for writing this Book for the
Electronic Arts.

I
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Seiji Shimoda – On the Table, V2 – 1994

interview

R

aaijmakers

In the Netherlands DICK RAAYMAKERS
(1930) is known as “a pioneer of
electronic music” although he has also
made a reputation for himself with
installations in museums, theatre
projects and literary activities.

In the 1940s and 1950s making technical art and technical music was not the obvious thing to do. What was the driving force behind
your taking this direction?
Raaijmakers, V2 – 1992

It just happens. It is not like making a conscious career choice, as when a dentist’s son decides to take
up his father’s profession. If you ask the son what he finds fascinating about dentistry, he is likely to
answer: “I grew up with it. It’s a great profession and later I am going to take over my father’s practice.”
That is a clear-cut case. Mine is completely different. One characteristic of our times is that we have the
time-honored professions themselves and all the intermediary disciplines that have grown up within
them, linking them together. This was already evident in, for instance, the rise of the newspaper trade
and the cinema. Strangely enough all these activities are always described in terminology stemming
straight from the eighteenth and nineteenth centuries, before these intermediary professions existed. This
can be very problematic and has led to many idiotic names for functions.

9
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achines

“I am my machine.” Heinz von Foerster

Seiji Shimoda

see also p. 77 and p.143

A body sits on top of a table. It is naked but otherwise
unobtrusive. Now it leans forward, slow and attentive, until
its head rests on its knees, its arms are extended at right
angles upwards, hands open, legs stretched. Fully concentrated, the body has started a somersault over and under
the low table without ever touching the ground. Sometimes
wild but mostly very slow, from one position to the next,
from muscle to muscle, making the full round in 25 minutes
until it finally is back on top of the table again. The positions
the body cycles through are not overly beautiful or
sculptural, nor are the movements from one position to the
next fluid as in a ballet. Rather, they are jerky as if the body
has difficulty with some of the transitions and executes
these slightly faster only to persist a little longer in a next
transition which it endures better. The body doesn’t hang
under the table top in a complicated way, either. It looks
quite natural, in fact, with an effortless air.

Even the phrase “electronic music” includes an impossible combination of two totally different disciplines.
Somehow we can’t seem to come up with one single name for the person who practices that profession.
In the harsh reality of past centuries people dealt with concrete materials that had to be found and then
processed, materials they had to struggle for. Think of shipbuilders, carpenters. These were clearly definable
trades, as is still evident from many family names. Then in the nineteenth century we see the rise of the world of
media with its essentially intangible images. They are non-material. You can produce them, fast-forward them, cut
them, throw them away. You can leave them open to interpretation. You might think your images are perfectly
clear, while someone else doesn’t think so at all and uses them to express something totally different. Images are
intangible and unstable, and thus are not easily categorized, or at best only partially.
Now, coming back to my first steps into the world of electronic music, you should know that I started out with
a solid plan of what I wanted to be when I grew up. As a child I was crazy about radio technology, and also about
music. I had these two poles – one electronic and one musical – that should have led straight to making electronic
music. However, in those days I thought I had to make a fundamental choice between the two. Radio technology
in those days meant building your own radio sets. This was just after the war, so I had the privilege of “reinventing” the entire development of radio technology, as everything to do with radio technology had been lost in
the war. We tried to get our hands on tubes, coils, capacitors and other mysterious items like the old power supply
units from 1927. I can still smell the selenium cells. As I became more and more interested in music, I decided that
I had to stop the radio stuff. So I invited all my friends to come over and take my entire stock of radio gear. I can
still see the little hyenas come running up the stairs late one afternoon, emptying out my room in no time at all.
Right after that I went to the Academy of Music but that other side of me, the technical side, was always there

This is not a test of endurance or self-control, nor is it
an exploration of how far the human body can be stretched.
The body hardly perspires. Making the audience aware of its
own repressed physicality or anything of that nature doesn’t
seem to be the intention here either. There is nothing
psychological, nothing therapeutic about this performance.
This body does not aim to impress, it doesn’t call attention
to itself, but to the spectators. The performance is didactic;
it confronts spectators with an insight into themselves.
They are not so much watching a fellow body in slowmotion
as watching a machine, a self-moving object. The audience
studies what happens to the biomechanics of this body as
it performs the somersault. What this body is displaying
to the spectator is their own technical view, their need
for a perfection that this body falls short of. Technology
is much less present in mechanical and electronic devices
than it is in consciousness. Everything has become
technical, even the most natural, the most nearby: that
part of our body we call the mind.
There are two ways of making a connection between
body and machine. In the classic approach the human body
is equated with a mechanism, a machine which is then,
dependent on the state of the technology, represented as a
wind-up automaton, a pumping steam engine, a computerdriven robot, a network of electrical and chemical
information channels, nanotechnological constructions and
so on. These metaphors focus on different aspects of the
body and hence are clarifying. At the same time, their
limited reach is easy to perceive and correct.
The somersault round the table in slowmotion by Seiji
Shimoda described above was such an intense experience
because initially the performance seemed to be about the
body as a machine, but gradually it led to a new realization.
What exactly was mechanical about this body? The
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at the back of my mind. I was absolutely determined to pursue a musical career, but it would have to be linked to
technology in some way. So I made so bold as to try and get a foothold in the radio and gramophone industry,
but I lacked the necessary technical and mathematical knowledge. The solution was simple. I was living in
Eindhoven, where Philips had its huge factories. Being quite naïve in such matters I simply went to the personnel
manager – mind you, he was only in charge of about 27,000 people. After I explained to him what I had in mind,
he sat there pondering for a while and then said: “Let’s see. We start building this radio. We solder all the parts
together. We put a cabinet around it, put the loudspeakers in and add some dials and knobs. Then, at the end of
the assembly line we switch it on. And there you’ll be sitting, so you listen to it and say that this is one okay radio.
Is that the idea?” And I said: “Yes, more or less.” At that point he banged his fist on the table and said: “We don’t
need someone here to do that.”
I worked for Philips for two years on the assembly line, as I had no other options. At a quarter past seven I
would start work in a freezing cold assembly hall, together with men and women who were brought in by lorry
from various villages in Belgium. I’m glad I didn’t miss that contact with workers and with harsh reality.
Meanwhile I got my diploma as a “radio technician” and I was studying higher mathematics, acoustics and
electrotechnology. Eventually I ended up in the acoustics department of the Physics Laboratory at Philips, where I
spent some productive years in the world of stereophonics, ambiophonics and artificial reverberation. This is also
where Henk Badings produced the first electronic music in 1956. It was incredible. It was the third variant – next to
radio and the record industry – that combined music and technology, a fusion I had completely overlooked.

R
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stretching and contracting of the muscles, the relaxing and
then again tightening of the connections between muscles
and skeleton, the controlled alternation of active and
resting parts, the purposefulness of this entire action?
Can a thing be a machine if it is not producing anything?
The “bottomless” somersault over and under the small
table served no purpose whatsoever and insofar as it
produced anything it was insight into other biological
units, other “machines” it was not connected to: the
audiencemembers. What they discovered was this: the
body is not like a machine – machines are like bodies.
And with this view of the relationship between body and
machine everything changes. Now machines no longer have
to produce; they can play.

M

enihca

Material metaphors

The clock is the archetype of the mechanical machine. As
the hands make their rounds and return to their starting
points, the clock produces seconds, minutes and hours. But
that is not all that happens once the cogwheels of the
mechanism interconnect and move the hands on: the
surroundings start to adjust their behavior to the clock’s
regime. People no longer eat when they are hungry but
when it is dinnertime. They no longer sleep when they are
tired but when it is time to go to bed. A body behaves
according to the mechanical metaphor it visualizes: the
body perceived as a machine is a disciplined body. It has the
routine of the place where it is said the clock was invented:
the monastery with its designated hours for prayers, its
withdrawal from the world, its contempt for physicality,
and its concentration on the mind as unique to humanity.
Lewis Mumford, one of the great critics of the idea of

R
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The fact that you could make autonomous art with electronics had passed me right by. Of course it had been
done for a number of years already in Paris and Cologne, but now suddenly I heard these, to me, totally new
sounds leaking through the doors of the studios and entering my ears. So you see, a fascination like this just
happens to you.
Later I joined the scientific staff at Utrecht University where I was involved in setting up the STEM studio, which
later became the Institute for Sonology. All in all I spent some nine years on the staff, and then I felt it was time
to strike out on my own. In 1963 Jan Boerman and I built a small studio with very modest resources and for the
first time I was confronted with myself, with my own artistic capabilities. Jan Boerman was a brilliant composer
and I realized that I was not. I did get a few commissions to write film scores but I decided that composing
autonomous music was not for me. So I decided to concentrate on how sounds are made, what the morphological
structure of sound is. What interested me was the methodical way by which musical material can be composed
literally through electronic means. In order to achieve this I took this material to its most abstract limits. In a
sense I have taken this further than anyone: in the end you could only hear the crackle of innumerable pulses.
This became the Vijf Canons.
After this stage of methodical research, in 1966 I started teaching at the Royal Academy of Music in The
Hague. There I established the department for electronic music, which by now has grown and developed into one
of the largest institutes of its kind in Europe.

the body as a machine, in Technics and Civilisation
(1934) analyzed how this monasterial attitude was adopted
by modern natural scientists. Like the monk the exact
scientist sees the world as spiritless, as purely matter, factual and therefore measurable. The scientist, like the monk,
positions himself outside the world, where he overlooks and
looks down on life. The scientist also thinks that intuition
and other animal cognitive tools are irrelevant to his task as
only the mental faculties of man are capable of fully
understanding the laws that nature and the mind obey.
Mumford: “Machines – and machines alone – completely
met the requirements of the new scientific method and
point of view: they fulfilled the definition of “reality” far
more perfectly than living organisms.” For man to be able to
live with a scientific worldview he must turn himself into a
machine.
Not only the body has been turned into a machine.
The same has been done with the mind in its modern
representation of “unconscious”. Gilles Deleuze and Félix
Guattari in their Anti-Oedipus (1972) have tried to
free this unconscious from the clutches of psychoanalysis
by attacking the so-called Oedipus complex: our unconscious is not a stage where time and again the same
classical tragedy of Oedipus’s love of his mother and
hatred of his father is played out. Our unconscious is a much
more modern phenomenon, a steadily working machine
shop. The machines of desire in there are continuously
producing connections between all sorts of things: the organs inside the body and things outside it, animals, plants,
uncles and aunts, nice neighbors, friends, mouths, fingers,
devices, tools, peculiarities, preferences and aversions.
Machines of desire produce wild energy streams that
want to break clean through all constricting social
boundaries, including an idée fixe like the Oedipus
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How did combining technology and music take place in a practical sense?

I already spoke of my methodical approach to composing electronic sound material. The output of this was pieces
for tape. Gradually, however, I became more and more intrigued by finding a theatrical framework for the
relationship between intention, product and presentation of, principally, electronic music. This I pursued at several
levels: as visual artist, as theater maker, as filmmaker and as writer. I am aware of the fact that, again, I apply
old terminology to describe what I was doing back then as an intermediary. It was quite different from what real
professional writers, artists and filmmakers do – they do not constantly change their medium or their position. So
there is this unstable aspect in the way I do things and this is characteristic of my entire life. I am the kind of
person who wants to accomplish very unstable things in a very stable manner. Just think of how I introduced a
very unstable discipline like making music by electronic means into an old and venerable institute like the Royal
Academy of Music, and kept it going for 30 years. That is quite characteristic of how I function and how I operate.
Anyhow, I was principally occupied with dramatizing topics that interested me, and then presenting them as a
kind of theater. What I found interesting was that electronic music offers a perfect model for the division of labor
in the arts. This model was there for the taking, as it were, and I did just that. You make sounds but you don’t
produce these sounds yourself, you simply retrieve them from the electric outlet. And these sounds are external to
you. You press a button and somewhere else all hell breaks loose. This distance between you and the place where
the sound literally comes to life means an enormous division of labor. In the past all this used to be in one and
the same hand, and this was true of all human labor: the worker raised his arm and the hammer came down with
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a bang. That man and that hammer were inextricably linked. In the course of the nineteenth century, however, this
bond came to an end once and for all: the hammer still came down, but in the absence of the worker. He would
be sitting somewhere else – near a boiler checking the pressure or giving it a good rub with a cleaning rag. Now
that’s division of labor!
In music, though, this division of labor didn’t yet exist. If you blew a horn, that was where the music sounded.
It wasn’t until we had telephone and radio lines that you could make a sound at one location and hear it at
another. After World War II composers started to make sounds that had never been heard before anywhere. These
were like parentless sounds. Well, at that point I became intensely interested in the division of labor in music and
I have tried to dramatize this in all sorts of ways. I do this by exaggerating and magnifying things, by inverting
them and, above all, by slowing them down and playing them back. In this I focus primarily on what I always call
the battle array: the positioning of everyone who participates in the realization and the consumption of a product,
in our case an art product. And whether this is art for eyes or art for ears is irrelevant.
I see this battle array as a “top-to-bottom” structure. In music the composer sits at the top, then comes the
score, then the performer with his instrument, then the resounding sound that has by now been totally
emancipated and electronified, and finally the listener for whom all this is intended. What I do is turn this battle
array completely upside down to demonstrate what has shifted and changed in our time, which is a lot! In order
to visualize this shifting mechanism I introduce into my theatre all sorts of representative personae, which I don’t
invent myself but which are in the public domain. I have spent an awful lot of time on Laurel and Hardy. If you
use such figures, you immediately recognize what is going on. You see it at once, there is nothing artsy or unique

complex. Desire does not stem from a shortage that needs
to be replenished. It is a surplus, a wealth of enthusiasm, of
energies that wish to produce, connect and take off.
The image of the unconscious as a collection of busily
buzzing machines of desire is such a strong one because it
gives a good idea of what it is like to create things. You form
the strangest connections between materials, objects,
words and thoughts, leading in turn to new links, new hybrids, new clusters. Meanwhile the waves of enthusiasm
rise higher and higher. Maybe this is why artists in
particular are such admirers of Deleuze and Guattari’s
body of thought, and above all of the speculative sequel
to their Oedipus book, Thousand Plateaus
(1980). The question, however, is: why would the
unconscious, seen as machine(s), be the ideal tool to
break through all disciplinary codes of behavior, all
imposed limitations and social strata? Why wouldn’t the
metaphor of the unconscious-as-machine be an equally
disciplining coercive code as that of the body-as-machine?
In other words, what is so great about production?
Against this coercive production to which the
machine-like body and ditto unconscious are subjected, Jean
Baudrillard has argued that in his view life is not at all about
production but about “seduction”. Not about desire, but
about being seduced. What really interests us comes not
from within ourselves, from our subjectivity, our surplus of
urges. Things that are totally outside ourselves but that
suddenly and inexplicably reach us and us alone touch us
most. That is what seduction is: to be chosen by something
that is alien to you, that is radically exotic. You see
something curious and it wants something from you (what
you want from it, it couldn’t care less about). The fact that
this is a rather good picture of what it is like to be enchanted
by a work of art may explain why Baudrillard has always
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about it. Over the years I have also used figures like Mussolini, Boulez, Beethoven, Erlkönig, Mao Zedong, Marey, to
mention but a few.
My instrumentation is not complicated either. I use means that anyone can grasp instantly like a bicycle, a
microphone, an electric pulse, creaking, people falling over, a music box, an electric battery, a string quartet, you
name it. In performing such pieces you run a great risk of only handing people some dull learning material. This
is why I always keep in mind that the educational element should always also be something beautiful and
theatrically right. If you are not aware of that, you are not doing things right. Having said that, content remains
my primary concern at all times. Almost all of my pieces are educational in a Brechtian sense.
What did you find so world-shatteringly new about electronic music?

In order to really explain that we have to go back in time a little. Since Bell and Edison, roughly around 1870 that
is, technology has invaded music. Overnight, music was confronted with a technology that allowed sounds to be
disengaged from the sound producer. That is quite something. Caruso sings into a microphone, goes home, and
his sound stays behind in the recording studio. This sound is then multiplied and marketed and Caruso and the
studio owner pockets the profits. I call this “image industry” and the recording itself “image technology.” If you
produce these mechanized Caruso sounds without authorization, which is illegal, you are meddling with “image
rights” and Caruso will take you to court. So disengaging, unlinking sounds from their source is a profitable
business, as these sounds prove to be marketable.
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been more favored by art critics than by those who make
art.
In Fatal Strategies (1983) Baudrillard describes
how some objects behave outside of all rationality and
sense, following their own non-human rules. As opposed to
Deleuze and Guattari’s tactics of disorganizing the laws of
social life by giving in to unbridled streams of desire,
Baudrillard argues that these coercive laws and the power
associated with them simply do not exist. They only exist if
you believe in them. If you don’t, they are nothing but a few
rules, rules of the game called social life. Everything is
arbitrary. As soon as you realize this, you can switch to
another game than that of humanity with its subjective
wishes and constraints. In Baudrillard’s words you can “go
over to the side of the object,” be an object among objects
and thus become seductive and impermeable to meaning
yourself. “The nonsensical is irresistible in every aspect.”
Amidst these nonsensical, mysterious, “grossly alien” objects
we find the machine, seen as a body – the machine as a
being that wants something very different from us than we
want from it.
The body is not a playing machine; the machine is a
playing body. In Homo Ludens (1938) Johan
Huizinga gives a rich definition of “play.” “Play is a
voluntary act or activity, engaged in within certain established boundaries of time and place according to freely
accepted but strictly enforced rules, self-contained in
purpose, accompanied by feelings of excitement and joy
and by an awareness of it being “different” from “ordinary
life.” Seiji Shimoda’s publicly performed somersault
around a table was a game in Huizinga’s sense. Shimoda
followed the rule of completing the full circuit, the rule of
slowness of muscle movement, the rule of bottomlessness.
Excitement for 25 minutes, joy, and at the same time the
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If this unlinking were a once-only affair it would be of no consequence. However, the crucial aspect of this
unlinking is the fact that sound now becomes multipliable. Of course the same is true of the visual image in
photography, and later in film. There, too, images are disengaged from their original owners and transformed into
multipliable and marketable commodities.
That is one aspect. But in the world of music there is yet another way to disengage sounds from their sources.
Around World War I a new sort of artist emerges, if sporadically. Not unlike instrument builders, these artists want
to create something with a new material and that material is electrical in nature. In music this initially led to the
construction of all sorts of weird electric organs with, for instance, radio tubes that could beep and whine. If your
name were Smith you’d call your invention a “Smith-O-Phone.” “The Smith-O-Phone produces sounds like no other
instrument,” your brochure would read. That is how it was with the Theremin, the Ondes Martenot and the
Trautonium, which were invented by Thermen, Martenot and Trautwein, respectively.
After World War II we see the rise of a fantastic figure that completely overruns this first type of artist: the
electronic composer. One is tempted to describe this in almost biblical phrases. After a few thousand years of
musical culture culminating in Wagner, Mahler and Schönberg, a new type of composer issues forth. Like Moses
on the mountain, a man like Karlheinz Stockhausen retreats into a small room, a studio for electronic music. Like
an artist’s studio for composers. Rather than an orchestra, he uses a couple of sine wave generators, a tape
recorder and a monitor loudspeaker. He has no score, just some notes and an outline. In that small room
everything has been compressed into one dimension, as it were. This composer is not only his own performer,
but his own audience as well. All of the ancient functionalities of traditional music life have converged in this one

realization that all this effort resulted in nothing, very
different from ordinary life. This in fact is a shortcoming of
ordinary life: it is not self-sufficient and in order to
legitimize itself it has to produce, distribute and consume
things and meanings. This is absolutely unnecessary. From
Shimoda’s counterproductive play we did learn something
about the machine this body itself was not. Machines do not
wonder whether they are useful or whether their existence
has any meaning. They are the concrete negation of human
deficiency. People become so fascinated by machines
because they hope to get more from them than just the
prescribed functionality and built-in meaning of devices:
wordless functioning, pure fun.
Shimoda’s performance also showed that machines
work because they falter, just as Shimoda’s movements
halted time and again. A four-stroke engine falters thousands of times per minute, a film image 28 times per second,
a microprocessor thousands of times per microsecond.
Although machines evoke a longing for perfection, they
will always fail. Machines – and the longer Shimoda’s
sustained effort lasted, the deeper this insight became –
can break down. Do not demand perfection of a machine.
They function by breaking down. Work implies wear.
That is the beauty of machines: they succumb. To live
means to bungle up and get sick, to be cured and to do
your best, to fail and in failing discover all sorts of things,
to begin again, to grow old and die. However tough
machines appear to be and however completely they seem
to rule over themselves and their surroundings, they are
vulnerable, tender suckers, stupid things. They just try, even
if they try hard. And what joy when they succeed, in spite of
everything.
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The first machine parts were human bodies. To build the
pyramids – a classic example – enormous “machines” were
put together: tightly organized workforces of a hundred
thousand men comprising many specialist branches
ranging from quarry workers, carriers, master builders
and suppliers, to astronomers, priests, scribes,
supervisors, generals and governors. All of these
heterogeneous elements worked closely together to
accomplish – in just a few years – the superhuman task
the king/pharaoh had burdened them with. A mechanical
machine can be defined as “a combination of resistant
parts, each specialized in function, operating under
human control, to utilize energy and to perform work.”
(Franz Reuleaux, 1876). In this sense the work forces of the
Aztecs and Egyptians were indeed machines, subdivided
into political, military, economic, bureaucratic and
otherwise specialized submachines that controlled the
various parts of the working process under the central
guidance of the court.
These “megamachines,” as Lewis Mumford called
them, have long escaped the attention of archeologists in
their fixation on tools of stone and metal. Of the
megamachines only the end result remains: the structures.
This is not only because the original machines consisted
primarily of human elements, of bodies disciplined into
mechanisms. The other reason is the fact that megamachines remained coherent only because of a story, a
myth, rituals, religious ecstasy, magic mumbo-jumbo, or
royal decrees which all members of society blindly accepted.
The myth of the machine meant that the king was the
representative of the sun god on Earth. He was the energy
source of the megamachine, the sole purpose of which was

to guarantee the immortality of the king. Resistance against
this divine supremacy was useless. The megamachine was a
machine of terror, for the ruler’s subjects and enemies alike.
The individual was of no consequence in this. All that mattered was the collective.
Mumford in his time suspected a similar presence of
the sun god on Earth in the atom bomb, that other ultimate
source of energy. To create it, a new version of a human
megamachine had been created in the nuclear research facilities of the Manhattan Project and Los Alamos during the
Second World War. In the Cold War that followed – the
arms race between the superpowers – this new sun god, the
atom bomb, established its absolute power through the
fully deployed megamachine of the industrial-military
complex. For 40 years the nuclear deterrence paralyzed the
world by invoking a mythical fear of total annihilation and
deadly nuclear radiation. There was also a positive side to
it: driven by the mythical longing to leave the Earth and
explore space, it inspired an astonishing range of
inventions. Mumford: “From the beginning the human
machine presented two aspects: one negative, coercive,
and too often destructive; the other positive, lifepromoting, constructive. Yet the second factors could
not readily function unless the first were in some degree
present.”
The machine is a mythical construct. That is the
insight one is left with after reading Lewis Mumford’s
monumental The Myth of the Machine (1967,
1970). A machine is not only a complex tool; it is always
also a social device. It consists not only of material parts but
also of immaterial elements, a mentality, a belief in a purpose or an effect, for instance in progress or in the inevitability and irreversibility of technological developments. Or
in the military or economic necessity thereof, or in the

M

18

achine

srekamjiaa
person. This first electronic composer is not trying to write a better symphony than Mahler did, he is trying to
create a completely new kind of music, and he has to break down the entire traditional battle array in order to
achieve this.
When the piece is finished the composer has to go public with it. After all, he wants it to be heard. How does
he go about this? He tucks the tape under his arm, goes to a conventional concert hall with only a few
loudspeakers on stage, and after a word of welcome the tape is played back to a totally unsettled and confused
audience that wonders whether it should applaud the loudspeakers or not. After such a concert you wonder: does
this mean we will be listening to a set of loudspeakers for the rest of our lives? Where is this leading? However,
these are not the right questions. If you want to make a decent comment on this new phenomenon you have to
realize that this small room is a transitional stage that you have to go through first. It is a point that Borges so
beautifully named “the Aleph.” You have to first leave all the symphonies in the entire world behind you, if you
really want to progress on the path to a totally new musical culture.
What happened in that small room was a necessary reduction to the minimum in order to reach totally new
forms of presentation where the audience can be set free and the composer sheds his robe of divinity. Another
biblical image! From this moment the composer participates in creating the actual sounds of the new music. So
does the listener. He no longer sits passively in a chair with a program on his lap, but participates in the best
sense of the word. This liberating change is not only evident in music but in other art forms as well. These new
forms of presentation are new not in the sense of being “better” but in the sense of being radically “different,”
and this “otherness” is typical of the 20th century. Otherness is fundamental to it. Nowadays everything is about
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destruction of all religious values by technical means.
Despite the continuous uttering by sensible people of the
maxim that technical devices are neutral, that a machine as
such is neither good nor bad but can be used to achieve good
or bad ends, no one acts accordingly. The machine is
endowed with great expectations both in terms of the good
it will bring and of the harm it will do.
An enthusiastic variation on the myth comes from
Dziga Vertov, the Bolshevist filmmaker, who in a
manifesto from 1923 proclaimes “Our way – from the
squirming citizen via the poetry of machines to perfect electrical man ... Long live
the poetry of mobile machines and machines in motion,
the poetry of levers, cogs, and steel wings, the iron
screech of movement, the blind grimaces of glowing
rays!” Why the electrical man would be better than the
squirming citizen was obvious to Vertov. John C. Lilly,
researcher of dolphins, floating tanks, LSD and ketamine,
formulated a paranoid version of the same belief in the
1970s. He said that computers and robots were becoming
reproducing machines that didn’t need water or oxygen. To
these Solid State Entities life on Earth has become
redundant. Its only function had been to develop them to
such a state that they could continue independently. The
megamachine of solid state entities has therefore decided to
get rid of the Earth’s aquasphere, biosphere and atmosphere
and then take the planet out of its orbit around the sun to
travel to other planets in the Milky Way that have also been
taken over by solid state entities …
Vertov and Lily, and legions of more moderate
thinkers occupying positions between these two extremes,
foresaw that machines would take over the world. The
“technological society” and “technological culture” were
terms used to describe this development by those finding it

aaijmakers
communication, messages, and information. About what we do with information from others and with our position
in relation to one another.
You mention the emancipation of the listener. If I understand you correctly the issue is not so much the new music itself but rather the
way or form in which it is presented.

Indeed, and especially by whom and for whom! In the arts-that-be there is a clear hierarchy. You have masters
and disciples. Rembrandt had assistants. Le Corbusier must have had some 120 assistants over the years. If you
walked into these studios, you didn’t see a bunch of people engaged in a woolly discussion about art, but a
professional company in full swing. These were tough enterprises, well-organized art activity. Characteristic of such
activity is that the people who do the actual work are tuned into each other. There is a continuous flow of
information in all directions. Now let’s compare this with a conventional concert by an orchestra.
Here, all eyes are on one and the same person: this man dressed like a waiter in black tails, holding a little
stick. Before he raises his stick he turns around towards the audience and asks: “What will it be? Egmont overture
for starters, followed by a tasty Bruch violin concerto, a small break to stretch your legs and then top it off with a
hearty Brahms symphony?” If the audience finds this proposal agreeable, the conductor bows, turns around again
to face the kitchen, as it were, and places his order. At this point he is facing a full orchestra that is looking in the
opposite direction of the audience.
This battle array, this positioning of audience, orchestra and conductor is clear. The conductor represents the

rather objectionable. “Technoculture” and “cyberculture”
were the terms favored by those who liked the idea. The
choice was as follows, and during the entire 20th century
people have struggled with it in all kinds of ways: we either
turn ourselves into technical devices or we will be destroyed
by technology. We can either become Gods ourselves or
deliver ourselves to the cruel machine God. The next
totalitarian regime will enslave us or the dawn of a global
democracy will be upon us. Two films illustrating this
“choice” are James Cameron’s The Terminator
(1984) and Terminator 2, Judgment Day
(1991). In the first film, produced during a late revival of
the Cold War, totalitarian technology – the solid state
entity – is poised to prevail over mankind. In the second
film, made after the end of the Cold War, humanity
destroys the machine future and conquers his fear of the
atom bomb. And lo and behold: democracy dawns again.
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Machines that believe people cannot think

The machine myth, from antiquity to hypermodernity, has
always been based on the unspoken assumption that
technology is faultless. Whenever a computer crashes, or a
rocket explodes, it is always because of human error or a
terrorist attack. As a nonhuman entity the machine is not
supposed to be capable of making mistakes itself. Alan
Turing, the inventor of the computer, already pointed out
that the ability to make mistakes is a sign of intelligence. It
is precisely because machines are stupid that they can
function perfectly. In utopian novels, films and philosophies, machines that control processes wherein humans
have a role therefore always seem to be capable of complete
dominance over man and of achieving absolute power and
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audience and faces the same direction. The audience pays to sit in the hall facing the front, as they would in a
cinema. More important, audience and orchestra sit there facing each other, which at first sight looks like two
opposing football teams. Now in football this indicates a duel, but in the concert hall there is no duel, no fight
over anything. This is a scene of conspiracy and occult happenings. Once the orchestra starts playing the lights are
dimmed, and from then on the music makes you see right through the orchestra into the depth. First theme,
second theme, introduction, moving interlude, great climax, reprise, final chords, ovational applause. The audience
is excited – it has just witnessed the resurrection of a genius from the grave.
This is the positional model that was overturned in the 1950s and 1960s by radical composers such as Boulez,
Stockhausen, Berio and Nono. They rejected this one-way traffic and wanted to create a system in which
communication goes back and forth and the message keeps bouncing to and fro. There is no longer a divine
composer, a divine score, a fantastic conductor, orchestra and concert hall. Everything is brought down to a sort of
nomadic culture. You sit on the floor in a circle, much like around a campfire, and you pass on messages. Now
everyone is the composer.
If I want to communicate through music with five other people and I want all of us to be able to equally
participate, we won’t succeed if we use a very elaborate sound at the level of a Beethoven piano sonata. It carries
so much message in itself that you can’t do anything but just let it sound. If you really want to exchange things
through music, you will have to simplify the musical material to a level where it is exchangeable, where it can be
verified. Now this won’t work with Beethoven, but it will with very simple tones.
You don’t make these with terribly expensive violins but with cheap, small microphones. They are wired in all
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technical autonomy. The opposite utopia also exists:
perfectly functioning machines are a necessity in achieving
global political unity and a universal basic democracy.
Non-utopian thought rejects both these visions of the
future. Machines are definitely intelligent, but not in the
same sense as humans, animals or plants. Besides performing the tasks assigned to them, machines always do
something else as well: they produce normality. New technologies are, for a brief moment, brightly fascinating – so
different from ordinary life – but quite soon turn into the
umpteenth household appliance or office machine. Daily life
rearranges itself with some friction around the new device,
which only becomes interesting again when it breaks down.
Without failing equipment there is no technical progress,
and without technical progress there are no new accidents.
The invention of the train was also the invention of its
derailment, the invention of the boat that of the shipwreck,
of the car that of the collision, of the plane that of the crash,
of the computer that of the erased hard disk, and so on and
so forth. The invention of chemical medicines produced
addictive drugs; the invention of the condom and the birth
control pill was accompanied by overpopulation. “Technology is aimed at solving problems it helped create” writes
Dick Raaymakers (De Methode, 1986). And that is
exactly the proof of its intelligence.
Technology is very much like politics. Neither is
about solving problems and differences, but instead
about managing them. And just as things can go badly
wrong in politics, as was amply demonstrated in the 20th
century with its concentration camps, Gulag Archipelago
and genocides, technology can get out of hand as well.
This became obvious when there was enough nuclear
potential on Earth to blow up the planet a few hundred
times. As counterpart to the monopolistic claims of the
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directions. The sounds can come from anywhere. In short, networks are created of sounds with equal rights and
equal value.
How you judge the end result of this is irrelevant here, as the goal of this music-making group was to achieve its
own form of communication. This implies that the circle of watchers and listeners around them come off secondbest. But in the 1960s and 1970s, the period I’m speaking of now, there was a tremendous need for spaces where
you could communicate both topographically and spiritually, where exchange was the main goal. You no longer
went to a concert hall to receive a message; you went to manifestations and performances where you could speak
your own mind. That was where the action was. You were not served up anything; you tuned in to what was
happening. It’s a type of network you really need to get into.
In the conventional music world things are still quietly proceeding as they always did; let us not forget that.
There, they still first look at what the score says, then rehearse those commands at length and perform them as
best they can. In the 1960s things were different. There was this tremendous need to achieve an emancipated
form of communication. The commanding notes in the scores were replaced by stimuli: graphical figures that
didn’t prescribe anything but just suggested and stimulated. Signs were replaced by drawings, and this was quite
revolutionary in the field of musical scores! Signs are very strict. Think of a traffic policeman: he gives you a sign
and if you don’t obey it, you get a ticket. No one will ever give you a ticket for not understanding a drawing by
Lucebert. Drawings only give impressions, they are open to interpretation. This is why they are perfect graphical
figures for constructing democratized networks. Once you replace signs with drawings it is only a small step to
evoke electronic images.

modern megamachines, Mumford made a distinction between monotechnics and polytechnics. Monotechnics is
aimed at control, largeness, hierarchy, centralism, division
of labor. Factories and hospitals are monotechnical. Polytechnics, on the other hand, is technology that is manageable by human and enriches life in all sorts of ways:
weaving, woodworking, agriculture, botanical and medical
knowledge, knowledge of how to prepare food. The almost
inevitable moral from this is that all things monotechnical
should become polytechnical.
How to go about that was demonstrated by the punk
movement and the industrial movement of the 1980s. If
you want to use equipment (from guitars to tower wagons)
you have to pick it up and get to work. Manuals and training
only distract from innovative use. Forcing your way into an
empty house and occupying it, forming a punk band and
doing the pogo, or having a machine party and throwing
flames high into the sky: these are all forms of polytechnics.
Mumford did not foresee it like this: “Before art on any
great scale can redress the distortions of our lopsided
technologies, we must put ourselves in the mood and
frame of mind in which art becomes possible, as either
creation or re-creation: above all, we must learn to
pause, to be silent, to close our eyes and wait.” Where
Mumford became weary, the punks and industrials woke
up. They’d rather rage than hold still, rather have “no
future” than wait quietly, rather see smoking debris than
closing their eyes. But although the reaction was the
opposite, the philosophy was the same. “Don’t know
what I want, but I know how to get it: I
wanna destroy …” And indeed the megamachine lost
its menace, de Cold War tapered off, the Berlin Wall came
down, the computer prevailed.
The computer was itself developed by a modern
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There again you use the word “image” in a peculiar way. What are images?

The concept of an image as I use it is: an electronic, technical representation of a real, tangible thing. Whether
this representation is aural or visual is basically irrelevant. Even the latest images that are tactile, images you can
touch, are essentially immaterial. They are “membranes” that attach themselves to the membranes of our eyes
and ears and now also to our hands and then let go again. Images can be switched on and off. A statue in a park
is there for eternity; the images I refer to are transient. And because they are transient they are changeable, easy
to manipulate, operable, replaceable, modifiable. They are no longer owned by one owner. Images travel across
the world. Just think of the Internet.
Ever since Bell and Edison technology has become synonymous with stabilization. Not music. Music is unstable.
Actually all art is an adventure and therefore unstable. There are no guarantees up front that you will succeed –
just think of circus performers. When the orchestra stops playing and the applause has died away, the party is
over. That is a nice unstable feeling. The moment Edison invents his wax cylinder and lets a needle spin around it
he supplies absolutely reliable stability. That is what the machine is for: we do not want a machine from Edison
that suddenly breaks down, or worse, that has an unstable speed causing it to emit unrecognizable sounds.
Basically, electronic art is an oxymoron. The electronic element provides stability – wave generators that keep
on sounding, for instance – but the art element provides the necessary instability. Go try your hand at that! It is
precisely this contradiction that is at the core of all art. Art doesn’t deliver stable images, only the conditions that
enable us to float through those images.

R

32

M

enihca

R

aaijmakers

megamachine. Bletchley Park was the place where, between
1939 and 1945 under the inspiring leadership of Alan
Turing, the German Enigma code was decrypted, along with
several other cryptography systems of Italian and Japanese
origin. Day in, day out, thousands of data typists produced
punch cards containing intercepted messages. Teams of
specialists fed these cards into various decoding
machines (bombes) after which the messages were
re-encoded in proprietary code and dispatched to allied
com-manders. Bletchley Park was one big, integrated
data processing plant where all human components were
gradually being replaced with mechanical and electronic
parts of the Colossus machines, the first programmable
digital computers ever.
Bletchley Park’s megamachine was aimed not at
immortalizing a sun king or killing the enemy with solar
energy, but at outsmarting the opponent. No tragic stakes,
but more of a game situation. Shortly thereafter however,
the computer became an essential tool in producing the
atomic bomb, and Mumford’s godlike megamachine returned. Looking back at the Cold War – when new weapon
systems were constantly being developed that were never
used but always threatened to detonate by mistake – one
has to conclude that the arms race, as its name implies, was
in the first place a race, a game. War is a game, politics is a
game, and culture is a game. Play is the original category to
which all human fumbling can be traced back. You can
always switch to another game.
For decades computers were juggernaut mainframes
that only government institutes or large corporations could
afford. Then in the 1980s the PC became available. What
had been a machine now became a tool. All technology
tends to start out as heavy equipment and end up as light
tools. A machine is geared toward automated action, but a

De val van Mussolini

tool can be manipulated; it is flexible compared to machines
with a specific function. Hackers wanted to turn the
computer into a tool to do whatever they saw fit to do. This
was the spirit of the 1980s: make your own rules instead of
obeying laws. The computer changed from monotechnics to
polytechnics, and the PC became the factor to transform
daily life the most since the steam engine and the electric
generator.

Stelarc

When Samuel Butler, in 1860, read Charles Darwin’s The
Origin of Species, it raised a question in his mind. If
the first life originated from non-living materials and
forces, as Darwin claimed, why couldn’t the same thing
happen again? Indeed, is it not already taking place?
Aren’t the current machines in the process of coming to
life? Butler: “We treat our domestic animals with much
kindness. We give them whatever we believe to be the
best for them; and there can be no doubt that our use of
meat has increased their happiness rather than detracted
from it. In like manner there is reason to hope that the
machines will use us kindly, for their existence will be in a
great measure dependent upon ours; they will rule us with
a rod of iron, but they will not eat us; they will not only
require our services in the reproduction and education of
their young, but also in waiting upon them as servants; in
gathering food for them, and feeding them; in restoring
them to health when they are sick; and in either burying
their dead or working up their deceased members into new
forms of mechanical existence ... In point of fact there is no
occasion for anxiety about the future happiness of man so
long as he continues to be in any way profitable to the
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STELARC (1946) has been doing performances since
the late 1960s, subjecting his body time and again to
rigorous technical procedures. His rather spectacular
appearances are often accompanied by equally bold
statements about the shortcomings and possibilities
of the human body in a technological world, which
can be summarized in the slogan “The human body
is obsolete.”

You have said in interviews and texts that you do not have any special experiences in your body
during performances like Amplified Body: “There is nothing in my head. No images. No
thoughts.” Does extending the body mean leaving old functions of the body behind, like imagining
and thinking, in order to gain new functions through technology?

It is important to preface my answer with some clarifications. When I talk of the
obsolete body, I don’t mean that we can somehow shed our bodies in a
transcendental way or split mind and body in a Cartesian way. I simply mean that
this body, with this form and these functions, can no longer cope with the
informational and technological terrain which it now inhabits. Also we can no
longer see the skin as a convenient boundary between “inner” and “outer.”

52

machines; he may become the inferior race, but he will be
infinitely better off than he is now.” (‘The Book of Machines’
in Erewhon, 1872).
The development of computers and communication networks actualized Butler’s vision. It is obvious
that biological organisms are of a different nature than
electronic organisms, if only for the fact that organic life
is based upon a code of four elements (the base pairs of
DNA) while synthetic life has a code of two elements
(digital zeros and ones). Biological processes are
statistical; electronic processes are mostly algorithmic. Yet
the computer is capable of carrying electronic life, in two
ways. First, the computer can be a growth medium for
digital organisms, strands of code that can self-replicate:
artificial life. One example of this is Thomas Ray’s
Tierra project in which digital species occupy habitats on
hard disks at their own strength, evolve there and also
spread out through networks of linked computers.
According to physicist Freeman Dyson life on Earth
originated twice. The first time, it was as simple organisms
that had a metabolism but were not capable of selfreplication – a sort of pouches containing a chemical
cocktail such as can still be found in hot deep-sea springs.
The second time around, life emerged as simple organisms
that were capable of self-replication but had no metabolism,
like viruses today. It wasn’t until these two life forms
merged after millions of years that complex organisms came
into being that had both a metabolism and could selfreplicate and so were capable of the kind of cell division and
reproduction that is characteristic of all organisms currently
alive on Earth.
George Dyson, Freeman’s son, pointed out in
Darwin Among the Machines (1997) that
computers are machines with an electronic metabolism but
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Images and thoughts do not have to be situated internally, do not have to be seen as possessed by the body.
Rather, these are the result of the body’s interactions in the world. “I see this” or “I think that” is a way of talking.
Of trying to express and articulate an immersive and interactive process of the physiological and the physical.
What we see, what we think, is what happens between bodies and other bodies in the world. A body is a
physiological, phenomenological, behavioral entity in the world. When this body talks as an “I” it does so realising
that in our written and spoken expression this stands for a complex relationship between this body and other
bodies in the medium of language in which we communicate, in the social institutions in which we operate, in the
culture within which we have been conditioned. In that sense an “I,” an “inner” and an “outer” are not meaningful
distinctions to make. They are too convenient, and rather than clarify they confuse what it is to be a body.
But how do you experience the technological extensions of your body in your performances? What is specific about these experiences?
In what do they differ qualitatively from “obsolete” corporeal experiences?

I don’t think that extending the body means erasing functions like imagining and thinking. We certainly have to
reevaluate what we mean by the mental, by the subjective, what it means to be a body and to whether it is
meaningful anymore to possess a self. Again, these are ways of writing and speaking, not objective entities. When
the body is augmented with technology it becomes a component in an extended operational system – hopefully
one that functions in alternate, aesthetic and intelligent ways. (Of course one might challenge how we define
these terms.) What’s interesting is that the more successful the symbiosis of the body-machine system becomes,

that they are unable to replicate themselves (the hardware,
that is). These machines are populated by code that selfreplicates at high speed but has no metabolism (the software). This constitutes the conditions under which nonorganic life can arise, and the symbiosis is gradually
forming – learning computers and robotics. Samuel
Butler’s non-organic evolution has begun. However,
according to George Dyson a second form of artificial life
is possible. The worldwide network of linked computers –
the bank and stock exchange systems and the Internet
being the best-known elements – can be regarded as one
large organism. The terminals and clusters of terminals
within it function as the one molecule in a cell, the one cell
in a tissue, the one tissue in an organ, the one organ in an
orga-nism, the one organism in a population, the one
population in a species, the one species in an ecosystem …
A collective, intelligent, digital organism. Leaving us
humans far better off.
Within this context of sober fears and great
expectations Stelarc emerges. His early performances at the
end of the 1970s could still be interpreted as a classic
exploration of the psychological and physiological boundaries of the body. What happens to you when you suspend
yourself for fifteen minutes from meat hooks through your
skin? What happens if you stitch your mouth and eyes shut
for three days? The answer: apart from pain, nothing much.
Therefore Stelarc fairly soon started doing performances
that didn’t test the human body but extended it and augmented it with technical prostheses. On 16 September
1994, on the occasion of the opening of the new V2_
premises in Rotterdam, Stelarc performed his Amplified
Body right after Seiji Shimoda’s On the Table. With
due thanks to the medical industry the artist had expanded
his arsenal by mounting to his right arm a third robotic arm
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the more immersive the experience seems. Qualitatively, it is an experience
of completeness.
Fractal Flesh

Another approach to statements like “no images, no thoughts” would be, that you want to
point out to the audience of your performances and experiments that they should not
worry about what you, the artist, experience. They should focus on what they themselves
experience/think/feel during the performance. What do you want your audiences to
experience?

Well, the texts you mentioned have been written about the performances.
Trying to articulate what has happened. They are somewhat poetic
indications of what eventuated. These are ideas authenticated by their
actions. They are not successful if seen as explanatory. They do not
elaborate, but may indicate. And most importantly, the performances are
not illustrating what is written. There are no expectations about how the
audience responds. There is no attempt to manipulate or mold their
experiences. The audience in a sense witnesses the performance. Except in
a few instances, they do not participate. And why not? Well, some of the
performances have been physically difficult (the body suspensions with
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which was controlled via sensors on his abdominal muscles;
electrical stimulators on biceps, shoulder muscles, hamstrings and thighs to elicit involuntary muscle activity and
sensors that monitored brain waves, heartbeat, muscle contractions, blood circulation and pulse and translated these
into audio signals and laser beams.
Thus endowed, Stelarc performed a kind of spastic
ballet for one man and machinery that was being doubled
on a video screen next to him. His own experience of this:
“There is nothing in my head. No images. No thoughts.” In
other words: this performance was not about the mental
experiences of the artist but about those of the spectators, about the psychological and physiological shortcircuit that was triggered in them. Unlike Shimoda,
Stelarc did not suggest that the audience had a technical
perception of his body or a bodily perception of the
machine. With a lot of fuss Stelarc literally made a machine from his body and made his body from machines.
He performed the technical body in all its glory and
silliness. This and similar performances are quite ambiguous
and all risk of unambiguousness is warded of by Stelarc
himself with strong statements in accompanying lectures
and interviews. “We’ve created the potential of life without
humanity. The only evolutionary strategy I see is triggering
an evolu-tionary dialectic, to incorporate technology into
the body ... technology, symbiotically attached and implanted into the body creates a new evolutionary synthesis,
creates a new human hybrid – the organic and synthetic
coming together to create a new sort of evolutionary energy.” If we don’t want to become pets to the machines, we
will have to merge with them.
Still, it can hardly be Stelarc’s intention to say that in
order to better our chances of survival we should all adorn
ourselves with the cumbersome, sweeping, squeaking and
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Stomach Sculpture

flashing gadgetry with which he has hung his otherwise far
from athletic physique. Implants are mostly small and
subtle. Stelarc presents himself as the antithesis of the
perfect electric man: as a weighed down and rigged out
body, as a grossly alien object that in all its absurdity does
have a certain irresistibility. Stelarc’s work challenges not
only the body and the technology but also common
sense, and offers a mild criticism of our culture. Stelarc:
“It is time to question whether a bipedal, breathing body
with binocular vision and a 1400 cc brain is an adequate
biolo-gical form. It cannot cope with the quantity,
complexity and quality of information it has
accumulated; it is intimidated by the precision, speed and
power of technology and it is biologically ill-equipped to
cope with its new extraterrestrial environment.”
The point is, however, that Stelarc himself is not intimidated at all. On the contrary, he undauntedly, through
muscle stimulators, has his body perform movements based
on information coming off the Internet. His body is by all
means capable of coping with technology. Stelarc seems to
be part of a line of artists who do not legitimize their work
by its beauty or wealth of ideas but by the (masculine)
energy it bears witness to. He takes his place among “real
men” like Ernest Hemingway, Jan Cremer, Norman Mailer,
Richard Avedon, Karel Appel, and Jackson Pollock. This
characerization does not do justice to the fact that the
experience Stelarc depicts is one most humans share. When
driving a car, you realize that the car literally becomes an
extension of your body and if at the same time you are
listening to the radio and conducting a telephone
conversation you appear to be able to effortlessly turn
yourself into a processing unit of highly varied information
flows. This is hardly something to boast about. Your
consciousness automatically expands to include things far
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hooks into the skin), some very uncomfortable (like inserting an
electronic object into the stomach cavity), some have required
extreme endurance (like the two-day Fractal Flesh where the
body was continuously and remotely actuated by muscle stimulation),
and some technically complex requiring some skill in operation (like
controlling the Exoskeleton six-legged walking machine with
your arm gestures). That’s not to say that others might not achieve
these actions. It’s just that this body is the convenient and capable
one to initially indicate what’s possible.
You state in your texts (which, to me, are an integral part of your work) that the
synthesis of body and technology will create a new kind of evolutionary energy.
Your performances and experiments are all presented as a way to investigate this
body-machine synthesis. But the weird and alienating thing about your
performances is that it seems very unlikely that any person will ever synthesize
with the sort of big and lumpy technology that you use to amplify or extend your
body. The machines that are closely linked to the body are always small and
convenient – like watches, pacemakers, lenses, microchips.
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Again I need to digress a bit, by referring to what I consider some of my interesting projects. The Stomach
Sculpture was constructed by a jeweller (who fabricated the external shell and wiring) and a microsurgery
instrument maker (some of the internal structure and link mechanism had to be done under magnification). It was
a self-illuminating, sound-emitting object, which opened and closed and extended and retracted. To be safely
inserted down the esophagus it had to close into a capsule 50 mm long and 15 mm in diameter. Hardly chunky in
scale, form and function. The Third Hand, made to the dimensions of my real right hand (with pinching,
grasping and wrist rotating functions and with a tactile feedback system for a rudimentary sense of touch) and
actuated by EMG muscle signals (electrodes pick up millivoltage which is pre-amplified to be interfaced with the
switching mechanism) was a state-of-the-art prosthesis. The Virtual Arm was a computer generated 3D
human-like manipulator designed for a virtual task environment. It was controlled by a pair of datagloves (or one
cyberglove). The right glove mapped finger flexion and position/orientation of the physical hand onto the virtual
arm, whilst the right glove was used for a gesture recognition command language that enabled extended
capabilities to be commanded such as stretching the virtual arm, continuous wrist and finger rotation and grafting
extra hands onto the virtual arm. It was driven by an SGI Onyx machine.
Still, you often use rather “heavy” equipment in your work. Why? Are your extensions satirical? Is there any “realistic proposal” as to
the body-machine synthesis involved in your work (versus a “conceptual proposal” or a “satirical proposal”)? And what is that realistic
proposal?
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Stelarc with neurologist Detlef Linke (V2 – 1997)
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The interest in using industrial arms in some of the performances was that the power, speed and precision of
these machines was used as a counterpoint to the involuntary limb movements of the body. The choreography of
mechanism and muscles. Of the automated (pre-programmed) and the electrically stimulated (the involuntary).
The body standing beside a six-degree-of-freedom manipulator capable of three different types of movement –
linear coordinates, robot coordinates and tool center-point motion. The industrial arms used were deliberately
chosen with the scale of the body in mind. Exoskeleton became the size that it is because that was the size of
the six-legged structure that supported and transported a body. Magnetic sensors on the upper torso exoskeleton
allow mapping of arm gestures to the mechanical leg motions. A translation of a human bipedal gait into an
insect-like mechanical tripod gait. None of what is done is done with any irony or utility in mind. The interest is
with intimate, alternate, involuntary interfaces with technology. What are the experiences and how can they be
articulated?
I see your work as a statement about our present state, our “human condition.” We no longer experience or acknowledge an
opposition between nature (bodies) and technique (machines). And the machines don’t bother with this historical opposition either. For
me your work raises questions like: do we accept this? How are we dealing with this new situation? Are we going to be kicked out of
our bodies by the machines? And what do we gain by that? Or are we going to amplify or extent our corporeality? And what do we
gain by that?

Yes, I guess so. But I wouldn’t put it quite the same way. It’s not a matter of being “kicked out of our bodies by
machines.” Our bodies are what we are. To be an intelligent agent is to be both embodied and embedded in its
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beyond your physical boundaries. Or, the boundaries of
your body extend until they include the body of your car,
your ear extends itself until it reaches the mouth of the
speaker at the other end of the line.
The body doesn’t care whether it is completely
organic or complemented by synthetic attachments. After a
while everything becomes natural to the body. There is no
elementary difference anymore between nature and
technology or between body and machine. Both are
systems to address problems, to play off desires against
one another, to give in to seduction. Bodies no longer
experience the classic distinction between themselves
and machines, as Stelarc strongly points out to us by
extremely exaggerating this very distinction. Digital
organisms, intelligent machines do not see this difference between technology and nature either, George
Dyson assures us. What will happen to us? Will we let
ourselves be kicked out of our bodies? Or will we expand our
physicality? Will we watch and wait or will we do
something? And if so, what exactly?

telarc
environment. To be augmented and extended by instruments, machines and computers is to be embodied with
both a biological and technological architecture. This architecture is the one which provides for a more effective
awareness of and operation in the world. Intelligence is that which emerges and is exhibited by these interactions
and complexity of the world. “We” are not something other. “We” are bodies and machines. We have always been
augmented bodies. What it means to be human is what it means to construct and be constructed by our
technologies. The body has always been a cyborg – and also a zombie, a body with no mind of its own, or any
mind at all in the traditional metaphysical sense. We have a fear of what we have always been and what we
might become.
But what are you after? Mere survival through technology? Or more than that? And what exactly?

I have to say I’m not after anything. No more, no less. And well, nothing exactly. In the very positive interpretation
of art as aesthetic play, of artistic action and excess. Prosthetics was once a symptom of lack; now it becomes a
sign of excess. The Third Hand was not designed to replace an amputated limb but as an addition to the
body. The Stomach Sculpture was inserted not through some medical necessity but because of an artistic
choice. The body becomes a host and a site not for a self or soul but simply for a sculpture. Not a sculpture for a
public space but for a private physiological space. In the performance Fractal Flesh, when people in other
places are able to remotely choreograph a body, that body experiences a spit physiology. Half of the body is
remotely prompted by remote agents, whilst the other half can collaborate with local agency. In this case the
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body becomes a host for agents remotely situated but connected to the body electronically. Multiple agency, three
hands, six legs and now thoughts of an Extra Ear. Not an ear that hears but an ear that makes a sound. An
internet antenna that connected to a modem and wearable computer is able to receive and transmit RealAudio
sounds, to compliment the local sounds the actual ears hear. It’s not about mere survival; it’s not about
anything really.
http://www.stelarc.va.com.au/
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Zanzibars Twist (concert, V2 – 1981)

Kapotte Muziek (concert, V2 – 1987)

Factory Toys (concert, V2 – 1984)

Non (concert, V2 – 1985)

Einstürzende Neubauten (concert, V2 – 1985)

Sonic Youth (concert, V2 – 1985)

Test Department (concert, V2 – 1985 en ‘87)

Muslimgauze (concert, V2 – 1986)

Tödliche Doris (performance, V2 – 1985)

Paul Panhuysen/Johan Goedhart (concert, V2 – 1987)

Bourbonese Qualk (concert, V2 – 1985)

Laibach (concert, V2 – 1985)

Horst Rickels/Joop van Brakel – Simulated Woods (V2 – 1985)
Concert with self-made instruments, built from organ pipes.

SLP (concert, V2 – 1989)

Club Moral – Here Lives My House (V2 – 1987)
Performance with video images.

Martin Spanjaard – Adelbrecht (V2 – 1992)
A cranky talking ball, covered with sensors and filled with electronics,
reacts to its surroundings and when touched by the audience.

Gustav Metzger – Auto Destructive Art (V2 – 1992)
Conversations with and lectures and work by Gustav Metzger,
addressing various approaches of auto-destructive-art.

Alex Adriaansens/Joke Brouwer – Dynamic Dialog (V2 – 1990)
An interactive work in which the relationship between image and sound can be
manipulated. The audience edits the images and sounds by using flashlights.
(See: interview with V2_, page 81.)

Alex Adriaansens/Joke Brouwer – Movement-Time-Space (V2 – 1986)
An audiovisual installation, made in collaboration with Vivenza (F), consisting of
film, video, sound and objects, about the relationship between space, time and
movement in mechanical and electronic machines.

Alex Adriaansens/Joke Brouwer – Installation for the Unstable Media (V2 – 1987)
In one space the audience charges a virtual capacitor, which is discharged upon entry of second space.

Paul Panhuysen – Canary Grandband (V2 – 1991)
Concert for five canaries.

Horst Rickels/Elvira Wersche – Dodekafonie (V2 – 1987)
Concert for piano and falling drops of water.

Ad van Buuren – Panoramafoon (V2 – 1993)
A sound installation consisting of a number of tape recorders that play back and record simultaneously. The sound of the first tape recorder becomes more and more distorted as it is recorded and played
back time and again by the other recorders.

Thu20 with a contribution over the telephone by Gregory Whitehead (concert, V2 – 1989)

Voice Crack (concert, V2 – 1990)

Collectif & Cie (concert with images, V2 – 1989)
Concert using the IRISIS-system. A computer digitizes images which then manipulate
and control sounds.

Dick Raaijmakers – Intona: dodici manieri di far tacere un microfono (V2 – 1992)
In a laboratory-like setting Dick Raaymakers craftily dissects twelve microphones – cooks them, smashes them, burns them and
so on – in order to prove that a microphone can never be a musical instrument. (See: interview with Dick Raaijmakers, page 8.)

Dick Raaijmakers – Beeld Streepje Geluid (lecture, V2 – 1988)
The composer smashes “2000 years of culture” to demonstrate by sight and sound
that images and sounds can only combine with each other at an elementary level.

Felix Hess – Moving Sound Creatures (V2 – 1989)
The robots move and produce sound, depending on the
behavior of the other robots and the audience.
(See: interview with Felix Hess, page 113.)

Felix Hess – Papegaaien (V2 – 1994)
A recording and playback system where one loudspeaker
“mimics” the other loudspeaker or a visitor.

Dick Raaijmakers – Ideofoon (V2 – 1988)
AnneMie van Kerckhoven – Mental Rotation – l’age d’or 2 (V2 – 1988)
Four rotating monitors, their screens pointing at a mirror mounted over them,
display a cycle of images at regular intervals.

A loudspeaker is short-circuited with itself,
making it produce its “own” music.
(See: interview with Dick Raaijmakers, page 8.)

Logos Foundation – Holosound (V2 – 1988)
The sculpture is a musical instrument that can be
played by moving through it.

Mit Mitropoulos – Face to Face 4 (V2 – 1989)
Communication via two monitors.

Steina Vasulka/Michael Saup – Hyena Days (V2 – 1992)
Concert in which the musical instruments edit projected video
and computer images instantly by means of MIDI signals.

Gordon Monahan – Speaker Swinging (V2 – 1990)
Three dancers swing loudspeakers around themselves in a radius of five meters. The
speakers produce sine tones and as the distance between audience and loudspeakers
varies, a Doppler effect takes place.

Roy Ascott – Telenoia (V2 – 1992)
24 hours of worldwide exchange of art works via telephone, image
telephone, fax and bulletin boards.
(See: Non-communicative Networks, page 123 and interview page 88.)

The Haters – Trigonometry (V2 – 1987)
Watching static noise on TV for half an hour.

Stephen Wilson – Street-Voice-Space (V2 – 1990)
A “street opera” in which a computer conducts an opinion poll
among the spectators. Their responses can be heard in varying compositions over various loudspeakers.

Brad Whang (installations, V2 – 1993)
The artist, armed with an electrifier, mingled with the audience and randomly administered electric shocks.
The amplified sound of people eating soup could be heard in the exhibition space.

Bastiaan Maris – Insecten en spinnen (V2 – 1993)
Steam-driven “insects” and “spiders” race through the crowd.

Marschal Weber – Tumor TV (V2 – 1992)
A game between the performer and his TV.

Von Magnet (theater, V2 – 1988)
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Shared rejoicing

There are nine Muses, but not one for the visual arts. There is a Muse
of epic poetry, philosophy, rhetoric and science; a Muse of history; of
music or flutes; of comedy; of tragedy; of dancing and light poetry; of
lyrical and love poetry; of mimic art; and of astronomy. In ancient
Greece these were all performance and declamatory arts, narrating or
singing, oral culture. The visual arts were the domain of Hephaistos,
the limping god of craftsmanship. The Muses have to do with all art
forms based on movement, rhythm, repetition, ephemerality, onceonly-ness: unstable media.
No one has defined the difference between stable and unstable
media better than Johan Huizinga in Homo Ludens. Here’s a long
quote: “How totally different from the ‘Music’ arts is the effect of the
visual arts. The architect, the sculptor, the painter or draftsman, the
potter, the decorating artist in general inscribes his esthetical impulse
in the material by diligent and sustained labor. His creation will last and
remain visible. The effect of his artwork does not depend on it being
deliberately shown or performed by others or by himself, as in music.
Once finished, it exerts its effect, still and mute, as long as there are
people feasting their eyes on it. Lacking a public act that celebrates the
artwork and brings it to life, the realm of visual art does not seem to

STEINA VASULKA (1940) and WOODY VASULKA (1937) are
pioneers of video and media art and of art with heavy
machinery. In 1971 together with Andreas Mannik they
started the media arts theater The Kitchen in New York,
the still-existing video and media art theater. In 1996
Steina was artistic co-director of STEIM (Studio for
Electro-Instrumental Music) in Amsterdam, Holland. Their
work is exhibited at museums, galleries and festivals
all over the world.

interview

V

asulka’s

In de 1960s, how did youcome to use the then-new media of video, computers and other devices as artistic tools?
Steina Vasulka: My love affair with art was all-consuming from the time I was eight or nine years old until my late teens. I
lived by it. I went to every concert, play, opera and gallery show I could. Nothing else in life made any sense to me. I never
chose to be an artist, I just knew I would not work in a bank or wait on tables. I loved playing my violin, but when faced with
the prospect of being a professional musician, I realized I had made a dreadful mistake. I found myself in New York in the
mid-1960s going from gig to gig, wondering if there was not more to life than black dresses and meager fees.
I had met Woody Vasulka in the early 1960s in Prague, where I was studying music at the time, and by the mid-1960s we
had moved to New York. Woody was a filmmaker, and through his film contacts he came across video in 1969. Both of our lives
were changed forever. Woody introduced me to his new discovery – it was like falling in love; I never looked back. My problem
as a musician was, I didn’t really enjoy performing. I enjoyed music tremendously, but the performance part in front of an
audience was a torture. So when I started in video, I could do all these performances for myself within my four walls and

favor a frivolous element. However much he is possessed by the
creative urge, the artist seriously and intensely labors on, like a
craftsman, continually testing and correcting himself. His rapture, so
free and untamed at its conception, during execution has to be subjected to the skillfully shaping hand. Where in the creation of the
artwork the frivolous element seems absent already, in beholding and
enjoying it, it is absolutely not expressed at all. There is no discernible
action.”
This explains not only why a visit to a museum can be boring,
but also why art lovers’ faces go pale when you declare one of their
revered paintings to be “charming.” Huizinga: “The ‘Music’ artwork
lives and prospers in an atmosphere of shared rejoicing. Not so the
plastic artwork.” Unstable media, playful. Stable media, serious.
Unstable media, mass culture. Stable media, high art. Or, in another
twosome: Unstable media, time sequence; stable media, spatial
structure (“his creation is permanent”). Unstable media, time;
stable media, space.
In order to enjoy a painting, drawing, etching or photograph, a
sculpture, ceramic or building, to really get to the heart of it and make
it give all it has to give, you have to enter into a one-on-one relationship with it. What does this image, this work, mean to me and me
alone? The more personal the reaction to a stable image, the more
authentic the experience becomes; the more you do it justice, the more
you let it do justice to you. To understand this art means to develop an
utterly personal definition of it during a prolonged, never-ending
probing of the images for their potential to unlock, within you, the
world. You and you alone are the gate they open. Behind it lies
everything, at least everything within human’s grasp. The religious
experience evoked by stable art is concrete, worldly, “secular.”
Once you have developed this very individual view of art it
becomes interesting to find out other people’s definition of it. Then it
pays to visit museums, exhibitions or galleries. What effect did this
work have on them, the curators and directors of museums, to make
them call it art? What did it do to the artist to present this work as art?
What does it do to me? You read a catalog, a book, a newspaper article,
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decide later if I wanted to show it to anybody else. It was a liberation. I could make all the mistakes I wanted without having
to be bashful about it. As soon as I had a video camera in my hand – as soon as I had that majestic flow of time in my control
– I knew I had my medium. We already owned a two-track audiotape recorder which allowed delays and speed changes. We
immediately proceeded to process and manipulate videotape along the same principles we had applied to audiotape.
Woody Vasulka: One of my motivations to play around with video and audio instruments was, I recognized very early that it’s
the same material – it’s energy in a particular arrangement in time. There’s only a frequency range and organizational
difference between video and audio. That unity of material inspired us to exchange all video events into audio, interfacing all
sorts of video events into control for audio synthesizers, and vice versa. It became a mutually complementary inspiration. That
taught us the most dramatic lessons about the material: what it is, how you move it around, change it. It’s very close to what a
sculptor would do with other materials, like clay. Instead of using our hands to mold the image, we use time and energy to
manipulate it.
I’ll give you a typical example: when we started to work with video in 1969, the first common artifact of that medium was a
video feedback. Overnight it became everyone’s art – worship of electricity, one could say. It was so easy to make; you just take
a camera, connect it to a TV set and point the camera into the TV screen. It makes a structured image mostly, something that
very closely resembles a moving mandala. That happened to have a certain cultural validity at that particular time. This
phenomenon of making a mandala with feedback, I think, is much more interesting in an anthropological context than in an
aesthetic one.
Your art is interesting both from the point of view of the imagery and the interaction. How do you get the materials for your installations
and/or performances, both the images and the machines? Why are these materials adequate to you?
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an interview and gradually you start to understand: ah, that’s why. No
matter how many people come to look at a painting, or how many
people see a photograph in a magazine or pause to admire a sculpture
or a building’s façade, they are all unique individuals reacting in a
unique way (if at all). And these people are not aware of each other,
unless they’re in each other’s way in a crowded museum or street. They
never react as a crowd, as a mega-organism that has direction and will.
How different things are at a concert, a performance, a movie or
a speech. These are real mass media events. All members of the
audience are connected to the same energy source on the stage or in
the public square. All the properties Elias Canetti ascribes to crowds can
be expressed here. Those present crowd close together; they start to
feel equal to each other as they face or move in the same direction. And
they pursue a form of release, the moment when they will truly be a
crowd/mass, each and every one of them losing his or her individuality,
drawing more and more bystanders and sucking them in to become a
larger and larger crowd. Growth, equality, density and direction are the
characteristics of a crowd.
Television has been called a mass medium because it reaches so
many people at the same time, but it rarely leads to the
manifestation of crowds, except perhaps occasionally, in a bar or in
the streets after a victory by some sports team. And this is only after
the television has already been switched off. Television is rather the
opposite of a mass medium, isolating viewers in their living rooms.
With each round of innovation over the past hundred or two
hundred years technology has become more introverted. While
stage drama and street theater were truly mass media, film was
much less so as the comfort and darkness of the cinema reduced one’s
awareness of one’s own and other people’s bodies. Television subsequently eliminated the unknown co-viewers, leaving only family and
friends to share the experience. Surfing the Web, finally, is a totally
solitary activity, even in an Internet cafè.
True mass media aim to give the user an experience that is
characteristic of festivities: the merry excitement of taking part in
something for which performing artists provide fuel but not content.

asulka
SV: The aspect of the process of creation I like most is the initial recording. Sleet or snow or howling rain – I love that part,
especially if I am alone out in nature. In New Mexico, where I live, my images are rivers, mountains and arroyos, but when I
found myself in Tokyo, my material became the people. The Japanese have a social protocol that, for them, is a daily routine,
but to a Westerner looks like fabulous theater – the way they bow, the way they make certain signals.
video images from Tokyo Four
For example, when the Japanese want to cut through a crowd in a hurry, they put their hands forward
in a chopping gesture and a magical corridor appears in the ocean of humanity. They have hand
signals for “yes” and “maybe” (although “maybe” usually means the unutterable “no”). They seem to
wear an invisible armor, a “no man’s land” around their bodies.
Between taping and editing, there is usually an intermediary step during which I alter and mix the
images, change color or run things upside down or backwards. This is where the particular uniqueness
of working with the electronic image comes into play. It is somewhat akin to photographic darkroom
techniques, but it really reminds me of playing an instrument. I change style, timbre, dynamics and key
in an improvisational and spontaneous way. In my multi-channel video compositions, I often make a
ground image of a certain duration, which I then duplicate as tape #2, tape #3, et cetera. I then drop
different but complementary images into the copies, and a phenomenon similar to musical
composition starts occurring. Starting with a melody or theme, I add harmonic lines and discover that
the melody is far less interesting than the counterpoint. Sometimes there is an emergent melodic
structure that interweaves through the instruments or (in my case) the video screens.
I always intend my video environments to be experienced in a quiet, dark place. A museum is
potentially a good exhibition venue, but museum people always seem interested in placing video
installations in a maximally visible location. They tell me triumphantly: “We are going to give you the
lobby.” It is always assumed that video ought to be loud and public, but I really want it to be quiet

This content is what Canetti calls the turning point of the fear of being
touched, the moment when the natural aversion to being touched by
strangers turns into the pleasure of rubbing up against each other. It
doesn’t really matter how many people make up this mass – three’s a
crowd – what matters is that they get the chance to lose their
individuality by connecting to an external energy source. This loss of
individuality as a goal in itself, this transgression of the aura of
untouchability surrounding every person is the opposite of the
individualization “high art” strives for. This makes all mass media
culturally suspect. At the same time it makes all unstable media
suspect, because all unstable media are potentially mass media, just
as all stable media are potentially art media. Television is an
unstable medium, which is why it is regarded as a mass medium.
Television evokes the idea of an abstract crowd which is imaginary
because it gives the lone viewer the notion that many more people
are watching elsewhere, as proven by the ratings. The banners and
counters on websites perform a similar function.
Stable media confront their consumers with their own mortality.
Everything depicted in paintings and photos, in sculptures and
ceramics, is gone; the people have died, the landscapes have been
swept away, the objects have been broken. Even the creator of the
image is not there any more while the image itself has remained in
existence undiminished. This is seriousness: the need to create something durable in the face of the transience of life on Earth. The content
of stable media consists of the instability of their consumers (both
those depicted and those watching). Unstable media on the other hand
are themselves transient, time-based, once-only. They do not deliver a
durable structure; they initiate a process. They transfer their
consumers to another realm or space or mentality than that of
mortality, of ordinary life. They are playing a game in the sense
Huizinga defined.
The game of unstable media is played in a parallel world, and if
there is any stability there, it is that of the rules one obeys for the
duration. Play – the beauty of this world lies in its transience. However
heavy the materials of unstable media are, they are characterized by a
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and private – a thousand monitors and one viewer, not the other way around. I want the viewers to be so absorbed by the
work that they experience another level of mind. I expect them to share the kind of strong feeling I have for the material, and
to my amazement, they sometimes do. An old man who had watched Tokyo Four (1991) over and over once explained to
me that this installation was all about death. At that moment I knew that he had really seen it – even
video images from Tokyo Four
though it is not all about death.
WV: As to our materials, basically I collect found objects. I virtually find things, whether by coincidence
or because of the architecture of the machine – artefacts are produced which I have never looked for,
or never tried to produce. But they are there, so you find them. You know, I grew up in Brno across
from the airfield, where there were these enormous amounts of airplanes tossed in a pile. German
and later Russian airplanes. As children we would go and take these things apart; that was our
pastime. We would find everything from objects to human limbs – anything you wanted: old albums of
photographs, furniture, metals, war materials, cars, weapons. So as children we just rummaged
through this junkyard called Europe and played around with all the remnants of the war and the
displacement of all values. That has stayed basically with me up to now.
We live close to Los Alamos, and I go there to look through what’s there – atomic junk and
encasings of the nuclear weapons that haven’t been used. In the kind of surplus technology graveyards
where I scout for stuff, I come across whole systems or at least subsystems that become the physical
platforms for my installations: celestial navigators for airplanes, targeting tables used by the navy, a
bombing rack. These devices have some kind of past, usually the sinister mythology of what might be
called the “intelligence” of the machine. A machine like the computer is not a one-time virgin
experience; it has accumulated knowledge from many predecessors, from mathematics, logic, and
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certain lightness, a freedom from care, a non-tragical stance, a cheerful
optimism. The realization that the party will be over within a few hours
heightens its intensity and the vigor of the dancing. Unstable media
allow for wild parties; stable media prevent them. Any mass popular
festivity can get out of hand and lead to chaos – as is time and again
illustrated in the violent eruptions of fascist hordes blinded by orators,
and of hooligan mobs agitated by soccer. Such disturbances are not
likely to occur at an art museum. The only excitement there takes place
when someone slashes someone else’s work: individual protest.

Media as motor of history

35

Besides being a means to evoke desired or unexpected experiences,
media have always also been controlling technologies, devices of
discipline and instruments of civilization. They provide coherence and
dynamics to a society. Stable media last a long time and thus can
provide a monopoly of power for the group that controls them:
traditionally scholars and priests dealing with an illiterate people or –
more contemporary – critics and art connoisseurs in a nation of
philistines. The elite guarantees the stability and continuity of
political, economical, religious and cultural structures. According to
Harold Innis (The Bias of Communication, 1951), the
Byzantine Empire held out for a thousand years and Hitler’s
Thousand Year Reich lasted only twelve years, because the first was
founded on the use of the enduring and expensive medium of
parchment in the hands of a political-religious hierarchy, while the
second founded its power on loudspeakers and radio. Stable media
facilitate longer-lasting empires; unstable media make for spatially vast
but short-lived ones. The Byzantine Empire replaced the Roman
Empire, which itself had owed its continuity to a bureaucracy that used
the more or less stable medium of papyrus (when the production of
papyrus collapsed, Byzantium rose). By the fact that all Germanspeaking minorities in the neighboring countries could be reached by
radio, the Nazi Empire replaced the Weimar Republic, which depended
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Cartesian tradition. As an artist I don’t have the power to supervise the inherited culture or the evolution of tools, I can only
shift a certain contextual meaning and interpretation in this techno-cultural environment. I can navigate the machine until it
starts assuming its own cultural character, unique and unrivaled.
In 1971 you started the media arts theater The Kitchen in New York, working both as pioneers in video arts and electronic art (music, digital
images, machinic installations). In the 1990s you organized the exhibition Eigenwelt der Apparate in Linz, about the pioneers of
electronic art. What, for you, is electronic art? How do you define “art in the age of technology?”
SV: Art has not lived a day without technology. From the person who used a tool to chip away at a rock, or the person who
used oils to make a painting or the musician and his instrument – all have used technology. And now, in this century, we use
the technology of this century. And art will always make use of the technology of its time. The craving to use technology to
make art has always been there.
The creative process, for me, is a tremendous pleasure, even when it is painful, such as when I feel inadequate to the task.
People perceive this pleasure in my work and often object, “But you are just playing!” This comment gives me tremendous
pleasure! The motivation to make art seems to come from a deep desire to communicate; for some artists, it comes from a
desire to communicate on a massive scale – something that does not particularly interest me. I see no qualitative difference in
more people versus one person if I am communicating. Our whole existence seems to be about communication. It cuts through
cultures, languages and continents. It also cuts through time. We spend so much time with people we have never met – often,
with people who are long dead.
But the primary motivation for all art is the desire to communicate with oneself. This is a spiritual idea. It has been the sad
lot of many artists to communicate only to future audiences, but through lucky coincidences, artists and their audiences have
sometimes found each other in the same place at the same time. Paris in the 1920s was like that. New York in the late 1960s
was like that for us. It was a luxury.

on printing presses, as soon as that nation’s borders became unstable.
According to Innis, the arrival of new means of communication
inevitably leads to a disruption of the power of the elites. This may
explain why literary people – printed text being the instrument of
power for centuries in the West – have been announcing all through
the 20th century that everything was going to the dogs (“all things of
value are defenseless”), with the arrival of radio, television, comic
books, computer video games and the Internet. Literature saw itself
being demoted from expression of the highest to just another form of
entertainment amongst others. In the domain of technical images
the stable medium of photography was only accepted in the temples
of art after having shed its mass-cultural aspects. Video, a halfstable medium, was also allowed in as long as it reflected upon its
own tragically transient status, depicted within the stable
environment of the video installation. A perfect example of this is
Nam June Paik’s TV Buddha (1974/1982), in which an ancient
Buddha statue stares at its own image projected on a monitor
through closed-circuit video.
The rapid introduction in the twentieth century of unstable
technical media such as telephone, radio, electricity, television and the
World Wide Web resulted in accelerated economic processes and
continually shifting monopolies of power. The “empire of the media,”
to paraphrase Innis, now encompasses all of the Earth’s space but has
shrunken to real time. Paul Virilio, the French “speed” thinker, has
devoted his complete oeuvre to the consequences of this development.
Time, social continuity, has become an increasingly shadowy element
to users of the new media. Long-term planning in large corporations
now covers a three-month span; Internet companies have to be
successful within a week or forget it. Looking further ahead than a
couple of days or weeks is considered unrealistic. If one would wish to
assign a function to unstable art at all, it would be that of learning to
cope with this universal ephemerality and elusiveness, this instability
of the modern world. Not by idolizing it in a melancholy or heroic way
or by rejecting it, but by cherishing it and exploring it to see how livable
it is, what its “Music” potential is.
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WV: We should demythify electronic art. We should regard it in the context of the other arts. In other art forms artists admit to
playing with the material. Inspired by the material, they revert to non-intellectual working, playing with hands or whatever.
These are notorious processes – maybe the basis for the working of art. But when our kind lapses into playing with this stuff,
people begin to differentiate, as if this crap, computer-video-electronics, should mean something intellectual, while it is very
much the same process of play. If people do not play, they move into the category of ...
SV: Professionals.
WV: I was educated in film in Prague in the early 1960s when the Prague Spring was in preparation. Political restrictions were
being lifted and the spirit of liberation was in the air. The head of the film school happened to be sitting on every
international panel of every important film festival of the planet. He would hand-carry those films back with him on the
airplane, evading the watchful eyes of the censors. We became quite informed.
When I came to America something very different was in progress: the American avant-garde. There was the music and
miles of art. Unbelievable works of art on display on New York piers, made just for the hell of it. It shocked me into building
my personal medium, a new vocabulary, free from the imperial imposition of the camera. It was just in time to activate and
then to terminate the utopian notion of our century. It was about specific knowledge after all, something having to do with the
language of systems and the ability to master a code.
After 20 years I rediscovered that I like to drill holes, to get physically involved in the world; however, not for a need of
becoming a sculptor. I just want to bring into this world a machine system from which I can learn. I’ve collected military
devices from the Los Alamos junkyard almost against my will. Don’t get me wrong, I have a sort of kinky affection for the
machines that can deliver death swiftly and without remorse. All my life I have tried to deal with this intellectually, but I am
still just halfway through. I admit that my war was the just one, but there is a belief that all wars are an integral part of
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Ulrike Gabriel
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You are strapped in around the waist. The belt monitors your
breathing, not just its depth but also its rhythm and regularity. The
image you see projected on the four walls of the space you find yourself
in, alone, is controlled based on these measurable quantities, these
parameters. The initial image is static, but after some stimulation
from the waist belt it starts to move. Rectangles and planes change
shape, stretch, shrink, rotate to the center, around their axis, all to
the rhythm of your breathing. You realize you are the driving
element behind all these transformations and movements, but how
exactly, and why? It just goes on and on. The computer-generated
video image in this installation is in black-and-white and coarsegrained, but because of the spectacular shifting and contortions of
the planes it still looks rather overwhelming. And then not. You remain
standing calmly as you are, there is no dizziness. You control the image;
you actuate it but there is no direct relation between how you move
your belly and how the image transforms. Your breathing affects the
image and the image affects your breathing. In a bizarre way there is a
one-on-one relationship between you and the computer image. As the
observer changes what is being observed, the observed changes the
observer. That is the definition of interactivity. Breath, an installation by Ulrike Gabriel, 1993.
Ulrike Gabriel started out as a painter. At some moment she
realized she was working for months on end on the same type of
drawings, endlessly reworking the same image. There was simply no
reason to stop, however she strove to arrive at a complete image. The
image itself wanted to go on. It somehow had gotten into a loop and
she, Gabriel, was in the loop with it. The conclusion that forced itself
upon her was that she had to start making moving images. She tried
her hand at a video film but the medium didn’t suit her. A film has a
beginning and an end with a measure of time between the two. But
Gabriel was looking for an infinite process. It shouldn’t be necessary to
know what the beginning was, what the climax was and what the end
was. The image had to be much more autonomous and much more
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human evolution ...
I don’t really consider myself much more than a glorified machinist. I like what science calls “primitives,” basic building
blocks of a method: primitives in waveforms, in Boolean algebra, in behavior. Intellectual reflection doesn’t help all that much
in forming a sense of how to build physical constructions. That sense seems to draw on other instincts. I like to build by
applying a sort of binary system, to combine the physical and the abstract, the virtual and the actual. But the code requires an
extra ability and extra concentration, so I am slowly drifting into a separation between the real world and the world of the
intellectualization.
What I do as a machinist is to integrate or include all cultural coding systems: text, sound, camera view, physical motion,
choreographic gesture, interactive strategies. My work is about ideal, abstract transformations from one code to another.
Unlike the industrial or engineering approach that has a fundamentally defined task to solve, I am not solving anything; I am
interpreting. I am trying to look at all this as a product of culture within the dimensions of art. It is the proximity of my
investigation or construction to art that is the relation I prefer. In fact, what I have been doing all my life has been labeled
“art.” I have no particular claim to that being true, yet I do like the asylum of art. In my heart, art is the only thing I’m
interested in.
video images from The Brotherhood – Table III (see also p. 150)

dependent: more autonomous in relation to the images coming before
and after, and more dependent upon the observer. Or the other way
around: more autonomous in relation to the observer and more
dependent upon images coming before and after. The solution was a
digital database of images coupled with an interface for endlessly
retrieving new images, recombining and transforming them so the
same image never appears twice and you never know what the next
image will be. Ulrike Gabriel learned how to program a computer, and
Breath was the first result. In this constellation there is no reason
why the breathing-related movements of the belly would shift
rectangles and polygons on a screen. Still, the connection between
belly and image cannot be denied. Both are one system, connected
via the belt and the computer. Mutual autonomy and dependency:
again, the definition of interactivity. Because the image wanted to
go on and on, Ulrike Gabriel hooked it up with something that never
stops: our breathing.
Terrain_01 is a later installation by Gabriel, from 1994. You
sit on a chair with a band around your head. Sensors in this band
monitor your brain waves and show these on a small monitor beside
you. In front of you, under an array of strong lights, is a large round
metal plate with thirty free roaming mechanical “pill bugs,” about the
size of your hand. They are made of something like tin, have solar
panels built into their backs and are fitted with wheels. As soon as the
lights are switched on and throw a pattern of light dots on the metal
plate, the robot animals start to move. They go towards the light and
avoid contact with each other. As a group, they demonstrate some
interesting behavior: gathering, separation, pairing, panic, backward
retreat (fear of being touched). Researchers of animal behavior would
have a field day with them.
The amount of light the lamps give off depends on how many
brain waves you produce on the monitor. The quieter your alpha and
beta waves are, the more light is produced. Initially, when you are just
settling down and adjusting to the system you have just become part
of, the robots do nothing. When you close your eyes and manage to
relax your brain, the lights start to glow and the robots demonstrate
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Terrain_01

eibel
PETER WEIBEL (1944) is director of the ZKM (Zentrum
fuer Kunst und Medientechnologie) in Karlsruhe,
Germany.

You have been part of the movement that created the electronic arts as we know it today, as an artist, a theorist and an organizer of
festivals and events. You have witnessed the rise of electronic art from its tentative beginnings until the present day, in which electronic art is
an accepted art form amongst others. To start at the beginning, what do you you consider to be the roots of electronic, or media, art?
Peter Weibel, V2 – 1994

I’d like to mention a neglected art movement from the 1960s, the avant-garde film, in which people
started to think about the expansion of cinema techniques as an expansion of the function of the
image. Usually this art movement is seen in connection with the art movement of the 1920s and 1930s,
with visual artists like Marcel Duchamp and Man Ray. From an art historical point of view this may be
correct, but the artists from the 1960s, me included, did try to establish an art of the moving image
that differed from the field of visual arts. We wanted to separate ourselves from painting, and from
the tradition of the image as it was coded as representing something. Even abstract art was still under
the Damocles’ sword of representation: it didn’t represent the outside world, but an inner world, as the
artists claimed. We, on the other hand, were interested in the iconoclastic aspect. When Hollis
Frampton made the movie Zorn’s Lemma, in which he replaced images with letters in a
mathematical model, he was questioning what an image represents. More important than any
objective or subjective representation for us were the inherent material qualities of the cinema. This
starting point not only lead to structural and materialist film, but also to expanded cinema. Our goal
was to broaden and expand the cinematographic code in a critique of representation, in a critique of

see also p.. 164-165
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their movement tricks. But as soon as you look to see what is going on,
your brain waves peak again and the lights go out and there is nothing
of any interest to be seen anymore. You control the system as much as
it controls you. Only if you succeed in watching the robots without
thinking or feeling anything can you see what the robot insects are
doing, instigated by you. You must watch completely level-headedly. If
you can pull that off, try looking in all objectivity at real animals, your
fellow men. Gathering, pairing, fear of being touched, panic – conscious, intelligent behavior is a product of perception. It’s all in the eye
of the beholder.
By using simple parameters, like those of breathing or brain
waves, Ulrike Gabriel wants to create complex situations, either in
images or in reality. Her work tends to become increasingly complex.
Take, for instance, the installation Memory Space (1999), this
time by Ulrike and David Gabriel together, in itself derived from a
previous project called Perceptual Arena (1995). In Memory
Space’s constellation, at one side is a text machine where you can
type in words which then start to float on a computer screen among
previously entered words. At the other side is a second visitor wearing
a VR helmet, looking around in a three-dimensional environment. The
words entered into the text machine appear floating in the VR
space. When the “VR navigator” looks at a word floating by, this
same word is then colored red on the monitor at the other side of
the installation. The “text writer” can now pull other words from the
word cloud towards the word in red. If this word combination is
recognized by a database of text fragments that is linked to the text
machine a sentence built from fragments in the database is projected onto a large screen above the text writer. Often this produces
nonsense; sometimes it is surprisingly apt. While the sentences are
being constructed the words in the VR space are being transformed by
an image generator into sculptural shapes consisting of sharp-pointed
planes. As the navigator you can float towards and around these by
moving your head, avoiding looking at the next word that has been
entered and may be floating by. What you see as the VR navigator can
also be seen by spectators on a monumental screen on the VR side and
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the relation between image and reality.
The models we had for this critique came from three different philosophical discourses: semiotics, mathematical logic, and
cybernetics. Semiotically the image in cinema can be described as “iconic” – directly derived from reality, as in mainstream
cinema. If you go one step further the cinematographic image can be said to be of a symbolic nature – not only is there an
external relation to reality, but also an internal relation to other parts of the film, within the organised structure of cinema.
This second, syntactic approach allows the use of a different model than the iconic one, namely a mathematical or musical
model to structure cinematographic material, as in early Peter Greenaway movies.
The third approach is the pragmatic one: how is the behavior of the spectator encoded in relation to the imagery? In my
own work I attacked this pragmatic dimension of the cinema: what does a curtain mean, or an entrance? Why do people have
to pay, go in, sit down? Why project on a screen, why not have 20 projectors, 20 screens? I used a mathematical model: I
called film a calculus – an algorithm I would say today. Film has defined elements, like celluloid and a projector, plus a
temporal succession: first you have a camera, then a set you film with a camera, then you develop the film, then you project
the film, et cetera. First I said: why not do it vice versa? Why not put somebody in front of a screen with a light on him and just
the sound of a camera running? I changed the calculus. Later I asked myself: why not use my skin as a screening place? The
hairs on my body are signs and erasing them is like making a cut in a painting, as Lucio Fontana did. My work was about
reorganising, redefining and recoding what cinema is.
And then I discovered a new medium that recorded and projected at one and the same time: video. Video had the
simultaneity I had been looking for in cinema. As early as 1969 I started working with it. I made a work in which people came
into a space where they only saw a camera. At the same time I showed other visitors in another room the recording equipment
and the people coming in. The pragmatic aspect of visiting a gallery became the semantic and syntactic product that people
came to see in that gallery. That was very strange then: visitors always came to see an art object. But in this 1969 installation,

a small screen on the text machine side, with sound.
The interactivity in this complicated installation is this: the text
writer enters words, the VR navigator chooses from among them, the
text machine with the database constructs sentences out of the words
chosen, and the image generator translates these sentences into virtual
sculptures which the navigator can float towards and around (until
they become so large that they explode, as rumour has it). Both
participants in this installation provide the content of their interactivity themselves, even if this is mediated by the image generator
and the database of text fragments. Both the words from the writing
participant and the images from the navigating participant are
unstable. All the combinations of words into sentences and into threedimensional shapes are unique. There is no underlying system, only
esthetics.
Why do all this? Why make things so complex? In this
installation words and images are the media for a form of
communication which, although it uses linguistic and visual signs,
does not use linguistic or visual meanings. Every possible meaning is
being neutralized by the preprogrammed arbitrariness of the text
machine and the image generator. It is the audience outside the
constellation that projects meaning onto the words and sees
representations in the images – the communicating participants are
focused on something else altogether. This is what makes Memory
Space a game: the exchange between the two players has no need for
the weight of interpretation – very unlike everyday life. To the
audience, however, something else applies. Once you have found out
how the words and images in the installation are generated, try
applying that objective view to the sentences and images you read and
see on a daily basis. Their meaning is just as preprogrammed and
arbitrary. You don’t need to interpret them; you can do without their
meaning. They function outside of their meaning, following different
rules. But they most certainly have an effect, both on each other and
on you. Here is a third definition of interactivity: communication
without the detour of meaning.
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Memory Space

lebie
The Public as Exhibit – 1969

called The Public as Exhibit, the art object has vanished. There was no artwork in the
form of an object, no image in the form of an object like a painting. There was only the
spectator himself as the image, seeing and being seen. The acts of seeing and observing became
the image. The processes of vision became exposed. The mechanisms of expositions became
exposed.
Expanded cinema was the beginning of a turning away from object-based art towards a
practice-based art, a moving away from material art towards immaterial art. But nobody from
the art circle had a theory about it, nobody could understand it. As long as the society itself was
in a revolutionary moment, with the student revolts and all, this didn’t matter. We had an
audience; we could make an existence from our work. When at the beginning of the 1970s this
revolutionary situation declined and everything became normal again, we lost our audience.
There was a return to conventional art forms. This forced us to create our own circuits and
festivals to continue our work.
So media art came from expanded cinema and not from video art?
It came from avant-garde cinema. The most successful video artists today, like Douglas Gordon,
Pierre Huyghe and Aija-Elisa Atthila are repeating the concepts of expanded cinema, from time
delay to multiple screens to multiple narrations, et cetera. Video can repeat these experiments of
expanded cinema more easily, more cheaply, faster, technically better. A continuous projection in
a loop requires an expensive, specific and complicated machine for cinema. With video you just
press the button. The film avant-garde worked at the border of its medium, at the esthetic,
syntactic and pragmatic border.
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“Erst die Theorie entscheidet darüber, was man
beobachten kann.” “It is theory which decides what
can be observed,” as Albert Einstein remarked to the youthful
Werner Heisenberg, and: “only theory, the knowledge of the laws of
nature, enables us to draw conclusions about the processes behind
them, based on our sensory perception.” In other words, the
perceived world does not exist outside of the way in which we
organize our perception by means of abstract concepts. We will
never be able to see the world as it exists independently of our
insights. When nature gives an unintelligible answer to a question
posed by science in the form of an experiment, this may lead to a
change in the theory and to the forming of new concepts. After this,
the world will look different.
Classical physical science, as established by Isaac Newton in his
Philosophiae naturalis principia mathematica (1687),
describes the world in an ideal state, as seen by an absolute observer.
What it does not describe is the world as it exists in reality. Space and
time, distance and duration, mass and speed to Newton were
quantities that existed independent of our sensory impressions, and he
had discovered their underlying principles. Newton pointed out the
order in a chaotic world, and it was a stable, timeless, controllable
order. It wasn’t until 1905 that Einstein showed how, for us, there
were no absolute quantities and all our observations were relative. To
a stationary observer, time passes differently than to a moving observer. Even space is not a homogeneous, endless continuity but is curved
around bodies and around itself. This relativity of Einstein’s, the
introduction into knowledge of active observation, subsequently led to
Heisenberg’s idea of the uncertainty principle. In the subatomic range
an observation influences the path of an observed particle, because in
order for us to see that path, a light photon has to hit the particle,
which in turn changes its path. It is impossible to know simultaneously
where a subatomic particle is and how fast it is moving. One can only
know its approximate position and movement. Knowledge of suba-
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And video artists work in the middle of their possibilities, not at the borders of their medium?
Exactly. The only place where video has reached a border of sorts is in video installations. To go beyond avant-garde cinema
video artists started to make installations that worked in real time. Then they realised that this was still too iconoclastic. People
in the 1980s were hungry for images – there was a return to painting, et cetera. So video artists started to make environments
stuffed with materials that were richer than the immaterial video images, like the installation Bill Viola made with trees lying
around, or Fabrizio Plessi working with marble plates. I myself have always refused to show anything else but video images
and video cameras, although it demanded more of the viewers. Nam June Paik turned monitors into objects that looked like
bodies or human-like robots. If he had made them as just sculptures, everybody would have said they were silly.
This brings me to the real problem with video art. Media like cinema, video and, later, computer are about dislocation,
while classical art is about location. Theater takes place in time and place on a stage; a sculpture is bound in space, as is
architecture. But from the telegraph in the 1840s onwards it became possible to separate message from messenger. Before
that, one needed a physical carrier, a person or an animal or a machine, to send a message. With new media we no longer
need such physical carriers of the message. The new esthetics is about dislocation; the message goes from one locus to
another. Video is of course ideal for this. You can send messages from one room to another, and even within a room make a
distance between camera and image. Media are also about disembodiment, and even work against the body. They surpass the
body. Television enables you to see further than your eyes, a telephone to hear further than your ears. Technical media are not
only an extension of the body, they can reach beyond it. They are above anthropomorphical scale.
It is therefore a tragic paradox to make media look like humans or humanoid robots. I call that treason. Media are made
to go beyond the borders of the human body, and then you make a clumsy humanlike thing with these media! It’s like making
a car that looks like a horse. In politics the term for this is revisionism. The most successful video art of the 1980s has been
esthetic revisionism. And what is even worse: it brought psychology back into it. The avant-garde cinema movement was not

tomic particles is not absolute but vague, a matter of calculating probabilities.
The irony of atomic research in the twentieth century is that
initially scientists wanted to know how atoms could be so stable that,
even after goning through all sorts of chemical combinations, they
always emerged again in the same form. The answer was Niels
Bohr’s “atomic model,” in which a stable number of protons and
neutrons were held together by nuclear forces. Around this nucleus
float the same number of electrons as there are protons in the
nucleus. But these electrons are unstable: they can collect and
radiate energy and do so in discrete quantities (quantums). Matter
can be converted into energy and vice versa (E=mc2). Light is a
stream of particles or a wave movement, depending on how you
look at it. Soon the atom nucleus itself proved to be not stable but
fissionable: atomic energy, nuclear weapons. What started out as
interest in the stability of matter led in the end to the realization that
all building blocks of the universe are unstable.
Heisenberg: “Nature has been fashioned in such a way that it can
be understood. That is to say: our brain has been fashioned in such a
way that it can understand nature.” In the classic mechanical world
view the following thought experiment was permissible: If you could
observe the position and velocity of every building block of the
universe, then according to Newton’s laws of movement you could
know not only the present but also the complete past and future of
these elements. Position and velocity (the trajectory of a body) provide
enough information to describe the entire life of the body, both
forward and backward in time. What this thought experiment reveals
is that in the mechanical world view the universe contains hardly any
information at all, even though the “mechanics” believed they now had
at their disposal all the information there was to have.
Information, in the eyes of early cyberneticists – Claude
Shannon, Norbert Wiener, Heinz von Foerster – was the degree of
organization in a system. Entropy, in this sense, was the degree of
disorganization within that same system. The amount of entropy is the
negative of the amount of information. Every closed system tends

M

60

edia

lebie
about psychology, but about material and technical deconstruction, and from there to mental deconstruction, mind expansion.
The end of painting came with noise – you could call a Pollock painting noise – and abstraction. Media art started with noise
and abstraction; when you amplify a video head you get noise, you have nothing. Therefore it is very strange to
anthropomorphize it again, like Bruce Nauman is anthropomorphizing video to give it back a soul. By using video to make
beautiful images and even go so far as to refer to
Observation of the Observation: Uncertainity – 1973
the history of painting, as in the triptychs by Bill
Viola, you give the art world objects again; you fill
rooms with objects. But in effect this practice
blocked and stopped the development of video, and
was one of the reasons why artists hooked up to
computers.
The computer offered a possibility already present
in video called closed circuit. You can become part
of the image you are looking at; you are part of the
system you observe. This was the beginning of
interactivity. Interactivity takes a pragmatic
approach, since the image is not syntactically or
semantically defined but defined by the behavior of
the interpreter, as in music. With this emancipation
of the spectator the role of the creator is relatively
reduced and cut down. A similar thing had already
happened in the classical avant-garde music
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towards a state of full entropy, according to the second principle of
thermodynamics (“spontaneous reactions always evolve toward a state
of maximum disorder”). Therefore, entropy is the most probable state
of any system, information the most improbable state.
From this Norbert Wiener arrived at a fundamental insight into
communication: “The more probable a message, the less information it
gives.” This proposition was subsequently paraphrased by the media
philosopher Vilém Flusser to read: “The less probable a message, the
more informative it is.” Everything that behaves normally is probable
and therefore non-informative and trivial. This is why in the mechanical worldview the universe contains hardly any information at all.
Only what is weird, deviant, inscrutable and unpredictable is
informative. This is exactly what classic natural science overlooked,
fascinated as it was by the little bit of order it was capable of describing.
The little bit of order that, according to that same natural science,
spontaneously tends toward entropy.
Norbert Wiener: “Life is an island here and now in a dying world.
We are not stuff that abides but patterns that perpetuate themselves.
The individuality of the body is that of a flame rather than of a stone,
of a form rather than of a bit of substance” (The Human Use of
Human Beings, 1954). But how does life become “informed” in
this universe that tends towards entropy? Humberto Maturana and
Francisco Varela, in The Tree of Knowledge (1989),
pointed out that if you study a living system at the molecular or
atomic level, you will find no life there. An atom couldn’t care less
whether it is part of an organic or of an inorganic system. It will
behave according to the applicable laws of physics anywhere. Every
living creature, from microbe to primate, can be described at the
molecular level as an extremely complex, non-living piece of
machinery. At higher levels of perception, however, from cells to
tissue to organs to bodies, this no longer holds. There, the organism is
alive. Life, and intelligence and consciousness as well, are properties of
a complex dynamic system, properties that only exist to observers
outside the system because within the system they cannot be located.
Information is not material; it exists only figuratively. If someone
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scene with Schönberg. Adorno wrote that the tie between music and ear was cut. That is a good description of what avantgarde is about: you don’t have an immediate understanding of what you hear or see. Because popular music uses a melody,
its structure is comprehensible. That is why popular music can never really become art. It is on a low level of complexity where
your ear immediately hears what it is. In a more complex structure of music your ear can’t follow it anymore and you need a
concept to understand what you’re hearing. This is also true for a certain kind of art practice, be it in painting or in video.
Avant-garde is always theory-dependent, like modern science, like nearly everything in the modern world.
Are you saying this is also true for interactive art?
Media art has become so complex that there is no natural tie anymore between image and spectator. The spectator has to
operate in a conceptual framework. The spectator has to make the tie himself and create some meaning to it. Interactivity is
not just that you can press a button. In good interactive art the semantics of what you see and hear is partially created by you;
in bad interactive art the relationship between artwork and user is only mechanical. The problem though with computer
installations is that they still are locally bound and only work one way. What you do has effects on the image, but not vice
versa.
That is why I became interested in net-based installations. A video game remains inside the computer in front of you, but
with an internet game your partner can be in Sydney or in Amsterdam and your doings here have an effect there and vice
versa. Thus the relation between spectator and image is bidirectional and non-local. This opens up new structures of
communication. And that was what the avant-garde art of the 20th century was about: the content and structure of
communication. Take the red painting by Rodchenko: there was no content – a red color is no content. But it was changing the
material level of painting; it was changing the structure of communication. At the beginning of a new content you’ll always
find a material revolution. Media art has no content anymore in the classical sense. The content is a structural change or

addresses you, nothing from that person’s body penetrates into your
body. The only thing that is being disturbed is the equilibrium of your
ears and auditory nerves, and your body reacts to this by neutralizing
this disturbance. This is what we perceive as hearing. Living systems
are “autopoietic”; they are closed systems that continually generate
themselves just by continuously correcting the disturbances in their
state of equilibrium caused by breathing, eating, sensory impressions
and internal shifts. If it no longer succeeds in doing this the unstable
system resorts to a stable condition: death.
The world can be understood, but what is understanding? It is
different when you participate in something than when you watch.
It is different when you describe something in words and symbols
than when you intervene. It is different when you write than when
you read. By denying the role of the observer Newtonian mechanics
has in fact only studied nature’s “intentions” – the laws of nature in
their pure form – but not what nature perceptibly does. In the 20th
century the roles have been reversed, and not only in the natural
sciences. “Not the intention of the author but the effect his words have
is essential” – this was the starting point on which Marshall McLuhan
based his media theory. “The listener, not the speaker, determines the
meaning of what is said” – this was the insight on which Heinz von
Foerster based his cybernetics of cybernetics. Perception and that
which is perceived are equally unstable.
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It is the unstable world that entices Ulrike Gabriel to play. The world
where everything is always different, depending on your position and
velocity. The world of the unstable media – “media” seen as anything
that can contain or transfer information, “information” seen as the
relationship between triviality and improbability. The fact that I can
write this and you can read it is, in the light of astronomical, geological
and biological evolution, highly improbable, and in that sense highly
informative. Our wonder over this fact and our awe of it form the
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revolution on the material level – what I would call the “dispositif.” Unlike in other art forms, in media art there are still
revolutions to come on this material level, on the level of deconstructing the dispositif.
At the same time it can be said that the technical media have claimed representation. Photography, film and later
television and video are capable of far more precise and cheaper representations than brushes and paint, for example. The
function of representation has gone from the art image to other technical images. The use of photography, film and the other
new media in representative ways succeeded more triumphantly in 20th-century science. Therefore we are facing another
problem now: What to do with all these technical images of which only one percent is considered to be art? What do we do
with all the images created by astronomers, Hollywood filmmakers, mathematicians, journalists, medical scientists ... Up to 20
years ago medicine was a kind of musical art form. The doctor got the information by listening to the sounds he got from the
body of the patient. A doctor diagnosed a patient by way of ultrasounds, a stethoscope, et cetera. But today’s advanced
computer systems can make pictures of practically every zone and layer of the body. Medicine has become a visual art. And if
we were forced to make a judgment about which kind of pictures is most needed today, the images of media art or the
images of medicine, I’d have to say the medical science pictures.
So the true revolution of the media was not just the emancipation of the spectator and listener, but also the abdication of
the artist as the one and only creator of images. The first battle started with the invention of photography in 1839 and was
about the question: what kind of technical images can be art? That battle is won: today many people who work with
photography and video and computers are seen as visual artists and accepted as such by galleries and museums. The next
battle is about the question: what is the direction of art in the dialectics with all the other classes of experts who can make
images? We have to rethink the relationship between technical images and art.
The source content of successful media art today is mainstream cinema, coupled with the technique of the avant-garde
cinema of the 1960s. We invented techniques like time dilation, but we created our own images. Douglas Gordon takes
Psycho and extends it to 24 hours. I think that’s a wrong relation to mass media. The relation should not be to popular

W

W

36

religious dimension of unstable art. Life is no doubt an island in a sea of
chaos. But not all chaos is entropy, end point. Sometimes it can be a
beginning, as was discovered at the end of the 20th century. Chaos is
the mother of all information.
Until far into the 1980s, the apocalyptic mood was a defining
property of 20th century consciousness. Miscegenation, heat death or
cold death, hails of bombs, fall-out, meltdowns in nuclear power
plants, acid rain, poisoning of the environment, AIDS: everything
seemed to point in the direction of total entropy. Then, shortly before
the turn of the century, the eyes of science suddenly turned
energetically toward all those phenomena that until then had to be
repressed in order to keep stable the mechanic, thermodynamic and
quantum-mechanic worldview, even if the fears and desires repressed
in the process had continually recurred in popular culture and politics.
It was now discovered that within turbulent, fluctuating, principally
uncontrollable processes and “far-from-equilibrium” states, there was
an amazing order at work, as long as you applied a simple
mathematical formula to them.
It started in meteorology, that nightmare of everyone who
believes in the predictive capability of natural science. Edward
Lorenz demonstrated that the weather is so dependent upon minor
variations in any of its many determining factors that long-term
predictions are in principle impossible, even with the best
computers. But the fact that the weather is unstable does not imply
that it cannot be described. Within this chaos there is a stable
structure of infinite complexity, which Edward Lorenz – to the
astonishment of the scientific community – managed to lay down in a
handful of nonlinear formulas. After this, other principally unsolvable
problems were identified in other fields as well. Benoit Mandelbrot
demonstrated that the length of an irregular entity – the perimeter of
an island, a tree, a cauliflower, a cloud – can never be absolutely determined, since it depends on the distance between the measurer and the
object to be measured. From a satellite the perimeter of England has a
certain length, from the ground it is much larger, and on a molecular
scale it is almost infinite: the coastline is fractal. Mitchell Feigenbaum
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mainstream cinema, but to the real competitors: images created by scientists. It is important to find out what the difference is
between our work and theirs. Or maybe make an alliance. We should overcome Hollywood cinema, invent new strategies of
interactive cinema, with virtual worlds, et cetera. We should tread again in the spirit of the avant-garde, to again create new
methods for the encounter between spectator and image.
One of the problems with interactivity you mentioned is that people just want to push the buttons. That seems to be the normal reaction:
how can I do something with this installation? This means that the image isn’t really important anymore. The artistic material is the
interaction, not the imagery. Which suggests to me that we’re leaving the idea of the image as the central locus of art behind when we get
into interactive art.
I agree that in interactivity pressing buttons has become more important than the image. The image in its function of
representation has lost its appeal. What has become important in interactive installations is that one’s actions affect the
image. Even in some works here at the ZKM the image still represents something. I’d say that avant-garde interactivity should
be replacing representation by processing. Since the process is important in interactivity, the image must have something of
this processing. Groups like Knowbotic Research succeed in doing so. They offer no nice images; no trees, no buildings, no
plants. They show interactivity itself. They understand that the image should deal with processing, not with representation.
Art has to leave the ruins of representation and move into practices of processing. In the words of Manuel Castells, when
you show processing, instead of the flow of power you have the power of flows. Even in society the process of information is
now the driving force. We no longer have a society of flesh and bone, but a society of information processing. Money,
information, data are being shuffled around the globe on an enormous scale. If you make an anatomy of society, you should
give windows into this processing of data that governs the world. That is exciting. That is the true media art of today.

summed up this insight in his precept that from a certain distance
objects and processes lose their meaning. This is to say that the degree
of understanding of the world depends on the distance between the
observer and the observed. If something makes no sense to you at all,
then stand a little closer or further away.
This same total relativity and destabilizing of observation and
the observed that was such a destructive experience to twentiethcentury humans enabled chaos theory to come to the realization that
the certainty, durability, stability and timelessness for which the classic
natural sciences (and arts) had aimed were not the most interesting
states in the world. A non-trivial, dynamic order can be found
anywhere where nature organizes itself and becomes more complex
as time goes by, against all the laws of probability. “Irreversibility is
a source of order at all levels. Irreversibility is the mechanism that
allows order to come out of chaos” (Ilya Prigogine). For centuries we
have mirrored ourselves in stable images – in drawings, paintings,
graphics, sculpture, photography, film, video. Even music, the most
unstable of all media, could be recorded in scores, on gramophone
records, tapes and compact discs. Even ballet. But at the end of the
20th century we see unstable media, unstable art, where the repressed
ephemerality of the world is festively celebrated in all its once-onlyness. Celebrated as complexity through simplicity – made possible by
that same computer that through sheer calculating capacity uncovered
the regular irregularities in the weather, but also in rapids, animal
populations, the price of cotton, serrated coastlines, boiling water,
clouds, heartbeats, and in the images you can conjure up via software
by breathing, by not thinking, by forgetting all known meanings.
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Barney Haynes – The Shopping Cart (V2 – 1992)
Shopping for ‘art’ with a supermarket cart and
barcode reader. The space contains barcodes that
when scanned activate a videodisk. The images are
displayed on the monitor in the cart.

Barry Schwartz – Optic Nerve (V2 – 1990)
Performance where the artist applies organic elements such as liquid nitrogen,
mineral oil and high voltage current to extract images and sounds from
electronic and metal installations. (See: Imageless Art, page 97.)

Erik Hobijn – Delusions of Self-Immolation (V2 – 1993)
After covering himself with a fire resistant gel, the artist steps onto the platform.
Within seconds he is set ablaze and extinguished again.
(See: Imageless Art, page 81 and interview page 102.)

Just Merit – Gyroscope (V2 – 1993)
The visitor takes a place in the
gyroscope. It then starts to rotate very
fast and belches flames of fire halfway
through the ride. Movement, light,
sound and smell have a highly
disorienting effect.

Matt Heckert – Automated Sound Orchestra (V2 – 1993)
Industrial parts transformed into musical instruments are played with
a computer. The computer makes steel rings move and grind over
steel plates, makes metal fingers play strings and lets pistons stretch
drum skins. Together these produce a deafening noise.

Agnes Hegedüs – Handsight (V2 – 1992)
When visitors puts his or her hand – holding a
plastic eyeball – into the Perspex sphere, a
virtual world opens up: a projected 3D
representation of a small bottle containing a
replica of Golgotha.

Charley Hooker – The Chase (V2 – 1993)
An installation in the Muybridge tradition:
flashlights stage the filmic illusion of a bird
being chased by a cat. The sequence has been
put on the wall in phosphorescent material.

Christina Cubisch – (installatie, V2 – 1992)
Each visitor is fitted with a receiver and headphones. As he or she crosses the
floor – which is covered in antenna wires – the receiver will change ‘stations’
(i.e. sound tracks), creating a continually changing soundscape.

Jeffrey Shaw – Self-portrait with Eiffel Tower (V2 – 1993)
A camera records the visitor’s face and superimposes it in a
distorted version over the projected image of the Eiffel Tower.

Jeffey Shaw – Legible City (V2 – 1992)
The buildings in Amsterdam are represented by letters forming a poem.
By “riding” a bicycle through the city, one can read the poem in a
different way each time. (See: Counter-Intuitive Interfaces, page 112.)

Ulrike Gabriel – Terrain 0.1 (V2 – 1994)
By producing alpha waves – picked up by a
band around the head – visitors can control
the robots. (See: Unstable Media, page 56.)

Keith Piper – Interventions: A Nigger in Cyberspace (V2 – 1993)
An installation that explores the relationship and representation of a black ‘“subject,” both with the real city and with cyberspace.

Diller & Scofidio – Soft Sell (V2 – 1993)
Huge lips address the visitors and question their dreams, desires and fears.

Gerald Van Der Kaap –
Chill Caves (V2 – 1993)
In this installation the
visitor lies on a ‘bed’, with
his or her head inside a
cylinder. Inside the cylinder
a monitor displays fastchanging video images.

NOX – Armed Response (V2 – 1993)
Installation in which visitors are caught on a surveillance camera, which projects their image on a metal
screen with water from melting ice dripping over it. (See: interview with Lars Spuybroek, page 120.)

Paul Sermon
Telematic Dreaming
(V2 – 1993)
Two beds, 5,000 kilometers
apart. On one bed, in a space
inaccessible to the audience,
lies the artist. The other bed is
in the exhibition space. Both
beds are recorded on camera
and the image of the bed with
the artist on it is projected
onto the bed in the exhibition
space. The artist can also see
this bed. A visitor can lie or sit
with “the artist” on this bed
and both can react to each
other and make contact, at a
distance.

Nicolas Baginsky – Überleben: Survive in Bosnia (V2 – 1994)
Visitors can act out their own Balkan War by means of an artificial life program.

Orlan – My Flesh, the Texts and the Languages (V2 – 1993)
(St. Orlan’s reincarnation). Edited recording of a series of plastic surgery
operations, projected onto the ceiling. Orlan has her face modified in such a
way that it becomes a combination of faces on historical paintings, such as
Europe, Diana, Venus and Mona Lisa.

Michael Saup – Binary Ballistic Ballet/Pulse[8]9 (V2 – 1995)
A project in collaboration with the Frankfurter Ballet. Dancers dance
with projected words that are controlled by music. As an installation,
it allows the audience to ‘dance’ with the sounds and the words.

Seiji Shimoda – On the Table (V2 – 1994)
The artist completes a half-hour-long
somersault around a table.
(See: Non-producing Machines, page 9 and
interview page 143.)

Stelarc – Amplified Body (V2 – 1993)

Stelarc – Images without Organs: Absent Body/Involuntary Actions (V2 – 1994)
By means of muscle stimulators half of Stelarc’s body is activated. The muscle tone of the
other half of his body is measured and used to control a robot and video and light
equipment. (See: Non-Producing Machines, page 27 and interview page 24.)

Paul McCarthy – Pinocchio Pipenose Household Dilemma (V2 – 1995)
In Pinocchio outfit the visitor watches a videotape and sees the artist dressed as Pinocchio covering himself in peanut butter, ketchup, mayonnaise and so on.

220V park (V2 – 1994)
Several interactive installations at the Rotterdam Museumpark. Among other things, the sound of the sap in trees is amplified,
voices cause water to spring forth and the fluttering of the wings of birds determines a composition. Works by: Ron Kuivila, XSpace, Ennio Bertrand, Francisco Lopez, Ken Montgomery, John Hudak and LAT.

Arthur Elsenaar – Ontvanger (V2 – 1995)
In this performance, the artist’s facial muscles are connected to a computer. A
computerized voice explains the difference in emotion between human and machine,
and demonstrates this by “playing” the facial muscles of Arthur Elsenaar.

