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INTERACTIVE ABSTRACTIONS IN EARLY EXPERIMENTAL VIDEO,

TV, AND COMPUTER GRAPHICS

While the real-time generation and manipulation of electronic images was an impor-

tant aspect ofearly experimental video, there is little evidence ofartists having granted

control of the respective systems to their audience. Mostly, artists working in the field

of experimental video wouldn't even perform live; they would record their experiments

on fi1m or present them by means of representative photographic stills.l

one early exemption was Nam |une Paik.2 Like many artists of the r96os, Paik

was greatly interested in exploring the aesthetic potential of indeterminacy. Heralded

by Marcel Duchamp's interest in unintentionality and followed by fohn Cage's fas-

cination with chance operations, the artistic exploration of the relationship between

chance and control had become an important topic of the arts by 196o. Like Cage, Paik

experimented with the inclusion of everyday material and technology into his works'

In the early 196os, he started to manipulate the electromagnetic signals of television

sets to the point of full abstraction. In : )6zhe claimed that "as the next step toward

more indeterminacy, I wanted to let the audience act and play itself."3 In fact, at his

groundbreak ing Exposition of Music (rS6l), visitors were invited to use a foot pedal and a

microphone to operate two manipulated televisions (while other television sets had been

prepared to react to radio plograms and audio tapes). Paik continued to pursue these

explorations in the different versions of his Participation TV (1963-1966) and Magnet

TV $965).a However, in his later work with the Paik-Abe Synthesizer, which, like other

video synthesizers built in the r97os, allowed for a sophisticated montage and electronic

manipulation of moving images, he wouldn't surrender control to the audience.

The 19 6os also saw the first phase of computer art. Computer scientists like A. Michael

Noll and Frieder Nake started to explore the artistic potential ofcomputer graphics, creat-

ing abstract compositions based on elaborate computational algorithms' The results of

these operational processes were exhibited as printed images, each of which was seen as

an exemplary sample out of a whole class of possible results of the programmed opela-

tion. The common visual output medium of early digital computers was the plotter's It

was only in ry63that the electronics engineer Ivan Sutherland presented Sketchpad, the

first user interface that allowed graphics to be immediately manipulated on a display

screen by means of a light pen.6 Earlier on, computational real-time operations had to

rely on input devices like phone dials or buttons and knobs. Nevertheless, we might count

early game-based demonstrations ofthese interfaces, such as Noughts and Crosses (r952)

and Tennis for Two (1958), as the very first computer-based interactive abstractions.T

VISUALIZING I NTERACTION

It took until the r97os for interactive computer graphics to enter the realm of the arts.

ln r97r, Myron Krueger, who is considered a pioneer of interactive media art, created
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FIGURE IO.1

Andrew Hieronymi, Move, zoo5.Interactive installation. @ Andrew Hieronymi; assistant, Togo I(ida

In interactive works, abstract animations may thus serve to make visual the sys-

tem's interaction potential and channel the resulting interaction. Often, such works

feature rule systems with clearly identifiable goals and thus show close parallels to

video games. However, while the video game started as an abstract symbolic system,

with the increasing perfection of computer graphics, the tendency was towards seeking

a maximum degree of realism, providing illusionistic game environments that mimic

real physical settings. The underlying assumption was that games should be immersive

and that immersion was facilitated by visual illusionism. As shown, this assumption

has recently been questioned by, among othels, the Wii developers. I(atie Salen and

Eric Zimmerman, in their book entitled Rules of Play, use the term "immersive fa1-

1acy" to denote the stil1 widespread and dominant belief that game worlds should be

as realistic as possible. They argue that an intensely pleasurable play experience by no

means requires the illusion that one is actually part of an imaginary wol1d.11 Salen and

Zimrnerman emphasize that the main goal of games should be to create meaning fol

players and that such meaning arises through processes of meta-communication-that

is, an attitude that is connected to but distanced from the real wor1d.12 In the same vein,

interactive abstract video may offer behavioral systems that reference real-world rules
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FICURE IO.2

ScottSnibbe, Bound.aryFunctions,rgg8.Interactiveinstallation.Courtesyoftheartisl

Again, though these audiovisual formations are abstract in the sense of being nonfigu-

rative, they are nevertheless representational in that they represent or symbolize the

invisible emotional as well as physical tensions that arise in interpersonal encounters.

IMMERSIVE ENVIRONMENTS

Cillari's example clearly evidences that formal reduction is not the only means of inter-

active abstraction. Interactive abstract video may also be formally elaborate and visually

complex. It may even offer overwhelming, visually immersive experiences. The ulti-

mate impossibility of a convincing and fully illusionistic visual imitation of the "real

world" also 1ed to concepts of virtual reality that focus on visionary worlds or imaginary

environments.ls Within these, abstract forms are not results of simplification or reduc-

tion but result from alienation or pure fantasy. Early and very famous examples ale

Charlotte Davies's Osmose (i995) and EphdmDre (rSS8), three-dimensional immersive

environments that al1ow recipients-which Davies cal1s "immersants"-to navigate

virtual worlds. They are equipped with a head-mounted display and a motion-sensitive
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stick, they could navigate this immersive system, inhabit and explore it.17 While the visual

style of this environment has few commonalities with Davies's organic shapes, both proj-

ects apply abstracted or nonfigurative compositions to heighten their respective visually

immersive qualities, transporting the recipients into wholly artificial realms'

Interactive abstractions, as we have seen so far, may thus visualize processes of inter-

action, or they may invite recipients into a three-dimensional, navigable world. Both

categories are aimed at modes of aesthetic experience that I have elsewhere denoted

as experimental exploration. The recipient explores an artificial environment or a

rule-based setting by means of experimental navigation or testing interaction. In the

remainder of this essay, I will introduce another category of interactive abstraction and

discuss works that encourage recipients to actually become expressive themselves, and

to "create" abstract animations.18

(AUDro)vtsuAL TNSTRUMENTS

Even before exploring the potentials offull body interaction in his installation pieces,

Scott Snibbe's fascination with early experimental and abstract film had prompted him

to devise screen-based installations that enable recipients to directly engage with visual

forms. In 1989, he presented his first interactive application, named Motion Sketch, a

kind of painting software for animated geometric forms, which resembled those used

by Oskar Fischinger in his early films. Motion Sketch allowed users to select forms

from a menu, control their size, color and speed, and set them into motion on the

screen. In 1995, Snibbe also presented a multi-user version of Motion Sketch, entitled

Motion Phone.re

Although Motion Sketch and Motion Phonewere exclusively visual, the r99os saw the

development of several applications that aimed at audiovisuality, at a mapping or recip-

rocal control ofelectronic sounds and abstract graphics. Media artist Golan Levin has

identified three metaphors that guide such mapping processes: scores, control panels,

and "interactive widgets."20 The reference to musical scores is evidenced in many works

of Toshio Iwai. Between lggz and ry94 Iwai developed a system called Music Insects

in which recipients could use a mouse to create drawings on a monitor. The system

assigned musical notes to the drawing's pixels, based on the colors in which they were

drawn. These notes were activated by preprogrammed "insects" representing different

musical instruments, which ran across the screen and functioned as pick-ups. As soon

as an insect made contact with a pixel, the corresponding note sounded. In 1995, Iwai

created Piano-as Image Media, an installation in which visitors used a trackball to draw

shapes and patterns that were projected onto transparent gauze and animated so that

the individual pixels of the patterns moved line by line toward a real piano, which-con-

trolled by a computer-interpreted them as musical notation and played the correspond-

ing notes. The pixels then appeared to traverse the keyboard, only to stream out ofthe

piano and head upwards, changing into colored geometric objects as they flow21
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systems whose parameters can be controlled by the users. One example is Bubble Harp

FggZl, which, llke Boundary Functions, is based on the idea of a Voronoi diagram. This

time, in addition to setting singular dots on the screen to cause enclosing lines, the user

can also draw lines, generating a sequence ofdots each ofwhich continuously repeats

its initial movement and provokes enclosing lines to continuously adapt. As dots can be

added endlessly, the animation may develop into a very complex, dynamic network. A

further work of Snibbe, entitled Gravilux (rgg8), takes gravity as a point of departure.

Here, the cursor serves to attract or repel the elements of an artificial grid of dots,

whose color, proximity, and size can be controlled via a menu. The grid thus expands or

shrinks, bends or curls, and dots may accumulate or diverge dynamically.

While Snibbe thus focused on allowing users to influence and play with systems that

feature physical laws and properties (or at least reference them), Levin further explored

the "idea of an inexhaustible, extremely variable, dynamic, audiovisual substance which

can be freely'painted,"'2e creatins a series of works entitled Audiovisual Environment

Suite $999-zooo). In one application of the suite, named Yellowtail, shapes drawn by

means of a mouse are animated as if backwards, reenacting the impulse that informed

the act of drawing. In addition to the direction of movement, also the speed ofthe user's

mark is measured and informs the breadth and animation speed of the shapes. Sonifi-

cation of the shapes is achieved through the overlay of the animations with an inverse

spectrogram, which interprets the graphics as sound notation. Thus the dynamics of

drawing are represented and animated audiovisually; the generated animations actually

represent indexical traces of the user's expressive actions, which may then be contem-

plated and studied, facilitated by the fact that the animations are looped continuously.

At the end of the r99os both Snibbe and Levin abandoned the work with standard

interfaces to create large-scale interactive installations. Snibbe started to explore the

aesthetic potentials of the human silhouette, inviting recipients to perform movements

that were replayed, collected, and countered with graphic animations on a big scleen

projection.3o Levin continued to develop audiovisual systems but explored interface solu-

tions that enabled gestural input, and thus more intuitive interaction. The so-called

Manual Input Workstation, which Levin created together with Zachary Lieberman in

2oo4, allows the recipient to cleate and manipulate sounding shapes by using hand

gestures in a kind ofshadow play. Visitors can place cardboard shapes on the glass top

of an overhead projector so that shadows of the shapes are projected onto the facing

wa1l. A computel system records the shadows via a video camefa, analyzes them, and

generates animated audiovisual objects that are superimposed via a video projector onto

the original overhead projection, the sound being played through adjacent speakers.

Visitors can use hand movements and gestures to discover more sophisticated ways

of creating dynamic shapes. The work offers different program modes. One of them,

entitled NegDrop, invites the recipient to create closed contours that the system then

fills with colored shapes. If the contour is opened, the shape inside drops to the bottom

ofthe screen and bounces repeatedly, each time triggering a sound. The sounds vary,
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Camille Utterback, Untitled 5, zoo4. Interactive installation. Installation view. Courtesy of the artist.

But again, the painterly aesthetic is only one possible option for interactive abstrac-

tions including generative elements. Austrian artist LIA has been working on compa-

rably complex applications that, however, instead of presenting organic shapes, focus

on graphical elements and structures. In her works-some of which were freely avail-

able as online applications early on-a multitude of gossamer lines may grow, curl,

or meander; geometric shapes may multiply, build formation, and wander across the

screen, while the user can influence their evolution by selecting starting points or for-

mal parameters.s6

FROM SCIENCE MUSEUM TO APP STORE

Uniil recently, works like those discussed so far have been presented nearly exclusively

in museum and exhibition contexts, notwithstanding early attempts to distribute them

online or on CD.37 Some artists have furthermore attempted to market their develop-

ments as audiovisual instruments. Toshio Iwai, for example, has created such an instru-

ment together with Yamaha, called TENOR/-ON,38 and the reacTable, too, is available

as a market-ready device. Another ambitious attempt to commodify this form of art

was the softwareARTspace inaugurated in zoo5 by Steven Sacks, director of the Bit-
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cal processes like blood flow or virus attacks to astronomical references and abstract

geometric compositions.

Some of the Biophilia apps make use of the tablet PC's new features, enabling an

operation via multitouch (Thunderboll) or a control by means of tilting the device (Crys-

talline). Also LIA is experimenting with the integration of new control features provided

by the iPad and has implemented combinations of multitouch, tilting, and shaking in
her iPad apps (Sumo5lzorz), fig. ro.5, and PhiLIA or [zoo9]). The tablet PC thus not only
provides a promising new distribution platform for interactive abstractions, but its tech-

nical features also allow for the implementation of new ways of control or manipulation.
The following years will show how far and within which contexts these potentials will be

extended. Possibly, they may further push the merging of visual arts and music, while
also challenging the boundaries between art and entertainment, as well as between the
arts and graphic and interaction design.

As has been shown, abstract video has played a central role within the development

of interactive imagery. It is perfectly suited to channel or invite interaction with com-

puter-based systems, be it in the form of visualizations of interactive operations, virtual
worlds to be explored, or expressive tool. It is, however, important to note that, though
such interactive abstractions are not necessarily narrative nor figurative, they may well
be representational, in that they may reference reality in various ways, scrutinizing
them by means of isolation or alienation. As such, they often provide models of visual-
izing real-world phenomena, theoretical concepts, or musical compositions that elude

mimetic representation.
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