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A Philosophical Inquiry into the Nature of
Computer Art

HOLLE HUMPHRIES

Before the computer is accepted unquestioningly as a legitimate artis-
tic medium, some of the challenging aesthetic and philosophical is-
sues raised by [computer art] must be solved. The most haunting ques-
tions concern the impact of the technology on the artist, the creative
process, and the nature of art.1

How might we lead students in an exploration of the philosophical issues re-
garding art created with a computer? The most important step is first to guide
them in exploring ontological concepts and questions asked about the nature
of art and computer art, before investigating related issues of epistemology,
value, and criticism. Students need to understand the nature of their art tool
and medium of choice. Therefore, it becomes a matter of concern to discover
that when discussing and writing about computer art, students sometimes
use such terms interchangeably as “computer art” and “computer-generated
art,” when they are not synonymous, and talk about “virtual reality” as
though engaging in any activity that involves a computer constitutes experi-
encing one. It is clear that this problem arises because many have not paused
to examine the nature of computer art within the context of the process and
product of art, and the subtle nuances regarding what might distinguish each
from other human enterprise. To help clarify their thinking, we might use the
foundation of art theory and the strategy of philosophical inquiry, imple-
mented by adopting questioning strategies, to guide students through an
exploration of the ontological nature of computer art. This can begin by
launching the question: “What is the nature of art — or computer art?”

Philosophy of Art: “What is the Nature of Art?”

Many philosophers have attempted to describe or define the nature of art
formulated in a theory of art. A theory of art attempts to specify where the
essence of art is thought to reside, or what exactly art’s essence is.
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The imitation theory, initiated in the 5th century B.C. by Plato, held that
to be a work of art, an object must mirror reality.2 As this theory placed the
essence of art in the objective properties of the art work itself, we consider
the imitation theory to be object-centered or objective in nature. Similarly,
with his formalist theory of art, Clive Bell claimed that the essence of art lies
in the object — within the structural design properties of a work of art. To
qualify as a work of art, an object must exhibit significant form. Significant
form consists of certain formal properties such as the art elements of lines
and color combined in a particular way according to art principles, all used
to create certain forms and relations of forms.3

The expression theories of art shifted attention to the artist and audience
and thus are considered subject centered, or subjective, bound up in notions
of the experience of creation by the artist and/or the response of the audi-
ence. Benedetto Croce asserted that a work of art resides in the mind of the
artist. An artist must experience an intuition, and it is this mental process
that constitutes art, not the object which the artist might create thereafter.4

Robin Collingwood claimed that art is an exploration, clarification, and ex-
pression of an artist’s emotion, made clear to an audience through a me-
dium.5 Leo Tolstoy believed that art should be a vehicle by which the emo-
tion experienced by the artist at the time of creation is transmitted to an
audience, so that the audience can experience that emotion as well.6

Morris Weitz asserted that none of these theories capture an essence of
art because they are either too broad, too narrow, or else are circular. He
claimed that the concept of art cannot be limited to one essence delimited in
a definition. Weitz suggested that we must instead look at what theories of
art have to say is important about art so that we know what to look for and
how to look for it.7 Maurice Mandelbaum challenged Weitz, and said that on
the contrary, there is an essence to art, but its essence is an unexhibited qual-
ity, like the genetic ties of a family whose members may not resemble one
another in physical appearance, but who share a relationship nonetheless.8

Arthur Danto and George Dickie contended that what makes anything
art is not directly attributable to the object, artist, or audience. Instead, it is
the cultural context within which art is regarded by society. Danto stated
that what makes an object art is due to a culture, based upon a heritage of a
body of knowledge about art theory and art history, which he called the
artworld.9 Dickie claimed that art could be defined, but not in the way that
we would normally expect. He suggested that artists construct artifacts and
present them for consideration by the artworld in order to gain, for consid-
eration, an acceptance of the status of art objects for these artifacts in the art
world. Art could be defined based not on its properties as an object, but
based on its acceptance and role in a social institution.10 In the final stage in
the evolution of art theory — Dickie’s institutional theory of art — we are
left with the notion that “art can be defined, but the manner of definition
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is of a very different sort” from traditional attempts.11 This phase in the
evolution of art theory is where we remain today.

Therefore, what criteria can we use to determine whether or not something
may be a work of art, so we will know whether or not and how computer
art can be classified as art — or as something else? It would seem that this
brings us to an impasse. But, invoking Weitz’s suggestion, perhaps we might
adopt his advice to use art theories to lead our students in learning to at-
tend to particular features which various art theories tell us are important
aspects of art. In this way, we might arrive at a way to see whether or not
the object under question — computer art — can be considered as art due to
its similarities to or differences from other works that we paradigmatically
call art.

What is the Nature of Computer Art?

In beginning an aesthetic inquiry into the nature of computer art with stu-
dents, we might address questions similar to those that have been considered
by computer artists:

1. To what extent do hardware and software determine the results?
2. Is an artist creatively restrained by the options available, either

by available data or by the way in which it may be retrieved?
3. Are new aesthetic criteria required to evaluate computer art?
4. Is the value of some computer art decreased by its non-unique nature

and the fact that it may have been executed by a machine instead of
by hand?12

To launch the investigation from familiar ground, we might start by first
examining aspects of the computer and computer art that share similarities
with more traditional forms of art tools, media, processes, and products.

Features of the Computer That Artists Use in Art Production

What are the distinguishing features of the computer which allow artists to
use it as a tool and medium in art production? Most would agree that these
are determined by (1) hardware, and (2) software.

The physical electronic components that make up a computer system are
referred to as the computer hardware; “if you can stub your toe on it, it must
be hardware.”13 The standard features of computer hardware to include the
central processing unit (CPU), internal memory, and auxiliary memory de-
vices, such as magnetic floppy or optical compact disks (CD ROM). Artists
can issue commands to the computer by way of a keyboard, mouse, graph-
ics tablet, and electronic pen or stylus. The results of the computer’s calcula-
tions are displayed visually as output on the computer monitor. A monitor
displays text and images either as a collection of picture elements or pixels,
or points of light connected by lines called vectors. Other types of computer
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hardware can be connected to the computer through means of an interface,
which functions as a connection between two hardware devices and allows
them to share information. One such device, called a modem, permits art-
ists to receive as input and send as output computer data over telephone
lines and telecommunication networks linked to other computers that
comprise the Internet. Other devices that permit artists to input data into a
computer system include electronic pens, scanners, digitizers, and digital or
video cameras. Peripheral devices such as printers, plotters, and film and
video recorders allow artists to output text and images onto some other form
of media such as paper, videotape, or photographic and cinematic film.

All instructions from artists and information placed into a computer are
collectively called software. Software in the form of a computer program, or
set of instructions written in computer code, directs the computer in its
function under the auspices of an artist’s commands. Each pixel of an im-
age, letter of the alphabet, and numeral of the number system, is assigned a
coded sequence of binary digits or “bits,” consisting of strings of 0’s and 1’s,
read by the computer as electronic impulses. Without a computer program
placed in it, a computer cannot function. Programs written for guiding the
computer in performing specific tasks, such as manipulating images, are
called “application programs.” The program instructions can be entered
into the computer’s memory either by keyboard, accessing instructions from
an external memory device such as a magnetic floppy or CD ROM disk, or
from a telecommunications resource. Artists who write their own computer
programs type their computer programs into the computer as lines of text.
Most artists, however, use commercially developed application programs.
When entered into the computer, the program’s options are presented to
the artist on the monitor in the format of a graphical user interface (GUI),
which allows artists to make selections from a menu that displays a list of
text commands or icons.

There are broad categories of software that artists can use to achieve dif-
ferent results. Software may differ according to authorship, degree of artist
intervention, and point of origin of the image, as well as attributes of spatial
orientation to two-dimensions and/or three dimensions, and temporal
characteristics for real-time and real-motion.

Computer artists can create and write their own software programs, or,
they can use commercially developed and pre-packaged application soft-
ware. Software permits artists to use the computer to produce either com-
puter-generated images or computer-assisted images. Computer-generated
images are created when the artist uses scripted software. This means that
the artist writes a script or computer program that describes to the com-
puter how to create an image, then loads it into the computer and the com-
puter executes its instructions without the artist’s intervention. In contrast,
computer-assisted images are made with software that permits the artist to
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work interactively with the computer. When the program is loaded, the art-
ist continuously intervenes in computer function to make choices from the
options offered by the program. The computer “assists” the artist by execut-
ing these choices throughout each step of image creation. Artists may create
their own images through the use of a program. Or, they can appropriate
images from other sources. Images from other sources can be input into the
computer through the use of scanners, digitizers, optical storage devices, or
modems that are linked to the Internet. When the image is displayed on the
monitor, artists can use image processing and editing application software
to alter and manipulate it in some way.

Software permits artists to create and manipulate images or objects in
either two dimensions (2D) or three dimensions (3D). Two-dimensional
programs permit artists to create bit-mapped images or mathematically de-
scribed vector objects. Bit-mapped “paint” programs allow artists to create
or alter appropriated images that appear displayed as an array of colored
pixels on a monitor like the surface of a mosaic or painting. Each pixel of the
image is positioned in the computer’s memory as a location on the height
and width of a bit-plane determined by Cartesian coordinate points (x,y).
Two-dimensional image processing/editing software enables artists to
modify a bit-mapped image that has been digitally scanned or appropriated
from another source. However, once an image is created, unless it is saved,
the (x,y) coordinate points of the image subsequently are replaced in the
process of ongoing modifications. In contrast, object-oriented “draw” pro-
grams permit artists to create objects by connecting points-to-lines, or vec-
tors, to create shapes in two-dimensional space. These points are stored in
the computer’s memory as virtual objects defined by mathematical formu-
las. Therefore they can be modified or repositioned by the artist at any stage
of the creation process.14 We call these virtual images and objects, because
until output or produced onto a tangible medium such as paper, film, or
videotape, the images or objects exist only in the computer’s memory by vir-
tue of the program instructions, conceptual digital data (0’s and 1’s), and the
artist’s decisions.

Three-dimensional programs enable artists to create and manipulate an
object as though it were a wireframe or solid model, like a sculpture, that
exists in a hypothetical 3D space or volume. Virtual 3D objects and the
spaces they occupy are described as collections of points, given attributes of
width, height and depth according to their location as Cartesian coordi-
nates (x,y,z), stored in the computer’s memory. Three-dimensional solids
modeling software allows artists to create objects that can be placed within
an environment which the computer models in three dimensions, applies
surface features such as colors and textures, and can render or display from
any point of view on the monitor. Such an environment might be referred
to as a virtual space.
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One distinctive characteristic of the computer is that artists can interact
with its function in real-time and real-motion. Artists can select options
from among those presented by the computer program and the computer
immediately executes them to produce results. Two-dimensional images or
3D objects can be altered in shape/form instantly in multiple ways, or
shifted in position. Animation software provides artists with the means to
deform or metamorphose (morph) objects from one shape/form to another.
With 3D animation software, artists can create a 3D model of an environ-
ment and the objects placed within it, apply color and texture to the surfaces,
add lighting and select a camera point of view by which the scene will be
viewed and displayed on the monitor, render each frame or picture of the
scene — then animate or move the 3D object through the virtual environ-
ment it inhabits, in real-time and real-motion.15 This is accomplished by
mathematically describing the changing positions of the points that comprise
the object and its location in its virtual environment.

Similarities to Traditional Tools, Media, Products, or Processes of Art

As a computer can be equipped with hardware and software that enables
artists to use it in art production, what features of computer art as a product
and process are similar to traditional forms of art?

We know that all kinds of images may emerge as end products of com-
puter processing. The term “computer graphics” usually is applied to any
type of visual image or text produced with a computer, deriving as it does
from the Greek term, graphikos which when translated means “written or
drawn.”16 Is “computer art” a subcategory of computer graphics? Common
sense tells us this may be so. However, there may be criteria we can use to
distinguish between computer graphics and computer art. Perhaps we can
hypothesize, echoing Dickie, that computer graphics can be produced by
artists, engineers, or anyone, but computer art must be made by artists with
the intention of offering it to audiences for their consideration to regard it as
art. The term “computer art” is a general one that can be applied to any of
the fine and applied arts where an artist has integrated use of a computer in
art production.17 But just as the medium and process of painting includes
subcategories such as the watercolor versus acrylic paint medium, and scum-
bling versus glazing painting processes, computer art contains subcategories
as well. We can deduce that attributes of hardware and software used in the
process of art production can be used to classify subcategories of computer
art. But what other criteria might be considered to stake out subcategories
of computer art?

As noted, artists can interact with or use the computer to intervene in the
art production process. Computers can be integrated with the art production
process in five different areas, in: (1) production of images output to 2D sur-
faces such as paper, film, or videotape; (2) cybernetic sculptures; (3) envi-
ronmental art works; (4) optical or video disks; and (5) telecommunication
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events.18 Computer art, when used here, refers primarily to the first and fifth
areas: the visual imagery created by artists who have used the computer to create
images or objects that can be output to 2D media or transmitted to other computers.
In this respect, the computer can be integrated with the artistic process in two
ways: as a design tool, and as a medium or means of fabrication, to result
in an art product.19

The computer can be used as a design tool in the sense of assisting the
artist to achieve some other end, such as creating design ideas that subse-
quently are executed in another medium. For example, if artists use a com-
puter to generate many design possibilities in order to arrive at a design
solution, but they execute the design in another medium, we can say that
they are using the computer as a tool — as a means to augment human ca-
pabilities for completing some other task. When utilized this way in art pro-
duction, the computer permits artists to exercise a wide range of options in
appropriating, storing, manipulating and reproducing imagery in ways
that save time and eliminate drudgery.20

For other artists, the computer serves as a medium or means of fabrica-
tion. They use the computer as a primary means for creating an image com-
pleted on the computer and displayed on the monitor, and then output onto
some other medium. Such artists use the computer like a drawing or paint-
ing medium, as a means to create, display, and embody an image. As such,
they are “painting” not with chemical pigment, but with light.21

Like other traditional art tools and media that create a distinctive “mark”
when wielded by artists, might there be a causal relationship between the
type of computer hardware and software artists choose to use as a tool and
medium, and the resulting computer art product that emerges? What crite-
ria might we use to compare similarities between computer art and more
traditional forms of art? Aesthetic factors can be used to compare the simi-
larities and differences between novel and more traditional art forms.22

Aesthetic factors of art encompass three general areas: art media or materi-
als used, visual design that results from arrangements of art elements and
principles, and art content, or subject matter. Applying these as criteria,
others have found that computer art in many ways exhibits similarities to
traditional forms of art.23

From the standpoint of art history, computer art can be considered a le-
gitimate art form emergent from the hands of artists engaged in pursuit of
traditional aesthetic concerns — concerns that have preoccupied all artists
throughout time. The development of computer art placed within the con-
text of art history has been well-documented.24 Additionally, artists have
always appropriated technology as media, form and content in their work
and computer artists are no exception.25

Computer art can be evaluated according to aesthetic standards used in
art criticism. Artists can produce images with the computer that are rich in
literal, design, and expressive aesthetic qualities.26 This indicates not only
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that computer art may meet ontological criteria for being considered as
“art,” but also may be representative of an artist’s style — most particularly
in the case of artists who write their own computer art programs.27 Using
the computer as a tool or medium, artists who prefer one aesthetic style to
another can create images that emerge from and reflect their sensibilities.
Thus, as computer art cannot be said to have a style unto itself, it can be
judged to have validity as an art form.28

In light of these similarities, the computer could be judged to be like any
other art tool or medium, and the computer art that results could be ac-
corded validity equal to any other art form in that it measures up to several
standards of art history and criticism.29 But others disagree with this point
of view. What might they invoke as criteria?

Differences from Traditional Tools, Media, Products or Processes of Art

Some claim that by virtue of its attributes and function the computer is not
like other art tools and media, therefore computer art cannot be compared to
other forms of art.30 What aspects of the computer and its function when used
in the process of art production by artists makes it different from traditional
art tools and media? What features of computer art, if any, are different
from those of traditional artworks?

The differences that distinguish the process and product of computer art
are not inherently obvious. These include: (1) attributes of the computer
programming language, (2) mathematical principles that guide outcomes,
(3) unique aspects of computer hardware and software that enable the com-
puter and artist to function interactively in real-time and real-motion, re-
sulting in ease of data manipulation and duplication due to the means of an
interface, and (4) the computer’s role as a “creative partner” for the artist.
These are discussed individually below.

Computer programming languages differ in structure and syntax and in
how easily they can be applied to perform tasks. Subsequently, there are
restrictions imposed on how they can be used in application to the task of
creating art images and objects. Thus, the limitations of the programming
language used to author a computer program that enables artists to create
art, ultimately exerts an impact, however invisible, on the types of choices
available to artists and the degree of complexity that can be achieved in the
resulting art work.

The computer’s function is supported by numerical logic, and math-
ematical principles, operations, and procedures known as algorithms, em-
bedded in the software of a computer program. Artists who author their
own programs are familiar with these procedures because they must write
the program instructions to guide the computer in performing them. How-
ever, most artists who use commercially developed application paint, draw,
or solids modeling programs are not aware of these mathematical procedures
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because they rely upon selecting their command options from a menu pre-
sented to them in the form of the GUI. The selected GUI menu icons or text
in turn direct the computer on another level to synthesize or combine
graphic primitives according to procedural calculations based on algorithms.
In paint programs these primitives are the pixel and the curve, with at-
tributes of color (hue, luminance, and saturation). In draw programs, these
primitives are vector points that form lines and shapes such as rectangles,
circles, and ellipses, which also may have attributes of color, width, and
style. In 3D solids modeling, the primitives fall under two broad categories
to include area primitives for defining a shape, or volume primitives for de-
fining a form.31 The artist makes arbitrary choices from those presented on
the menu of the GUI to manipulate graphic primitives according to basic
operations. These operations allow the artist to move, incorporate, alter, lo-
cate, define, group and ungroup, remove, copy, scroll, scale, rotate, flip, and
image warp a primitive. Although these basic operations are founded upon
mathematical procedures called geometric transformations and deforma-
tions, and other similar types of mathematical operations, their mathematical
basis remains invisible to the artist.32

However, artists who write their own programs acquire familiarity with
writing and using the mathematical algorithms that direct computer func-
tion. An algorithm is a procedure that is written in the form of numbers to
define a procedural calculation. Algorithms written into software direct the
computer in the calculations it must execute in order to execute an artist’s
instructions to create an image or an object.33

In conclusion, much of what the computer “does” to aid the artist in cre-
ating and manipulating images and objects is conceptually based upon
mathematics, remains invisible to the eye, and generally is not apparent in
the resulting art work.

The major difference between computer art and other forms of art be-
comes apparent when we stop to think about just where the “art” of com-
puter art resides. Is it in the software instructions of a program, or the data
that results? If so, is it only “art” if an artist writes the program? Or is com-
puter art in the image that appears on the monitor or printed onto a hard
copy of paper or film?

Several scholars note that there are characteristics of computer hard-
ware, software, and function that differentiate computer art from any other
art tool, medium, or form. Focusing upon these features, they note that:
computer artists create art that in nascent form originates in a computer as
conceptual information; using a computer, artists can process, duplicate, and
change the presentation of this information by outputting it to different me-
dia through the means of an interface; working interactively with the com-
puter in real-time and real-motion, artists can manipulate this information
and transfer it onto other media, or transmit it to remote site locations.34



22 Holle Humphries

Computer artist Timothy Binkley philosophizes that the fundamental
characteristic of digital images is that they consist of conceptual, ephemeral
information. A computer image is not a physical material nor an event, but
is an intangible collection of numbers organized in computer code and ma-
nipulated according to mathematical operations and algorithms. The num-
bers which the computer uses to direct its function are not perceptual ob-
jects but conceptual ones: “Numbers have a meaning independent of their
expression in any particular medium because they are concepts, and not ob-
jects or events.” The computer’s image actually is not an image at all, but
exists as an array composed of binary digits, translated by the computer as
electronic impulses. Therefore, a computer image has “no characteristic look,
sound, or smell because it is a concept, not an object.” If a computer image
actually exists as a conceptual idea — a file of numbers retained in the
memory of a computer — then an image created with a computer is very
different from an image that exists as a visually and physically perceptible
mass of colored paint spread on canvas. Binkley asserts that a medium em-
bodies its messages in an inseparable union of form and matter, but a com-
puter encodes its information in an abstract conceptual form; therefore the
computer is not a medium (CNM, 158; DAC, 94).

Another computer artist, Joan Truckenbrod, notes that because the com-
puter encodes images as electronic impulses, such conceptual information
is easy to process and duplicate, and as a result it is malleable, transform-
able, and transmittable. An artist can use computer hardware and software
to process or convert any image to digital information. Artists can appropri-
ate images, alter them, then duplicate them endlessly in other media for a
second life as “borrowed images.” Then, the computer can transmit or route
this digital information anywhere in the world. The receiver in turn can
work with an image and return it to the sender.35

Binkley contends that because the computer can transmit data through
an interface, the ephemeral array of its digital images can travel as elec-
tronic impulses shuttled from one medium to another, to be rendered as a
visible image. The information in a computer is conveyed through an inter-
face, from “one place to another, and is never permanently fused with any
particular material,” and “can readily be transported into many different”
forms of media Binkley notes that while an interface connects a computer to
a medium, it also keeps it from becoming one (CNM, 158-59).

Based upon the computer’s capability for performing calculations in
real-time and real-motion, the artist and the computer can interact with one
another in the process of creating computer-assisted images. Binkley notes
that interactivity is a unique element that computers add to art production.
Artists can initiate a dialogue with the machine as part of the creative
process. Due to the interactive nature of computer function, artists can ob-
tain relatively complex feedback “which surpasses any surprise one might
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encounter by the novel placement of patches of paint together on a canvas”
(DAC, 95).

With an eye to the unique features of the computer function and to these
remarkable potentialities, all of which can be harnessed in art production,
several philosophers and artists conjecture that the computer’s role in art
production exceeds that of an art tool or medium. Some think that the com-
puter should be defined as a meta-tool, because the computer can perform a
wide variety of functions for the artist. The computer could be considered
also as creative partner or assistant (CNM, 165).36

If the computer can extend an artist’s function, what are the possible lev-
els of such an extension? On one level, this can consist of augmenting the
artist’s creative behavior (CNM, 161).37 Because of its interactivity and capa-
bility for duplicating information and executing repetitive functions, the
computer enhances the artist’s capability for divergent production in art,
identified by Guilford in 1957 as fluency, flexibility, originality, and elabo-
ration.38 Divergent production can be construed as creativity. If the com-
puter can enhance an artist’s capabilities for divergent production, then it
extends the artist’s capabilities for engaging in the creative process, as well.39

Computer Characteristics Define the Ontology of Computer Art

What are other unusual attributes of computer function that artists might
integrate in their work? What about the processes for creating simulation or
virtual reality? What relationship might these aspects of computer function
have with regard to artists and computer art?

The computer, as an instrument of technology, can be harnessed to extend
aspects of the artist’s body and mental capabilities, as well as function as the
artist’s “mirror of the self.”40 In this respect, other unique aspects of computer
function used by artists in art production include: (1) virtual worlds, (2) simu-
lation, (3) virtual reality, (4) artificial intelligence, and (5) interactivity that
connects artist and audience.41

The most unique aspect of the computer lies in the opportunity it pre-
sents to artists to use it for creating virtual worlds. A virtual world is a hy-
pothetical location, space, or environment created by virtue of computer func-
tion. These can be conceived of as either imaginary spaces or environments,
or, those that replicate “real-world” phenomena and environments. Virtual
worlds can simulate real-worlds — aspects of the material world which may
or may not be perceptible to the human eye (such as gravitational pull or
weather pressure zones).

Virtual world models that mimic real-world phenomena (objects, envi-
ronments, events) and engage artists in the principle of interactivity in or-
der to alter the conditions within them, are called simulations. Robert Rivlin
noted that computer graphics imagery is distinctive as an art form in that it
is marked by conceptual aesthetic differences. 42 As opposed to paintings
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that may only imitate the appearance of real objects, computers can be di-
rected by artists to create actual simulations of them. Although a simulation
of a phenomenon from the material world can be created in a virtual world,
virtual worlds can also encompass products of an artist’s imagination. Un-
like simulations, virtual worlds do not necessarily “bear the ontology or the
semiology of one object parading as another” (QOG, 239).

If these are the subtle ontological differences between a virtual world
and a simulation, then what do we mean by the term, “virtual reality”? The
difference may be one based upon interactivity. If an individual can make
choices from among options presented within an imaginary construct of an
artificial world, or a simulation of a real-world, and interact in real-time
and real-motion with objects placed within that virtual world — then we
call such a phenomenon a virtual reality.43 Only the computer allows artists
to interact within a world that either may be an imitation of reality or one
conjured from their own imagination.

The computer [should be regarded as] more than a fancy picture
maker; its powers are versatile enough to carry us into the virtual
worlds it conjures up with it computational algorithms.…[The] lumi-
nous screen under computer control can transport us — like Alice
through the looking glass — into the virtual worlds it displays. We
can, in a sense, live in these created environments and interact with
them (WEP, 19).

We have seen that the computer may serve the artist as a creative part-
ner to facilitate divergent visual solutions and realize the products of imagi-
nation — and hence to function as an extension of the artist’s mind.44 But
we could go one step further to say that the computer not only enables art-
ists to extend their capabilities — but to expand their reaches and powers
of their consciousness, and to even function as an adjunct site for their
mind.45

Can we simulate a mind? In the future, computer art may prove to be
fertile ground for exploring aspects of aesthetic decision-making by both
humans and machines, since a computer can be programmed to simulate
many aspects of human thought and behavior in creating art.46 This explo-
ration takes place in the field of Artificial Intelligence (AI). Harold Cohen, a
painter, professor emeritus at the University of California at San Diego, has
been engaged in that very quest. He has authored and continuously devel-
oped for twenty years a computer program he named Aaron. Aaron is
known as an expert system,

a problem-solving and decision-making system that uses a computer
representation derived from the knowledge and experience of a hu-
man expert. An expert system consists of two parts; the domain or
database of factual knowledge about the subject, and a set of rules
that provide a method of using that knowledge.47
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Cohen provided Aaron with factual knowledge about the real-world,
and a set of rules about picture-making that Aaron could select from to gen-
erate pictures. When Aaron is loaded into a computer, it guides and directs
the computer autonomously to generate images with a plotter onto paper
without the need for an artist’s intervention. Cohen’s work with Aaron ex-
emplifies a pioneering investigation into analyzing the decision making
procedures an artist undertakes when engaged in the creative process of ex-
ecuting an art work — so that a computer could be taught to make similar
decisions in order to create art on its own. In this respect, Cohen is a pioneer
in the area of AI.48 And Aaron is unique in that produces “original,” one-of-
a kind computer-generated images, none of which are the same. Is what
Aaron generates — art? Cohen as well as many others think so. To their way
of thinking, not only is an artist’s individually authored program the actual
work of art in computer art, but Aaron is an extension of Cohen’s mental
processes and therefore is a mirror of a human mind at work — Cohen’s
mind.49

We have noted before that the computer and the artist can work interac-
tively to make computer art. But the concept of interactivity can extend be-
yond individual artists to an audience. The interactive nature of the com-
puter gives artists the capability to create images and objects that exist in a
virtual world and can be altered by an audience with access to the com-
puter. Artists and audience can collaborate to create a work of computer art
that they develop through interaction with one another. Through the means
of the Internet, artists can electronically transmit their images to audiences.
Audiences in turn can adopt the role of artist to alter the image they have
electronically received, then transmit them back to the originating artist.50

What Then, Is the Nature of Computer Art?

If the computer is not a tool or medium, but more like a creative partner,
creative assistant — or an extension of a human mind — then what is it? Is
it some sort of other thing like a “polymorphous beast”? (CNM, 166). Is
what an artist creates with it, something we can call “art”?

We have noted that some characteristics of computer hardware and soft-
ware enable artists to use the computer like another art tool and medium.
But does that make an image produced with or by a computer necessarily
“art”? To this we might answer, “No,” asserting that just because the com-
puter functions like an art tool or art medium does not necessarily make its
output or product art, as “media alone do not a make art.”51

Is computer art — “art”? We have seen that computer art, when output
as hard copy onto a 2D medium withstands scrutiny under the test of ap-
plying standard criteria we might use to evaluate the merits of traditional
forms of art. But, some have proposed that computer art should be classified
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as a new form of art.52 Others have suggested that the integration of the
computer with art production may even change the ontological criteria that
traditionally have been used to define the nature of art (QOG).53 Perhaps
the solution is to follow Weitz’s suggestion and use the ontological criteria
of art theory as a guide to see if in fact it can direct our attention to unique
features of computer art.

Plato and Bell held object-centered definitions of art. What is the mate-
rial form of computer art? Is the artwork the hard copy of an image output
to paper or film? Or is it in the computer program? Or is the artwork some-
thing or somewhere else? Due to the ephemeral nature of digital data con-
veyed by means of electronic impulses across interfaces and shuttled from
one form of medium to another, it appears that it is difficult to ascertain
what, exactly, the computer art object is, much less where it is (CNM, 158).
If Plato and Bell felt that the essence of an art resided in an art object, and if
a computer image actually exits as a conceptual idea — a file of numbers
retained in the memory of a computer — then perhaps there is no computer
art “object” per se (CNM, 158).

As noted, according to some scholars, only an artist’s self-authored pro-
gram can be considered a work of art. By extension, with regard to the con-
ceptual nature of computer programs, and the ephemeral nature of digital
images it has been said that

if the art created with computers is so ephemeral that it is gone in the
instant the power is turned off, if it is so dependent on some other
medium to exhibit it, and especially if it does not extend itself into
time and into the minds and spirits of those who see it, then perhaps
we cannot really call it art.54

From this perspective, it appears that computer art may embrace a broader
concept of art than that of existing merely as an art object.

We have seen that as part of its more far-reaching implications, com-
puter art can consist of simulations and virtual worlds. If Plato said that art
must imitate reality, then what of art works created as simulations, or as
virtual reality? After all, we might say, “How much closer to an imitation to
reality can we get than in the form of computer art created as a simulation
or as a virtual reality?” Perhaps we can use Plato’s theory of art as a spring-
board to take our inquiry still further—to discuss how computer simulation
and virtual reality might alter our notions about the nature of reality.

Bell was concerned that art embody significant form. Bell’s theory sug-
gests that one unique aspect of art may be signaled by the presence of the
aesthetic qualities of design. What aesthetic form does computer art as-
sume? As noted, when computer art is output as an image on paper or film,
we can use traditional standards to evaluate its merits. But do these stan-
dards apply to other forms of computer art that are not output onto 2D me-
dia? Some artists have claimed that computer art should be considered a
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new art form because it harbors several unique features that set it apart
other art media, such as: (1) interactivity, (2) artificial intelligence, (3) net-
working capability for dispersing imagery, and (4) animating images and
objects in real-time and real-motion.55 But can we say that these are aesthetic
attributes of computer art? Why or why not? Perhaps we should consider
revising our list to include other types of criteria when we consider the merits
of computer art.

Mandelbaum noted that the essence of art may lie in unexhibited prop-
erties. As Binkley pointed out, the major difference between computer art
and other forms of art executed in more traditional media is not “the aes-
thetic presentation which the computer offers but the conceptual presence it
brings to bear in the artist’s mental function and art production” (CNM, 156).
This conceptual presence could be thought of as an unexhibited property.
And there is another unexhibited property which computer art harbors: the
underlying mathematical basis that forms the foundation for creating com-
puter art images and objects. It has been said that the “mathematical and
geometrical patterns (used to create computer art) have a profundity to them
due to the fact that they describe laws of nature.”56 If we recall Bell’s position,
that art must have significant form, and tie that in with Mandelbaum’s as-
sertion that the essence to art is a unexhibited property, then perhaps we
might see that the significant form that lies at the heart of computer art is an
unexhibited property consisting of mathematical principles. Could that be
the essence of computer art?

Tolstoy, Croce, and Collingwood believed that it was not the art object
that held importance; instead, it was the mental process or form of commu-
nication that transpired during the artist’s process of creation. We have
seen that a computer provides artists with the capabilities to create virtual
worlds and simulate human mental processes with artificial intelligence.
Computer art thus can exist as an extension of the mind of the artist. Also,
due to the interactive nature of the computer, artist and audience alike can
participate in the creation and sharing of an image. From Cohen’s work, it
seems that the potential to create virtual realities and simulate human
thought may prove to be the most breathtaking frontier of all in computer
art. If so, it may be that in the case of computer art, the art theories of phi-
losophers Croce and Collingwood hold the most weight: the nature of art
may be embodied in the mental processes of the artist, and not necessarily
bound up in material aspects of an object. If that is the case, then the com-
puter provides a powerful vehicle to enable artists to conceive, create and
wander through virtual art worlds of their own imagination — worlds that
Binkley would attest exist only as conceptual information.

Danto and Dickie suggested that art may be defined in part by the insti-
tutions or social construct within which it is created. If they are correct, then
that may mean that an audience as well as all of society can participate and
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interact with the computer art created by artists in virtual worlds within the
context of a simulated society.

In the future, computer artists may use computer art to become more im-
mersed in exploring the problem of analyzing and questioning our concep-
tions of the nature of knowledge and the nature of reality itself, particularly
when experienced as virtual reality.

In the face of electronic reality, art, having once been a problem of
materials, now has become a digital problem. From questioning our
views of the world, art has moved on to questioning the world itself .57

Conclusion

The most interesting aspect of guiding students through the challenge of
examining the ontology of computer art lies in the difficulty entailed in
separating out computer process from computer product. This similarly re-
flects the aesthetic dilemma faced in formulating a theory of art, because it
is not clear whether the nature of art resides in the art object or the subjec-
tive sensibilities of the artist and the responding audience. But it is also clear
that a journey taken to examine the ontology of computer art may lead to
another avenue of exploration — an examination of epistemology, or the
nature of truth and reality manifested in computer art, particularly with
respect to virtual reality. The surprising conclusion students may reach
through an aesthetic inquiry into the nature of computer art is this: it may
not so much that we may need to alter our ontological criteria for art in or-
der to properly assess the attributes of computer art; instead, an exploration
of the frontiers of computer art may lead to the discovery that we need to
modify our notions of epistemology — our knowledge of reality and what it
is or could be — inherent in the unlimited possibilities of virtual reality.
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