Logic and Time-Based Art Practice

SYSTEMATIC CONSTRUCTION

The work described in this paper falls within a tradition that
focuses on the underlying structure of the artwork, often re-
ferred to as the “underlying mathematical structure” [1].
Mathematics is a broad term applying to many different
activities, but in this context it is formal systems, rather than
all mathematical studies, that are of interest. They are
covered within specific domains of mathematics. For the
purposes of this paper we will consider the structure to be
an underlying logical structure. We refer to mathematical
logic but not to any particular logical formulation, any of
which might be appropriate.

Of particular interest are time-based works, which cer-
tainly can be treated within the framework of systematic con-
struction. Formal descriptions of time-based processes can
be considered in different ways and using different logics
[2]. The author has shown a fragment of a computer-
generated video work which explores some of these issues
[3]. This paper discusses the formal considerations relating
to such art practice and illustrates a new video work.

LOGIC PROGRAMMING
AND IMAGE HANDLING

As we have suggested, logics play a significant role in the
domain of formal systems and, hence, in art practice involv-
ing systematic construction. In the context of electronic art,
therefore, we are bound to consider the branch of computer
science known as logic programming particularly carefully
[4]. In effect, logic programming provides an executable,
problem-solving interpretation of mathematical logic. We
are able to define an underlying structure in a logic pro-
gramming language and then ask the computer to find
solutions to set goals automatically that conform to that
structure. The details of this need not detain us here.
Rather, we should simply note that underlying logical struc-
tures may be specified to computers in this way and that
instances, or realizations, may be constructed as a result.

It has been shown that an image on a computer screen
can be treated as an object within a logic programming sys-
tem [5]. It is important to note that as a logical statement
concerning the image object is applied, the image may be
changed. In this way it is possible to define underlying logi-
cal structures for images in a computer and to use those
structures to produce specific realizations in the class of im-
ages implicitly defined.
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THE INFERENCE
SYSTEM AND
STRUCTURES IN
TIME

At the heart of a logic program-
ming language implementation
lieswhatis known as an inference
system. This is a piece of software
that interprets the logic in order
to attempt to achieve whatever
goal has been set. Its particular
organization determines the way
in which the logic is applied to
the problem at hand. Put simply,
it determines the order in which
the logical assertions provided
are applied.

An important consequence of
this is that the time-based struc-
ture of a work may be deter-
mined by the definition of the
inference system'’s strategy. By
setting forth a particular goal to
a computer system that has speci-
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fied within it both a defined underlying logical structure for
the image and the particular inference system to be used,
one is systematically constructing a time-based work. The
pace of the work will be determined, of course, by the pro-
cessing method used rather than by the inferencing strategy
as such. However, it is quite simple to annotate either the
description of the underlying logical structure of the image
or the definition of the inference system’s strategy, or both,
with specifications of the pace at which particular acts

should take place.

JASPER: A SAMPLE WORK

A computer-generated video work, Jasper, can be taken as an
example of the ideas described above put into practice [6].
Some illustrations of stills from this video are shown in
Fig. 1. The images of the work may be thought of as being
constructed on a grid in which locations may be specified in
normal rectangular coordinates. They are in shades of grey
which can be identified by a number between 0 and 255,

where 0 is black and 255 is white.

The structure of the image, in this work, was defined by
the following simple rules (expressed here in English):
1. Square X is at position (X,X), has sides of length X and

is of tone X or tone 255 - X.

2. Picture X is satisfied when square X is drawn and X is
less than 250 and picture Y is satisfied, where Y= X + 10.
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Fig. 1. Stills from Jasper, computer-generated video, 1988.

The image is generated by setting
for the system the goal of producing
picture 10.

Note that the second rule activates
itself and hence produces a sequence
of actions on the image. Such rules are
known as ‘recursive’ and are very im-
portant in logic programming as well
as in many other branches of com-
puting and mathematics.

There are, clearly, many ways in
which attempts may be made to satisfy
these rules. The key point is in the
choice of inference system to be used.
In the case of Jasper, the rules were
expressed in the logic programming
language PROLOG and its standard
inferencing system was applied to
them [7]. As part of this strategy the
system tries different ways of satisfying
its prime goal whenever an attempt
fails.

In our example, all attempts fail be-
cause satisfying picture 10 will always,
in the end, rely upon satisfying picture
250, which is not possible. Thus, the
standard inferencing system of PRO-
LOG is used to generate a time-based
work that can perhaps be thought of
as a relentless attempt to satisfy these
very simple, but, in fact, unsatisfiable

Edmonds, Logic and Time-Based Art Practice

rules. It might be noted, as an aside,
that the negative aspect of this view,
the inevitable failure, can be avoided
if one sees the moment when X = 250
notasafailure of rule 2, but as the state
at which the next alternative solution
should be sought.

FURTHER
OPPORTUNITIES

No annotation was used in Jasper in
relation to pace and so the work has a
regular driving rhythm. A different,
related work, Jasper Sighs [8], has also
been produced. In this work, rule 1 is
annotated in order to specify the time
it should take to draw the square, and
that time changes in a fixed rhythm of
its own.

I am currently exploring different
inferencing strategies, ones that in-
volve interaction with a human [9].
This last possibility is clearly ad-
dressing the central issue identified
for electronic art by Cornock and
Edmonds [10] and elaborated by Ed-
monds [11]: the exploration of the
possibilities of art systems with which
participants interact.
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