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Abstract

A hardware-software process is described Wh]Ch automat1ca1]y Creates computer
moduTated draw1ngs from an artist S own works The process allows a drawing to
act as a constant source of data for a series of renditions of it in widely varying
styles. As a result a student of art can study the effects of Jipe structure,

line quality, and pen strok1ng style in rendering tru]y constant subject material.
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The figures shown in this paper are examples of "Computer Modulated Draw1ngs“
_They were derived from a single source drawing and were produced by software
deve1oped by w11]1ams [1] to allow artists to use a computer as a tool in

rendering their own work, The process uses a Visicon Automatic Digitizer [2] to
convert a hardcopy dfawing into digits which are then manipulated by graphic
collation software [3;4] into data structures which iso]ate_and mathematically
describe the geometry of the varioﬁs lines which compose it. These daté structures
may be used as a direct source of commands for a digital §10tter. Modulation
occurs when the mathematica] descriptions themselves are dynamically perturbed

at the time of plot generation.

The simplest form of modulated art is no modulation at é?¥, and the results
are a faithful ﬁen ahd ink reproduction of the original drawing., Heavier modﬁlation,
results in a work whiéh retains the general holistic form-of the original but
which has been rendered in a completely different style. The process is totally
autdmatic and rapid,“?équiring (for the figures shown) roughly two minﬁtes for
digitizing, four minutes for graphic collation (on an IBM 370/158) and twenty
minutes for plotting. - Graphic co?]at1on times are roughly linearly proportional
to the amount of line data present, and plotting times vary With the complexity of
modulation. The entire system is parameterized and‘doeé not require a knowledge
of computer programﬁing. Each type of modulation is coded by number, and the
degree of perturbation. is specified by such variables as amplitude and spatial
frequency.

The value of computer modulated drawing to the teacher of art is derived
from a capability for a]loW1ng a drawing to serve as a STngIe and constant source

of data for an 1ndefjn1te number of variants to it. This permits the detailed



and parameterized study of the visual effects achieved by varying Tine structure,
1ine texture, pen stroking style, etc. in rendering truly constant subgect mater1a1
Such renditions are not possible by hand, for subtle localized changes in style
will inevitably be introduced by the human while redrawing subjective material.

In essence the computer modulated drawing process provides the art teacher
with the faca11t1es of a computer darkroom with which to study the effects of
different drawing sty]es on various subject matter. The source data for these
studies may be carefu]]y chosen archival works or they may be spontaneously
selected drawings from the class itself. The speed of the computer based process
insures that resu]ts.wi]1 rapidly be forthcoming even in the case of the most.
compiex and tediousiy sfructured design patterps.

The times required by computer moduiation are current]y 1arge1y a function of
plotter speeds. Consequent?y the substitution of a display scope for a mechanical
p]otter can yie]d-faster, though perhaps visually degraded, resUlts. The plotter,
of course, can manua]ly be controlled in its emp]oyment of ink color and pen
Widths. The same-data may be repeatedly plotted to yield high quality results on
differing grades of_paper. _ )

The computer modu]atfon process was expressly designed.to give the artist_the
benefits of a computen while allowing him to perform much of his work in his
accustomed envfronmenteunfettered by the mechanical and electronic constraints
often associated with machines. He prepares his work at his lejsure using _
standard art'suppTies'of his choice. When he has finished-he secures his'drawing
to the surface of a drum which is mechanically rotated past an optical sensing
mechanism which records black and white decisions based on the ‘amount of T1ght
reflected from the document Placement of the drawing on_the drum requires roughly
one half minute and.needs no special mechanical aptitude. Digitization pnoceeds

automatically and s completed in at most two minutes.




The digitizer output is fed to a computer wh1ch then creates the geometr1ca11y
descriptive data structures, Modulation begins when the modu]at1on parameters
have been specified” The results are pTotted mechan1ca]1y on paper or electronically
on the face of a cathode ray tube,

A typical hardware configuration may include a digitizer, incremental plotter,
and display scope connected to a minicomputer which can communicate with a 1arger
general purpose computer. The current graphic collation and modulated drawing
software system res1des in 160K bytes of IBM 370/158 memory but hopefully future
systems will tota]ly be resident within the minicomputer 1tse1f It is. enVTSaoned
that future systems will incorporate computer graphics faCT11t1es which will a]]ow
an artist to man1pu1ate and modify h1s draw1ng 1nteract1ve1y |

The art teacher can employ such equipment throughout his doma1n of expert1se
in attack1ng prob1ems in drawing and, hence, in the photomechanTcaT print (etching,
]1thograph and silk screen), Beginning students can study the effects of style
on Feﬂdﬁh1ng s1mpTe subjects, and advanced ones can seTect1ve1y incorporate -

widely varying modulat1on techniques 1in creat1ng arb1trar11y complex works. The

-~ In short the computer modulated drawing process prov1des the teacher of art
with a new and exc1t1ng tool with which to work, The computer is involved in
its appropriate domaTn of tedium, and the artist retains his dom1nance in
creativity. Though the system is mechanical, the results need not have a mechanical

appearance,
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Flower modulated b
- created by a mosaic of small squares -
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Flower moduTated by a Myers [5] box pattern
consisting qf‘qver]apping deformed rectangles



Flower modulated by a "woodcut" technique
using Myers box patterns of zero width
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