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THE MAGAZINE OF INTERDISCIPLINARY COMPUTER GRAPHICS FOR
PROFESSIONAL GRAPHICS PEOPLE AMD COMPUTER ARTISTS,

THEME FOR THIS ISSUE: COMPUTER ART

Teaching computer art, research in computer art, the impor-
tance and potential of computer art -- topics for August.

- FRONT COVER, "Fire Maple I" by Mutsuko K. Sasaki, Tokyo,
Japan, Data of maple leaves are transaformed by simple
functions te produce different forms of leaves. These
forms and the background are painted by different func-
tion brushes, Calculations were made at the Institute
of Physical and Chemical Hesearch.

2 - TABLE OF CONTENTS
3 - EDITORIAL: SIGGRAFH - ITS POWER AND POTEWTIAL FOR

GRAPHICS FEOPLE by Grace C., Hertlein

- RESEARCH AND TEACHING IN ART AND SCIENCE by Vliadimir
Bonacic, Bezalel Academy of Arts and Design, Jerusalem.
(Dr. Bonacic describes the research in Jerusalem...
and makes a plea for a new home for the Programme in
Art and Science,)

- S0ME BRIEF MOTES ON COMPUTER ART AND TEACHING by William
Kolomy jec, Department of Engineering Graphics, Michigan
tate University, East Lansing.
{4 brief philosophy of computer art and notes on
teacaing are given by a computer artist/teacher, along
with two sample programs for computer art.)

- COMPUTER GRAPHICS FOR INTERIOR DESIGH STUDENTS AT PURDUE
UMIVERSITY by Kingsley Wu and Victoria Willis, Depart-
ment of Creative Arts, Purdue University, West Lafayette,
Indiana.

(4 user-criented system for sophomore Interior Design
students is introduced, aleng with sample graphics,
The computer graphics module is a portion of curri-
culum planning, related to other graphics skilla,}

- REVIEWING: MOVEMENTS IN ANWIMATION by Charles Glassmire,
Learning Systems, Robert Morris College, Coracpelis, Fa.

(& new contributing editor, Charles Glassmire, dis-
cusses a new bext, Movements in Animation, and reviews
the changing roles of art, photography, and animation.)

- COMPUTER ART: POSSIBILITIES FOR FUTURE IMPROVEMENT by
Edmund €. Berkeley, Editor of Computers and People,
(The noted writer and editor, E. C. Berkelay, comments
on the guality of computer art, its lack of acceptance
among non-computer people, and then suggests specilic
ideas for improving the quality of computer art,)

- DESIGN TECHNIQUES AND ART MATERTALS IN COMPUTER ART by
Grace ¢, Hertlein, Editor, Computer Graphics and &rt.
(Class-tested design technigues Lo achieve personal
computer art are outlined, with typical laboratory
exercizes and assignments. This is Part I of IT,
The Wovember issue will feature Part II, including a
a glossary of terms, specific directions for using
varied art materials, and photographic development.)

- ADVERTISEMENT, RENEWAL BLANES, CG&A
- ADVERTISEMENT, COMPUTERS AND PEOPLE
- "Fire Maple I" by Mutsuko K. 3asaki, Tokyo, dJapan.

THE MCVEMBER ISSUE:

- I PRAGMATIC APPROACH TC THE COMPUTER ANTMATION PROCESS by
James H. Warner, Colorado Uniwv., Boulder, Colorado.

- THE FUTURE OF COMPUTER GRAPHICS by Jackie Potts, Soclal
Security Administration, Baltimore, Maryland

- SCHERZO FOR MATRIX AMD FIGURES by Matjaz Hmeljak and
Bdvard Zajec, Trieste, Italy {(with programs and charts).

- PART II - DESIGN AND MATERIAL DEVELOPMENT by G. Hertlein.
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€DITORIAL

SIGGRAPH - ITS POWER AND POTENTIAL FOR GRAPHICS PEOFLE

For almost twe years we have besen discussing
the innumerable needs of graphics people., One of
these needs is an urgent requirement for a Biblic-
graphy Center, similar to that of Computers and
the Humanities magazine, the latter edited by
Joseph Raben of Cueens College in Flushing, New
Yorle.,

There is a need for a Curriculum Resource
Center, where class-tested techniques and syllabi
for teaching computer graphics courses may be main-
tained and disseminated teo interested persons. An
example of such planning iz the "Listing of Courses
and Programs in the Field of Ethical and Human
Value Implications of Science and Technology" pu-
blished by Cornell University, edited by Ezra
Heitowit and Janet Epstein.

fnother example is the curriculum planning by
the IEEE Computer Society. An example that is ob-
vious for graphics people is SIGGRAPH, the special
intereat group for graphics people of the Associa-
tion for Compubting Machinery.

THE FOWER AND POTENTIAL OF SIGGRAPH

L visit to the July, 1977 SIGGRAFH Conference
in San Jose changed my ideas about the goals of
CG&4, and suggested the necessity to implant some
of these objectives within the power and potential
of SIGGRAPH.

In listening to conference speakers, in study-
ing the publications distributed there, in talking
to conference leaders and attendess, it became ob-
wious that many of the goala of SIGGRAPH were goals
of CG&A, It was equally obvigpus that many of these
goals require years to develop fruit, and that many
of these projects require the collaborative efforts
of many people.

The potential of this organization was first
obvicus in its abllity to draw a large and highly
knowledgeable audience te participate in this an-
nual gathering. More impressive was the superior
opganization of every aspect of the conference.

The appreciative attitudes and questions by hundreds
of professional graphics people and serioua students
noted a high level of attendee expertise and in-
terest, But beyond the significance of the speakers
(which was obvious--the great and near great in
graphics), was the meaningful quality of The three
publications disseminated to participants as part

of the SIGGRAPH conference:

- Preliminary Papers to Be Published in the
Communications of the ACM;

- SIGGRAPH '77 Proceedings

- Status Report of the Graphic Standards Plan-
ning Committee of ACM/SIGGRAPH.

The above publications are a gold-mine for
graphics profesalonals. The amount of time and
effort expended by SIGGRAPH members and conference
leaders is genuinely impressive. Thelr results are
meaningful reading for every graphics person. This
is important reference material for students and
graphics professionala.

THE MEED TO COLLABORATE

L few years ago a research project required
collaboration with a colleague for one year. This
meant a marked-departure in methed, golng beyond
the "loner" researcher role, into a new relation=-
ship of working respectfully with ancther person.
This experience of collaboration has remained
fresh in my mind ever since.

My brief experience at SIGGRAFH impressed me
strongly that many of the goals of CG&A should be
accomplished in collaberation with SIGGRAPH. A
study will be made, to survey what projects can
and should be accomplished under the umbrella of
SIGGRAPH. Ve shall attempt to study ways in which
CG&A can be a helpful handmaiden to this group and
to other associations interested in computer gra-
phics and art. We will report back to you in a
few months.

WHY COLLABORATE? WHY COMMUNICATE?

Graphics people have more things in common than
things they do not have in common. Graphics is
still new enough that the practice of computer gra-
phics may still be considered esoteric, uncommon.

The requirements of one discipline, one applica-
tion are often wery useful in ancther area. There
is a tendency to specialize -- and to bacome closed
and narrow, There is & need to be open and inter-
disciplinary, to be technical, yet user-oriented.
There is a need for diasparate groups in computer
zraphics to communicate with each other -- Lo
teach esach other,

And yet there exists a stratification of graphics
people, generally based on technical skills. [
have alluded %o this before, in other writing. There
is a need for all these people to communicate re-
spectfully with sach other, if we are to grow. Each
graphics person needs broadening, no matter who
they are, where they are, What we're talking about
iz really "listening" to each other, really "tallk-
ing" about what's important, rather than trying to
impress each other with our limited knowledge.

These goals will continue to be important to
SIGGHAPH and to this magazine. This sditorial is
an invitation Lo join SIGCGRAFH and CG&A in this im-
portant goal of communication, to thereby grow in
balance and knowledgze -- and fto advance the state
of the art of computer graphics and art.

ditor, CGEA

SIGGRAPH INFORMATION:

Dr. Tom DeFanti, Secy.
Informaticn Engineering Los Alamos Scientiflic
Univ, of Ill. at Chicago Laboratory

Circle P, 0. Box 1663-M3 272
Box 4343 Los Alamos, New Mexico
Chicags, I1l., 60680 87545

Dr, James George, Chm.
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of thc SIGGRAPH conference; of the art of computer graphics and art_
comnunleatlens or the Ach;    
ning Committee of ACM/SIGGRAPH.
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RESEARCH AND TEACHING
IN ART AND SCIENCE

By Dr. Vladimir Bona¥ic
Head of Lhe Art and Science Program®
Bezalel Academy of Arts and Design
10 Shmuel Hanagid St,
Jerusalem, Israsl

"The development of the Art and Scisnce Frogram is to create for the students of Fezalel and
other Institutlions an envircnment in which technology will serve not itself But human needs...for
familiaricy with the technigues and capabilities of modern technology will provide the student with
the toocls and an understanding of the epvironment in which humanity is a domipant factor. This eax-
posure to ongoing research, €.g., computers in humanity, will enable the student to distinguish ke
tween humanity and technocracy, and give him and her the desire apnd impetus to create.”

SUMMARY

The Art and Bcience Program set cut as an in-
ternationally oriented inberdisciplinary resesarch
and study resource, It aims at bridging the con-
ceptual gap separating institutions of higher
learning which deal primarily with "pure science"
frem those whose major preccoupalion is with "pure
art". Computers, by using complex heuristic pro-
gramning, offer a potential means of creating a
commen language for art and science. The explora-
tichn and development of such a2 language is there-
fore a focal point.

When the way of expression has a rich common
denominator, and when meaning, whatsver ik may bs
or whatever its source, is part of the same com=
plex compubter language and when decoding semanti-
cally relevant information is finally presented to
us visually or audibly, how close does music be-
come to sculpbure, or design to scientific disco-
very, or zach of these to any other?

Communication, (throush different lansuages)
that uszually limits us to a particular kind of ex-
pressicn, and which is based on different values,
is a main stumbling block to the sharing of real
insights developing bebtween pecple [rom various
fields of human activities, when interdisciplinary
research is undertaken.

Computers used in this way already offer a
comman language to both the artist apd the scien-
tist and help to overcoms the old concepks of se-
paration. That iz what Art and Science is basi-
cally about. (Additional material related to the
canceptual development of the Art and Science Pro-
gram (References 1, 2, 3) and review of work and
actbivities by members of the International Advi-
gory Committee, Sandberg and Moles, see Reflerence
4 iz part of this brief paper.)

Certainly, the computer iz not the only means
of avercoming the concept of separation of dif-
lerent rislds of human activities. Areas of re-
seatch concentrabion are formally limited only by
the subjective interests of the ressarch worker,
and by the general program of the institution un-
der whose auspices on art and scilence the program
iz bheing carried out.

~

BELOW: Examples of patterns representing charac-
teristic orbits of Galois fields. 0['hese mathema-
tically derived patterns are used in kinetlic com-
computer art by V., Bonalfic,
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*Dr, Bonacit has recently resigned from the
Bezalel Academy of Arts and Design and is curp=-
rently seeking a position in the United States.
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ABOVE: Examples of four consecutive patterns
generated by the "Dynamic Object" discussed in
thizg article, The kinetic lights are controlled
by & computer program,

But it is not unreasonable to expect the Arts
Academies to be the most suitable place for en-
gaging in experiments based on such concepts, if
we acceplt the amount of [reedom of expression and
ressarch that is more broadly defined and delimi-
ted in art and music, than in some other important
but narrow subjects.

Our areas of interest are in the field of
ethics, the sociclegy of art and science, hidden
data structures, cenputer art {particularly the
concept of a "dynamic object" when the computer
system is an immanent part of & work of art and
misic), dynamic lighting of the environment, and
scme aspects of computer-aided design. These to-
pics are considered attractive and promising, as
wall as relevant to the teaching program related
Lo the =zame ields, t is obvicus that the choice
ol research concenbration (whatever pricrity might
ba considered mosi significant) is limited above
all by the general social atmosphere, and the
paople available and only then by budgetary pro=
blems.

RESEARCH AND TEACHING (TOPICE OR REFERENCES)

[Editorial Note: In the [oregoing material, each
topic is considered also to be a Relerence, Often

a topic will reference anobher Lopic {or relerence).

1. ETHICS - Seminars will include the fol-
lowing teopics: awareness of ethics {alienated and
open soeciety), ethics of art and science, ethics
and politics (underground ethics), proposal (Re-
ference or Topic Bl.

2. S0CICLOGY OF ART AND SCIENCE = This semi-=
nar is to be planned.

3. HIDDEN DATA STRUCTURES - The first ob-
Jective is to develop a group of generators and
transformers which are capable of generating pre-
dictable non-limited numbers of structures in an
n-dimensional coordinate system, with the assumnp-
ticn that the parameters of the gensrator, trans-
former, and resulting pattern are controllable,

The second problem deals with the nature of
pattern distortion and the subsequent building of
lansuage as a result of change in the parameters of
generators and transformers in quasi-infinitesimal

steps,

This will be accomplished through bit manipu-
lation in order to avoid the unconbrolled perturba-
tion arising from larger steps, already known Trom
the coding theory.

It is expected that in addition to problems
of the development of indefinite period seguences
using linear generators and transformers, more
light will be cast upeon structured forms in
n=dimensional systems. This leads us to the pro-
blems of semantics and possibly aesthetics. The
prediction of structures is mathesmaticaly complex;
we do not have the appropriate means to predict
or describe the logic of even relatively simple
genarated patterns using toeday's mathematical
armementariun, e.5., coding or automata theory.

It iz hoped that we may contribute to a the-
ory of describing distortion of patterns and lan-
guage, allowing us to predict the effects of bit
manipulation and thus establish a controllable re-
lation between the smaller patterns which charac-
terize the generator or transformer and the rasuli-
ing large generated patbtern, which is incompara-
bly bigger. Alse, it is reasonable to expect this
work to provide a contribution to the problem of
how to relate the observed patbern - produced by
computer or cther means - toe its known generateor.
Regearch project (Reference &), Ph.D. Thesis -
research report (Relerence 7), Notion of Formal
Languages - Course {Reference 2).

4, COMPUTER ART/MUSIC (DYNAMIC OBJECT COM-
CEPT) = Focus point in research in khe ield of
computer art is related to dynamic object (Re-
ference %) on the impregnable unity betwesn the
computer aystem and the work of art when msaning,
whatever it may be or whatever its source, is
part of some complex compuber language; e.g.,
heuristic program, and where semantically rele-
vant information is decoded visually or audibly.
The dynamic objecl concept should be considered
ag a rich common dencminator in research in the
field of computer music, as in the field ol fine
arts or design, and even in some aspectz of sci-

SNCE,

ABCVE: Portion (or detail) of a Design for An
Exterior gural by Viadimir Bonafié, The patterns
shown above (and on the preceding page) have been
incorporated into this large mural. (A good pro-
portion of V, Bonacic's works are in color.)

COMPUTER GRAPHICS and ART for fSusgust, LS77 5


§”'$*§§j!!g!_ ·-   W \m“,L\ mee ee eeeee ee me eee eeeeereenee eeeeeeee.
  __ ilu "'l\“ emu ausmg rrem Larger scape, euraacy mam frm
‘-  _|¤·!;!IikEEH{__ *—lIl sum me caem; mcury.
  ·-   ·.¤“'·"·-gu umm re ee eeeeeeee mee ee eeeeeeee ee eeeerere
  '·-.l!!H!¥iE$i5 gh; li af the d¤ve1¤pme¤L or umenmcc parlor! saqearcaa
` usmg Ju-rear generators and vrarmfumvars, more
;’···"·=¥sesssssa=}§=i§i§=a; ,."-‘ " .e mam cx samarrncs and passuuy aescheue;. me
  -- .;. " ,,·· ereeeereee er eereeeeeee ee reeeeeeereery melee;
  _ ¤:¤ __ .." we aa ra; new me epprapraane mimi; mi premer
  ·· ,,   _e, eeeereeee eeeeeeee Meme eeeeye reereeeeeeer
  “ uu ,j;," armanannareun, a,g,, eaumg er eeuearma meary.
Queiiieeeé gi}; égiemle $e,;eL~ Eegigee re ¤¤¤¤<¤» ¤U¤¤¤¤s ¤¤ =¤ v¤==*>¤¤ ¢¤= fem ¤~' W
  mg urge geqaraara pamerr, wmen ls ;¤eempara.
sac ea ae me unreesererle ra expeer me me my “g*¥°”~ “$°» X1? "*?*“'“‘€ ·° **"“# *E’s
eeeeeeee hee ee me heme, eereeee eee eereme ¤€S¤¤¤¤¤ ¤¤¤¤¤¤~ <”=fm¤=€ §*» *’¤~°~ *¤¤=>~ ·
ree en err eee mere, mee ee me eerer emeereeee Péssmh MPM *“¤F**‘=¤¤= M mm <>· *°“¤·=*‘
eeeeee, eee eeeeereey er err eee eeeeeee, eeeeee ¤=¤*_- FMS ¤¤1¤¤ =¤ ¤$¤€=*¤~ *¤ ma Mm ¤r
Nusicv, ¤yzwarmc lighmng of me enviranmam, and vrhatevv D nay hc or umzaxer ms source, ~:.
to me same Dems. 1; ra aaamue mer me melee eh¤ dv@=·*¤¢ ¤¤J=<=; ¤<>r¤¤ér~ ¤¤¤~1¤ ¤¤ ¤¤;S1¤5¤"Fd
Z; Zieeiierea ...§;eL;e;erre;e§iYére ]€Zeeee`§re£ht MM M ¤¤-¤»~S¤ ¤¤¤5—=>· *5 M nm ***1* ¤' his
paama aveeneme and amy marx ny mmgamery pra- ‘““"·
. ei er r ":`.  Fir;
mereere; rare; re ere rereeeeee meeereel, eeeh  ,.  ,,$’&*n. ·‘  if ;;;§;!azs=£:*ezm.4==E?as€‘;
Lcpxc 1s consxcarsd aiac Lu be a Perererres, Green    __L,,"35=·  
a ¢.¤p;e mm rexersnce grammar Lame (ar rererareau. ` J { fr  'Eiy  
_ · " ·. ui    :·Z:EE:Z*!EEEE-IEEE'
L mee .   were eeeeeee ree eee.  »  
mem; naples: awarancss of ecmcs [ahsnaned awd ‘·  .¤;*§§§;_11"EG §5’!EEE:4"=iri§§5§5§§EE‘Z:;I“=
even eaelaeyy, azmes ar arc arm scmnee, enmcz   {1,éE§=Q ‘  
and p¤1;Li·;s (urmsrgruund ethics), proposal iRc— ""   "' ‘ `"""""“ `
2. saeraaaar ar Arr rm sewer . me eemee M ..¤¥¥=:easaaa}?*; ;Ze*’;¤iae§§§ s.
nav 1:. cc be p1arma<1.  .¤!F£|   ____ EEEEEQEE .... ¤¤·'·‘ '=’ ·-·- wee, 
mieznaaaa   e ·:Z.¥=iE éaaaaagg. 
3. mnnm me srrucmnrs · me nre: an-   K QJ.  
Jeemra re za naveeap a grarp ef genaraears ana   iz:   ,;Q_E¤:f  
mnerermere amen ere eeeeme ar eerereeene are. ,» Egaikgg F  saawaml __ _ ;,;¤_.-· 
mccamc nanrnmnea numbers ar scruccarcs en an   V {fi     r'
urd1mcnsmna1 canrcmane syscem, mm ma assuma- { :-IE Fi‘i:EE!` 3 E!'E'°·E""’E_.·‘
Lzcn that mc paramcasrs af the gsnsrazor, trans- . "**‘=' ` `
pguem d;s:crLi¤n and thc sahsequcnt bmldmg of Lxearuar Mara; ag waarmr aanaélé. whe- ga¢rerr.a




Dynamie ohject

Wisual Wisual
microcomputer oscillator concapt zantrol . abject
Dwer-all hlock diagram o HE 255 light

Dscriminators HE element

T groups
Phase 3 E%
synchronisars HtbH= Line
LA 1
Feedback from Space
MODEM R Solid state |
relays : Surface
16 @ P : Unlimited
ostillators ! shape
Minicomputer
Wawveform !
construction |
- !
Dwer-all system = i o i
contrel under :‘:::eer Fraquency/colous ! Mef:halmcal I
General- heuristic . modulation ' il i Object in
purpose - unit m 3
progeamme H motion
computer H FOPOIF Servo systam i -
i i Amplitudef N i
Unibus i intansity Z bus oo
GT 40 61 lines i modulation 16 data P
aor PDP 11 ! 6 contral i |
! SMS 300 Feedbeck from
| microcomputers ohserver
Control 1
data hus
{FOPOIP bus) Audi
: 16 data c:rﬂ"%l i
nar- 3 cantrol |
active e —-(% !
graphic Digital 1o i
terminal anelogua i
5 CONVErLers
perator g.\.
Mixers
ke-pba_ard Visuel patterns d
and display Under Amplifiers
Movement patterns minicomputer P
amme " i
Ahythm pragrar RAewerboration Loudspaakers

In addition to visual research where illumi-
nated patterns are generated in space, [suspended
by practically inviaible conductors), new work has
been done in "graphica'. After two years of inten-
sive research a phase has been reached of attrac-
tive results in which a pattern, with the help of
a semicenductor light, generatea a dynamic pattern
in addition to a much lareer pattern generated
through the computer terminal., In other words,
the microcomputer is a part of the "canvas" whose
depth is less than the usual, even the smallest,
frame, 3ince a new generation of microprocessors
needs energy measurable to the millionth part of a
watt, a small battery built into tha "canpvasa"
could work for a year without being replaced, or
even energy from the surrcundings could be suffi-
cient to keep the "canvas" permanently alive,
Course in computer use in the arts (Reference 10)
discusses further details,

Two conceptually different lines of develop-
ment towards computer use in the generation of
complex sound/muaic by the help of the micropro-
cessors which have recently appeared on the market
are in progreas,

Dynamic Object (Version B} - An Intel 8080
medium speed microcomputer controls the combining
of 64 independent oscillators, each of which has a
fixed frequency within the audible range. This
range is represented by B octaves, each of which
is divided into 8 frequencies coinciding with notes
either on the well-tempered scale, or a scale ge-
neratad by a combination of different structural
patterns., The aystem is quadrophonic and any com-
bination of cacillators can be added together on
any of the four channels. Frequency modulation

and reverberation are possible. Construction is
now nearing completion (Reference 11},

Dynamic object (microprocessor oacillator
concept) 1s a more ambitious program, where the
pacillators are capable of complete control by a
remotely located mini-computer system. The ob-
ject comprises 4 microprocessors, each of which
handles &4 oscillators, all of whose parameters
can be altered within a matter of milliseconds.
Each group of 4 oscillators shares a common bank
of atandard or remote computer-specified carrier
shapes, and any one of 32 envelope shapes can be
instantaneously re-specified for any oacillator.
In addition to amplitude modulation using complex
waveforms of infinitely adjustable attack time and
shape, dwell shape and decay, and basic carrier
frequency specifiable to within one-tenth of & se-
mitone anywhere in the audio range (16 KHz to 20
Hz, and subaudio range to 1/30 Hz) there is alao
provided complete control of volume, phase, fre-
quency modulation, frequency filtering and re-
verberation effects. The result is therafore an
immensely powerful generator of exceedingly com-
plex sounds, with ease enabling the producticn of
existing musical instruments sounds, completely
new musical sounds, imitations of thunder, bird
calls, and the human veice.

The same dynamic object is alsc capable of
controlling both 3 dimensional arrays of light
elements, altering patterns, intensities and co-
lour, and mechanical objects (speed, direction,
angle, etc.).
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The overall system provides the composer/
a?tist with a completely new awvenue for expres-
sion. The system can also be made to respond to
f%éd?ack from the listener/cbserver, and with
heuristic programs the mini-computer can supple-
ment the composer's creaktion with its own ac-

guired learning from the reception of the perfor-
mance,

5, DYNAMIC LIGHTING SY¥STEM FOR THE ENVIRON-
MENT - The following items have been completed, or
are in stages of completion by the Dynamic Lighting
System team: The heuristic pregram package (Re-
ference 13} can calculate light distribution Tor
environments containing flat surfaces and point
sources., It can take into account any number of
inter-reflaections. It has been discovered through
comparisons that for most situations one-reflec-
tion calculations are sufficient to obtain good
results.

The real space model, which enables simple
maneuvering of light sources in any space is being
augmented bo include goniometric measurements of
light sources, measurements of reflectances of
surfaces, ahd measurements of spectral distribu-
tion over aurfaces.

L number of mathematical models have been
developed towards solving the heuristic part of
the package. These are in the stage of being
teasted comparatively (against each other) towards
choosing the most efficient one.

The optics expert (Reference l4) iz continu-
ing to provide uzeful practical and theoretical
advice.

6. COMPUTER-AIDED DESIGH - COMPUTER-AIDED
DESIGH OF INTERACTIVE GRAPHICS [(Reference 15) is
based on man-machine converszation, yielding the
ability to modify, recall, edit and store away
graphic data including accurate drawings, charts,
maps or diagrams, are extensively represented in
Art and Science.
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AROVE: Three schematic diagrams illustrating the
use of the digital computer in the production of
art, Diagrams are by V. BonaXid.

An additional seminar is planned in picture
processing {Reference 16}.

Hardware and software necessary for general
purpose computer-aided desien, including some pro-
blems in architecture, iz an immensely expensive
item in our available budgst. Certainly, equip-
ment =nd software-wise, asz well as in human power,
these are usually the most expensive achivities in
computer research. But some aspects of use of the
dynamic object might be considered as a further
step in computer-aided deaigh as well,

The model of a computer-controlled traffic
syatem has been built. The system consists of
one or more lines of discrete light units [semi-
conductor lights) fixed in the road surface, each
defining a moving lane of traffic. In this new
way of directing traffiec, "dynamic" means movement
and "static" means stop, and colour as code has
no meaning in the classical sense; e.g., red, yel-
low, and green. Man thus becomes a part of the
"dynamic line" and moves or stops with it. The
system is to be used for: stop or go, emsrgency,
speed control, slow down, converting direction,
following=-in airports, roads, intersections, park-
ing directions, pedestrian walks, exhibition halls,
large buildines, directories, and towm plans, etc.
{Reference 17).

7. MAP OF BITES - Currently Ms. Jaroshevich
is working on producing a map of all neglected
sites in problem neighbourhoods. She is investi-
gating the possibility of organizing playgrounds
in districts having the largest number of children
without any spaces for play. She is personally
cooperating with the Bar-Ilan Univeraity, the
Hebrew University, the Jerusalem Municipality and
Architectural Centre For beautification of Jeru-
salem,

2. FRESEARCH IN ART PATTERMING - Dr. Richter's
research is concerned with simulation as a basic
process in art patterning. The work confronts
already established interpretations of art pat-
terns, as semioctic systems or as messages using
some language-like forms. The clarification of
borders in which art patterns can be interpreted
as aymbolic or language-like systems on the one
hand and as simulation processes on the other, is
crucial for understanding genuine as well as ma-
chine made arts.

9, LIBRARY CONCEPT - A comprehensive art and
science library has been planned. The subject
matter will deal with art and sclence as an inter-
disciplinary field and with other fields of human
activity connected with art and science. The col-
lection will include book and non-book material
{slides, tapes, films, computer tapesz). Frofiles
in INSPEC, NTIS and ISI are also within the scope
and responsibility of the library. As a long term
project, it is planned to process the collection
and publish lists of various relevant materials.
Such disseminated lists would be useful to anyone
interested in art and science, its concepts and
applications - research workers, students, educa-
tors or induastrial plamners, etc.

Az research results are favourable, it 1s
planned to continue work on already existing re-
search projects.
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10. LECTURERS, LECTURES AND SEMINARS -
A list of lecturers and their topics follows:

- Joseph Bodenheimer - Light and Colour

- ¥ladimir Bona¥ié - Computer Use in fArt

- Mirc Cimerman - Computer-fRided Design and
Graphics

- Yits=hak Dinstein - Computer Picture Proces-
sing

= Dunja Donassy and Menachem Szus - Dynamic
Lighting Systems

= Ithamar Gruenwald - The Interaction of Art and
Science

= Ariel Moas - Microprocessors - A lew Concept

- Marius Schattner - & Mathemabtical Approach lor
Analyzing Some Visual and Abstract Patterns

= Janos Schossberger - Subject and Object in
Contenmporary Thought

- Isrzel 3Shahak - Ethics, Art, Science (Political
Opinions of B. de Spinoza, Creativity of
Societies, Human Rights in Israel),

11, CONDITIONS - Any =erious work is limited
by cur inadequate computer system. That is why it
was plamned to place aside "classic" concepts of
computer graphics and computer-aided design, and
to concentrate on the use of microprocessors, which
is the only available alternative. The present
yearing towards humanities should be considerably
inereazed, as the program cannob live in 1selation
from international communities, The planned ex-
change of people and ideas is very necessary,

12, STAFF - Interdisciplinary post-graduate
study - interpational orientation - administration
budget -- these are topics for luture discussion.
The first date [or Bezzlel's Senate Committee's
elaboration of Art and 3Science future had been set
for January, 1977, but consideration is still in
progress.

ABOVE:
rivad
fields, used in V,

mathematically de=-

Additional examples of
patterns characteristic of orbits of Galois
Bona¥ié's computer art,
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SUMMARY

The development of the Art and Science Pro-
gram is to create for the students of Bezalel and
other institutions an environment in which tech-
nology will ssrve not itself but human needs,
Familiarity with the techniques and capabilities
of modern technology will provide the student with
the tools and an understanding of the environment
in which humanity is a dominant factor. This ex-
posure to ongoing research, e.g., computers in
humanity, will enable Lhe student to distinguish
between humanity and technocracy, and give him or
her the desire and impetus to create.

F——

FROM THE CATALOG OF THE BEZALEL ACADEMY OF
JERUSALEM - 1977/78

NOTES
ARTS AND DESIGN,

LRt

fSince this issue focuses greatly on the
teaching of computer art, additional catalog
notes are given here.)

In 1973, Bezalel Academy, considersd as one
of the most open and free ipnstitutions in Israsl
society, became instrumental in launching this
enterprise, in the belief that an internaticnal
exchange of people and ideas would be given an
excellent chance to develop and flourish.

The late Professor A. Katchalsky gave help
and spiritual support to this program from the
outset, He wrote: "The transition towards a new
paradigm is a Ffurther step in an evolution af new :
structural patterns, in which art and science will
form their own fields of expression intrinsically
adapted to the needs of a truly modern scciety.” ]
Computers, by using complex heuristic programming, :
offer a potesntial means of creating a common lan-
guage for art and science. The exploration and
development of such languages is therefore a focal
point of the programme. :

Trends in modern art (reactions to it by
society, social contribution of the artist, ete.)
are discussed with students in the framework of an
open seminar. The collection of the Israsl Museum
is used as a source,

The urban envircnment as a communication space.*
analysis of the interaciion of private and public
spheres of society, and the involvement of human
beings with the urban environment.

sEssEsEaEEs

¥otions on formal languages: some basic con- -
cepts in algebra and formal languages are intro- .
duged. Kleene and Chomsky languages are discussed
&g well as the Turing machines.

Time and mind: discusses how modern physics .
can be reconciled with psycho-physical theories of
awareness and memory systems. Acceptance of mo=- :
dern knowledge by society, problems of concept
and survey of basic discoveries in contemporary
selence are prasented,

According to present plans, Art and Science
will establish itself, in the course of its na-
tural evolution, as an interdisciplinary post-
graduate study center with comprehensive interna-
tional orientation.

B S
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THE HEED TO RELOCATE AND FIND A MHEW

by Dr. Vliadimir Bonacic

EDITORIAL WOTE: Here are some excerpis from a recent
letter received recently from Dr, Bonzfic, These
commenls are included here, in the hope that rea-
ders may offer help to Dr, Bonafic and his col-
leagues, to Find a new environment for the Pro-
gramme in Art and Science,)

vaoae do not ses the possibility of continuing
here in the present administrative climate in Jeru-
zalem with activities on the same scale and espe-
cially for further develcpment of research in the
fizld "Computer in Humsnities".

Wikth your help, we would liks to lock for a
suitable environment elsewhers where activities
achieved within the Jerusalem Programms in Art and
Science may have more chance [or furcther develop=
ment .

Cartainly no environment would be willing o
transplant any activities without preliminary procf
that =such direction is alsc worthwhile for
its particular society. But z pilot pro-
Ject limited in budgeb and time might be
acceptable,

If wou know of any posaibilities
where one or two pilot projects could be
carried out by Bonafic and one senior re-
searcher, preferably beginning next aca-
demic year, please contact at your earli-
ezt convenience Dr. William Sandburg,

37 Dirk 3chaefersiraat, Amsterdam, Holland,
Phone 020 - 725 - T25385.

fa/f Dr, Willem Sandberg

Chairman,

International Advisory Committes

The Jerusalem Frogramme in Art and Science

/8/ Dr. Vladimir Bonatic
Head,
The Jerusalem Programme in Art and Science

COMMENTS ON THE MICROFROCESSOR CSCILLATOR
IN ART (See page 6.1

vo o The dynamic object (the concept of
the microprocsssor oscillator] permits an
artist to use the microprocessor as part of
the "canvas'" which generates light instead
of reflecting it, opening immense new pos-
sibilities for expreasion in the fields of
aculpture, music and other desizn, or in
science, all of these possessing a rich com-
mon denominator in the form of the langua-
ges used.

Can we say thal the humanization of
art is taking place? Energy, communica=
tion, locomobion, the discovery of print-
ing, even religious beliefs can be used by
alignated societies in an ungenerous Way -—-
directed against our fellow-men. Bub the
development of a new language requires such

COMPUTER GRAPHICS and ART for August, 1977

ENVIRONMENT POR THE FROGRAMME

IN ART AMD SCIEHCE -

a large mumber of people invelwed in the process,
contributing to the sharing of the insight evolv-
ing between them, that the impact of the malig-
rant influence of alienated social islands is
less significant.

The establishment of a common denominator
would lead to a greater probability of ethical
evolution and thus the creation of & new paradigm
for society.

[The foregoing are commentz from "On the
Boundary Between Science and Art by Dr. Vliadimir
Gonacic, )

BELON 2
Arabic characters for usge on compuiers, using the

Pogter of the first, successfully digitized

conventional digital plotter, The original was
exhibited at the &th International Poster Bian-
saw. For Information on the characters,
of Sgiepre on Society, Vol., 25, No. I,
Januvary-March, 1975, p. 30=-34.
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SOME BRIEF NOTES ON COMPUTER ART AND TEACHING

by william J. Kolomyjec, Instructor
Department of Engineering Craphics

College of Enginsering

Michigan State University

East Lansing, MWichigan

The Fotential of the Comgputer

I have been generating computing imagery, as
well as teaching computer graphics, both as a skill
and as an art form, for several years. JIt has be-
come part of my 1ife, In retrospect, it was the
potential of the computer as a design tool that
made 50 much sense to me, I had to find out for
myself how to do it. That was eight years ago.

An important observation I have made concern-
ing computer graphics as "art" needs te be men-
tioned. One must remember that enginecers and
scientists were the originators of the medium we
now use, Its initial purpose was not to make art,

Although their pioneering research and re-
ports were full of vigion and potential applica-
tion, none could foresee the ramifications of their
graphics systems within the realm of fine art. More
gignificantly, it was these technically oriented
people that provided the "classics" of computer
imagery as we know them today, Perhaps this is
why most computer generated imagery of the present
appears to have besn produced by the technocrat and
not the humanist,

Beginning Experiences

I have had some interesting experiences both
as an artist and as an instructor of computer art.
As a beginning computer artist I had £o learn the
language of the computer before I could draw with
the graphic peripheral equipment, This was no
small task, and there was nothing in my formal art
training which could have helped me relate the
computer language to visual statements., Frankly,
art history was easier,

468824

Bractice and much experience were NecCessary
to become a proficient programmer. Eventually, I
could program, and I began to draw., I was an ar-
tist first, a computer programmer second. I kept
demanding more versatility from the availakble
eguipment. Linear gualities were easier to master
than the curvilinear. Algorithms became easier to
program than digitizing representational imagery.
These are but a few of the things one learns.

Teaching Computer Art

Now as an instructor of computer art, I can
pass on my experiences to students. Ideally, I
would 1ike to have a balance of artist-humanist
students and engineer-scieptist students in my
classes. I have found that although the techni-
cally oriented students can more readily program
the computer, they lack the most Ffundamental
skills of visual design. Conversely, the artist-
humanist students can.formulate beautiful imagery,
but they have a terrible time programming.

Yet by concentrating on the basics of aesthe-
tics and the rudiments of logic and programming,
these two types of students in the environment of
the classroom learn a common language by sharing
and communicating experiences. They have the
potential to influence each other so much that by
the end of a ten week term, all participate freely
in critigues of each others' works, and somehow
their imagery is transformed by this interaction.
EBnginesr-scientists learn about aesthetics by
making visual images for critigues =- and simi-
larly, artist-humanists learn about logic and pro-
gramming,

BELOW: Boxes T by William Kolomyjec.
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The Union of Art and Sciepce

My pergonal bBelief about computer art
15 that it allews the integration of two
separate disciplines. It is a sign of
what is to come in the future. We have
pursued specialization long enough, and
our most significant contributions to come
will be in combining disciplines fhat are
presently divergent,

Computer art is one of the first ag-
gregate agtivities of this nature.

AT RIGHT: A mystical transformation of
patterns, "Water ipte Wipne" by William
Kolomyjec.

BELLW: Froge, geese, badgers, elephants,
randomly rotate in diminishing forms in
"Creatuyre Tunnel® by Bill Kolomyjec. One
wonpders, is it the beginning or end of
toarsation? s

Editorial Comments: Much of William
Kolomyjec's work makes use of specifig
dlgorithms of change, distortion and
transformation, into which many forms
of design may be added and varied. The
artist's work also reflects a decided
influence of the great printmaker,
Maurice Escher, who also was concernsd
with the idea of transformation and
timelessness.

For other examples of Frofessor William
Kolomyjec's work, see the August and
September issues of Compuiers and People.
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BELOW: “Frog Pond™ by William Xolomyjec. Here are comments by the artist: "4 digitized representation
of a frog is randomly located in a circle (random radius and angle), After this relative position isg
determined, the image is rotated. This is my answer to Charles Csuri's ‘Flias'. A digital computer and
a plotter ware used to oxecute this work."

On the opposite page, the program for the graphic is given. In using this program, other patterns or
designs may be used. Combinations of related forms, as in "Creature Tunnel® will afford Iinnumerable
rarigtions.
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s T usgiow (Detail)

BELOW : Prograim for "Frog Pondv by Bill Kolomyjec=({illustration on opposite page).

Al JUR

J5OFiiR FRUGS

il WMORO TTEGERS
wp I B ROGESS BEOGER A

ITER)
cow e neDpRGR e FD FOE CORPHTER GRAPHICS ARD ART Y BILL KLLUAY JEC
MERMS T FROGELO0 2 )
PEFTitE MaRTARLES
TWIPT=2,N=x3, 1415926
RIITUS=5.0
AMFR{IG=T5
I LEETV Y
i TI=0) o4
STZE=1. R i o e
C INTTIALIZE PLOTTER &M S5FT RAMDOM RIFREK GEMERATOR
CALL HYPLT{Oa 00 ,0]
ChLL RARST B i
C BEAD IM DIGITIZED NATA (FROG) DESCRIBED Ik CUODRUINATE RALRS

REANLZ2yAOT TR
ROO FOREATIIE)
N1y d=1 40t
100 FRADEZe801F Fiihaldy 1)y FRUG L 2)
01 FORKAT [(PFG.1 , ) )
C AOJUST aTa (SIZE TS OPTIOMAL SCALIMG FACTLR)
L YT anD ¥l wBE THE RELATIVE CEMTERS (F FRUG DATA
150 J= 1 gketlie
FROGIJs D)=l FentG il 1) =XETiMES5T2E
FRUMG Iy 21 =l FRUGLD 2 =YMII 25T ZE
150 COMTIMUE

HEG T DISTRIARLTION AT DRAWING
ni 200 J=1,MFR0TG
Hall 15 SUME RAMDUM RANDIUS HFTWEER ZEREO aAnlt RULUS
RAP=RAME [N }eRDTLS o
GUAGLE TS SLimE RAMOGOM AMGLFE BFTWFEN ZERD amb TwiUbkl
ARIGLE=R AME [N )T 0@ ]
RPOS=HADECIS L and )
YPOHS=RADRS TR AvHILE) ) i _
C THIFTA T8 SOME RARDOM AMGLE BETwEEM ZERD AlL Tulpkl
THE Th=RAMF {3y THORT .
LIET PEM AT BEGINMIMG [ FACH FRUG
JEERN=2
[ 300 K= 1anlli

C=COSTTHETA)
S=SImiTHET /)

L BOTaTION FOLUATI (S
WMEHM=FRIOG{K, LIS0-FRUG (1,225
ViMFUSFRIMG (K e 2 mLHFRITGE]H, 112S B
[ ACEE RELATIWE PUSITION T RDTATED FROG Al PLUT

CRLL HYPLT(XPOSe X p o ¥YPOSHY MEr, JPFM
JRFa=1

A00 G T Tsr

200 ChwT [wif

L TERFTFATE PLOTTING

CALL HYPLTIOw ¢ OQes—11
CALL EXIT
F i)

FEATIRES SUPFIRTER
MR ROC RS
FEE vkl TEGERS

1aGs
COE BRFOMTHEMENTS FIE FRLGS .
Gl g [HMSKEL L@ 0 YAaRTAKLFS G400 PRLIGH am 2RO

ErNYy NF G AT IOM
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BELOW :
program listed, The second {bottom graphic) is a variation.
A4 JUR

FF FUR RBDOMSL

HMONMPRIOCESS PRIGRAM

Program for "Random Sguares®, illustration on opposite page, The top illustration is for the

HOME WORD TRTEGERS
#LIST SOURCE PROGEAN
HINCSICARN ¢ 1443 PRIMTER) .
s masbmwnimnnnnen s u P RAUGRAMMED FOR CUMPUTER GRAPHICS AND ART BY BILL KULDMYJEC
NIMEMSION Aldy 20 484,21 AAL4,2) 4 RR14,2) _
C PROVILE MEMDORY FUR 2 SETS (IF SOUARES; RANKDUOMIZE
CALL RANST i )
C BEFINE VARIARLES
MLIM% =5
MLMY=T ) ] . ) )
C BSS=THE SIZE OF THF S NE _OF THE SOUARE, SSPCT=THE PERCENT
C OF THE SIZE OF THE IMSIDE SOUARE
R35=1.25
SSPCT=0,20
HEBSS5=H55/2.0
C WEIMT IS THE maxImUm AMOUNT THE INMMER SOUARE MAY VARY
WLIMT=HFRSS=(BS5E55PCT/2,0)
C ) CSET WP CURKMERS [OF RIG SOUARE
Al 1lel)= HFHBES
Arls2)= HFRSS
AlZ2+L)=-HFHES
Al Ze2)1= HFRSS
A3l )=—-HFHESS
A2 2)==HFRSS
Aidy1)= HFHRSS
A4y 2)=-HFB5S
C SCALE DOWM SMALL SOUARE RY SSPCT
DO 100 J=l.4%
noolng K=ls2
100 BlJaK)=a0 e K)ES5PCT
C IMITTALIZE PLUTTER
CALL HYPLT [Dws0,4i)) )
C BEGIM DRAWING RAMDOM SOUARE MODULES
P 200 J=1yMUMY
YO =FLUAT(J=1}E58
N0 200 K=1.MFx
AC=FLUAT (K=1)2255
C ADJUST DUTER SOUARE TO RELATIVE LOCATION
Do 2010 L=1+%
AAVL sl =A(Ls 1)KL
ABlLZ)=n{ Ly 2)+¥0
201 COMTIMUE o )
C DETERMINE X AMD ¥ VYARTAMCE RASED OM WL IMT
KVARSRANF{O)SY LI T—{VLIMT/ 240}
YW AR = RﬂﬂF[D}ﬁuLle-lUL[WFI?.O? .
[ ADJUST THMER SOUARE T RELATIVE LUCATIONM, ADD VaARIAMCE
N 202 M=l 4
BR(fig L)=P by LI+XVAR+XT
BRIy 2 =R iy 2+ Y VARE YL
202 COWTIMUE )
C PNETERMIME RAMDUM MIMBER OF INTERYALS (RETWEEN 2 AND 10)
MEPLS=9wR ANE(DI+ 2
PLOT EACH BOMILE
Ny 2n3 w—L,MSPrS : _ i = .
C P CALCULATES RELATIVE SPACIMG HASED DM MSPCS
PeFLOAT(M=1)/S2L5=1)
YA (G V)PS0 [ 1) —pAal4,10)
Y = 5&‘493]*“*{"”[49?]“H“fﬁv 1)
C WOYWE THE PEM T THRE LAST CORMER OF THE SOUARE
CALL HYHLT [XEs¥+2)
. PLIIT TMTEMMENIATE SIMIARES
M 3Ny I=1.4
X=nnll, 1}+P~[HH¢I11} af{T,1)1}
Y=puf [adbPaiaslla2l=aal{la2)]
400 CALL HYP LT (e s 1]
203 T Tk
200 T Tk
C TERMIMATE
CALL BYQLT (0. elay—11
CoLL EXIT
Fledd
FEATURFS SHPPORTEN
MO PRI ESS
[IHE Wi INTEGERS
s
CLRE REMMIREMEMTS FIIE RDMSO ]
G0k Thi 0 TMSKEL Climbk LM 0 VARIABRLFS 110 PRUGHAM iy &y
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COMPUTER GRAPHICS FOR

by Kingsley K. Wu, Associate Professor

Vietoria J, Willis, Assistant Professor

Department of Creative Arts
Purdue University

West Larayette, Indiana 47906

ABSTRACT

By means of a user-oriented hidden-line remo-
val program and some brief instructions on how to
keypunch and submit card decks, sopheomore Interior
Design students in the Creative Arts Department of
Purdue University are being taught the use of com-
ruter-generated graphics as a technique for pre-
viewing the design of architectural spaces.

INTRODUCTION

This paper describss the use of a hidden-~
line removal program used by Interior Design stu-
dents, The program allows the students to receive
electrostatic and/or ink plots of architectural
forms and spaces as three-point perspective views.

The students are intreduced to computer-
generated graphics as a part of a course devoted
to various presentation media and techniques., The
course ia offered to second semester sophomore
students enrolled in the Interior Design curri-
culum through the Department of Creative Arta at
Purdue University.

The course consists of mini-packs of experi-
ences sebt in the following chronclogical order
within a 15-weel semester,

L L L L L R LRl R R R e

WEEK

Experience Content 1 2 3 4 56 7 8 9 10 11 12 13 14 15

Sketching —
Drafting (plan)

Drafting (section) -——————- —

Computer Graphics

Model Building

Photography -

Rendering —-

Portfolio

Terstat e et arrn A ana

STUDENT OBJECTIVES AND EXPERIENCES

Approximately thirty-five students are en-
rolled in the course, which is divided into three
sections which meet at different times during the
week.

R R L R IR

INTERIOR DESIGN STUDENTS

AT PURDUE UNINERSITY

t is the goal of this course to provide the
students with direct experisnces in architectural
drafting and presentation technigues, as distinct
from a course dealing with the creative or design
experience., The students, therefore, are asked
not to design their own buildings, but to chooze
spatially complex buildings that are usually found
briefly documented in recognized architectural
periodicals,

Using only limited information, the students
are asked to explore, understand, and fully docu-
ment the spaces within the buildings they choose,
by means of the media present in each of the mini-
packs. The students have had a course in basic
architectural drafting and are taking a course
in rendering concurrently with this techniques
course.

Un the whole, they have had no contact with
the computer. After an approximate one and cne-
half hour theory and procedure discussion pro-
vided by the instructor, students are equipped
to produce the illustrations as presented in this
article. The instructor is available from this
point on to help locate any errors which may oc-
cur,

THE GRAPHICS FROGRAM USED IN TEACHING

The program used to generate graphics is a
user-criented hidden line removal algorithm capa-
ble of generating three-point perspective draw-
ings. It 1s capable of making up composite ob-
Jects by using such standard elements as line,
plane, prism, cone and cylinder, Holes may be
inserted in any plane, resulting in views of
walls with doors or windows. One may also rotate
and/or translate any of the shapes. A staircase,
for example, can be generated on its side as a
many=-sided prism, which is then rotated 20 de-
grees to the upright pesition.

A1l shapes and forms are defined by speci-
fying the coordinates of corners, end points,
nedes, or vertices. Ceoordinates are set within
X, ¥, and Z axes and specified in units, which
in this case, are incremented in feet or decimal
fractions thereof, (See Figure 1.)

In order to lessen the possibility of con-
fuasion for beginning students, they are asked to
set the origin of the axes at the lowsr rear left
hand corner, as in Figure 2. In this way, one
may make maximum use of the quadrant that con=
tains all positive coordinates. Negative coor-
dinates, of course, can be used, as when an ob-
server moves behind or beneath the structure.
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3, These outline drawings can serve as a baslc
framework upon which the student can super-
Y impose shadea, shadows, textures and color.

4, The computer is fast becoming a tool readily
available to the interior design profession.
This brief introduction to computer graphics
provides students with exposure to an area of
future development in the professicnzal world.

5, It is our hope that some students will go
beyond this initial contact, not only to con-
tinue using the graphics package while in
school == but to pursue coursework in pro-
gramming, and to become involved with inter-
active graphics. This would be the ultimate
goal of the designer, as the computer may
then be utilized as a tool during the crea-
tive process of design itself,

803

Above: Figure 1 - Basic coordinate system for de-
termining X, ¥, and Z coordinates of points that
define each geometric shape.

N T PO A TR
A perspective view 18 generated by means of

an "observer" card with the coordinates of a

point at which one is standing, and a point at

which one is looking. Each observer card will

generate an additional view.

LEARNING TO USE THE SYSTEM

At the beginning of the segment on computer
graphics (see the Experience Content breakdown
referred to earlier}, students are given a brief
description of the keypunch machine, A4 few of
the more advanced {or more adventurous) students Above:
do successfully input their data through various
remote terminals located on campus. Most stu-
dents, however, will input their data through
punched cards.

Figure 2 - By placing the origin at the
left rear of the floor plane, one may make maximum
use of the positive guadrant,

Computation is accomplished through the
Purdus Computing Center, whlch maintains dual
CDC 6500 computers, Students are encouraged to
plot several views by using the Gould Electro-
static Printer, which has a turnaround time of
1-3 hours.

When they have corrected all errors and have
obtained several desirable views, they resubmit
their card decks to obtain CalCemp ink plots of
those views (Figures 3 through B), A CalComp plot
usually requires an overnight wait.

VALUE OF THE LEARNING EXPERIENCE

In this particular course, computer graphics
is not intended to supplant the more traditional
renderings of the student's project, nor does it
serve asg an end in itself. Instead, the creation
of these outline drawings serves the following
purposes:

1, Full and accurate comprehension of the studied
gspace is a preregquisite to the computer graphics
exparience,

2. Through specificaticon of a variety of spectator
positions, a student may receive rapid feed- Above :
back of a "total sense" of the space under in this example:
study. The most advantageous spectator posi-
tion may then be utilized in perspective ren-
derings drawn by conventional means,

Figure 3 - Various standard forms are used

planes, holes, prisms (as in rail-
ings, at the edge of the interior balcony) and a
eylinder (as seen in the pipe column). See the

next page for concluding figuras,
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Abowve: Figurs 4 - Holes are used where the building
was designed with penetrating spaces.

Bottom: Figure 5 = The addition of a card with a
different observer location results in an addi-
tional cutput, One may have as many views as one's
time limit may allow.

Right, Top: Figure & - Removal of the floor plane
and the use of negative ¥ values will generate a

view such as this.

Right, Middle: Figure 7 = The "hole" specifica=- ?;;i>
tion can be used to best advantage where walls have

a large number of windows. “““ax
Right, Bottom: Figure & = The ease in rotating the

ohject to different view points makes this program

a good tool for interactive graphics. —
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RE: VIEWING

by Charles Glassmire
Learning Systems Department
Robert Morris College
Coraopolis, PA 15108

BACKGROUND

When Leonardo introduced multiple vanishing
peints into the flat space of Medieval painting,
men's eyes lowered from the sky to the horizen,
and fifteenth century painting began to emphasize
a more realistic view of life and art. Seeing it
another way, an artistic tradition began center-
ing on the reproduction of familiar objects from
the world of men, rather than frem the world of
the spirit. Accuracy came to have a certain ar-
tistic value in the schema of things.

Mot too long thereafter, Newton and Lelbniz
proposed an accurate way of viewing continuous
motion over a distance as a series of fragments.
The method was called Calculus, and it relied upon
a radical notion dormant since the time of Zeno's
Gresce, It was at that moment in time that the
formal structures of the Repnaissance world began
to emerge, and thus, ipevitably, to crumble.

MOVEMENTS IN ANTMATION
Movements in Animation by Brian G. D, Salt,

Pergamon Press, Elmsford, N. Y., 1975., Volume 1
(text), Volume 2 (tables), is priced at $100.

This little known set of references was
written as a practical handbook and tabular re-
ference for the motion picture animator and anima-
tion stand operator in the film industry. Yet it
strikes me that the set might be very useful to
many areas of computer graphics, particularly the
computer animator,

The author of the text, Brian Salt, correct-—
1y observes that motion in animation is wholly
illusory, the i1llusion being produced by a rapid
succession of static images., If the illusion is
to be satiafactory, the relationship between any
one image and those preceding and following is
critical, The motion must be pre-analyzed, since
no real motion occurs, so as to be created ef-
fectively.

These same considerations apply to the gra-
phics plotter arranging arrays of calculated dots,
plotter symbols or typographic characters. The
total object illusion depends upon the interre-
laticnships of plotted points.

Devices such as interpolation, szpline cal-
cation, and other such "tricks" alleow the plotter
to "fill in" or "smooth out", or otherwise adjust
the relationships of parts of the image, in the
same fashion as the animator deals with the tem-
poral relationships between plotted frames,

ANALYSES OF MOTION

These two velumes provide handy mathematical
analyses of some types of common motion. Volume

cne contains theory and derives the functicnal
relationships. Types of motion analyzed include:

= lipear moves,

- sinuscidal fairings,

= moves in constant acceleration,

- exponential moves,

- rotations and circular pans,

- gsimple harmonic motion,

- moves along curves (exact and approximate
methods,

- coordinate systems,

There iz nothing startlingly new here, but
techniques of motion analysis from the observer's
point of view are often avoided in standard mecha-
nics courses, and volume one provides a usaful
reference to these methoda.

Volume two is simply a book of tables with
tabular values calculated. Buy velume one, and
generate your own tables with your computer,

The appearance of these volumss at this
point in time suggests that we have reached a
point of significant mathematical control over
the conventional motions of real life, and prompts
some observations about the past history of the
aesthetic problem which confronts the computer
animater arising from the history of the last
century.

REALITY AND PORTRAITURE

For three hundred years after Leonardo, the
steady gaze of Renaissance men reproduced objects
on the canvas from a world which never moved fas-
ter than a galloping horse. Indeed, any one who
could afford to have his portrait painted {moatly
the upper and merchant classes) was asked to sit
quite motionless, while the painter captured a
"likeness". Every portrait artist knew that the
likeness musn't be too accurate (at least if he
was to have a steady income). Thus somehow in the
proceas, unflattering wrinkles and moles dis-
appeared, noses were straightened, and weak chins
were miraculously atrengthened. (See the next page
for examples of "hyper-realistic" portraits by
Albrecht Durer and Rembrandt.)

PHOTOGRAPHY V3. PAINTING

It wasn't until the process of photography
was revealed teo the French Academy in 1839 that
"realistic" reproducticons were improved upon. But
exposure times for the early plates were so long
that the only objects that eoculd be photographed
were motionless trees and buildings. Paris was
depicted in minute detail as a dead and lifeleas
city. Its people moved far too rapidly about
their business to register on the slow photozra-
phic plates. (A study of these early phctographs
reveals this static quality.)
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Above: Examples of highly realistic portraits
that were executed before the invention of photo-
graphy. At left, Detail of a self-portrait by
Albrecht Durer. Right, detail (or portion) of a
portrait by Rembrandt of his mother, painted in
1639,

These difficulties didn't bother the general
population, and they seized upon the mechanical
image-maker with a surprising passion. Within a
Few years portraiture was technically improwved,
and lines formed at the Daguerrotypist's shop,
sometimes for hours,

"Rebert Talft estimates that in Bmerica by
1850 some two thousand operators were serving a
population of about twenty-three million." /1/

EARLY PHOTOGRAPHIC PORTRAITS

The peortrait process required the sitter to
don his best suit of clothes and place himself in
2 chair before the camera, inserting his neck into
a kind of iron collar for immobility; then to suf-
fer in motionless silence while the portraitist
counted off the minutes, The stiff unsmiling
"likeness" which resulted is a classic example of
the process whereby we shape our tools, and then
our tools shape us.

Immediate confusion resulted between the pho-
tographic image and its corresponding real object
in nature. Excited journalists and wags sang
the praises of the new invention:

"Jules Janin wrote that the daguerrotype:
'is not a picture...you will write toc HRome: send
me by post the Dome of Saint Peter's: and the
Dome of Saint Peter's will come by return mail'.
Le Moniteur Universel stated the equation of pic-
ture and reality still more explicity: 'This is

nature herself.,.ws count the paving stones, we see

the dampness caused by the rain, we read the in-
scription of a shop sign'." /2/

Above: 'Man Running® by Badweard Muybridge, a
precursor to present-day animation., His studies
influenced photography and animation greatly.

This epistemological confusion remains with
us to the present day.

THE EYES OF THE NEW AGE

Some painters declared that painting was dead;
others that painting was freed from the drudgery
of making pertraits. In any case, the influence
of these two media upon each other was immediate
and powerful, /3/ It sometimes seemed that the
object-in-itsell got lost in the battle of pro-
cesses. The mechanical image maker was destroy-
ing every sense of man's unity in a new world of
change.

The photograph played a central rcle in shap-
ing the eyes of the new age. Less than thirty
years after Daguerre's revelation to the world,
the Impressionist painters appeared with a start-
ling new vislon which was strongly influenced by
the camera eye. As usual the critics were out-
raged. It was the same c¢ld argument: "A cow
should look like a cow",

The American art critic 5. Hartmon wrote:

"The Impressionist painter depicte life in
scraps and pieces; as it appears on the ground
glass of the camera...lmpressionistic composition
iz unthinkable without the application of (lena)
fecus...and it was the appearance of photographic
images in the (1B)60's that taught the painter to
see and represent life in focal planes and divi-
giona,.." /47

OPTICAL PAINTING

Seurat, a leader of the Pointillist school
of painters, claimed to be the first to invent
what he called "optical painting'. The Impres-
sionists said that they were depicting nature as
it really was., The Pointillists applied pigment
to the canvas with only the tip of the brush,
constructing the image meticulously from tiny
dota. This style depicted apparently solid
forms when viewed from a distance, but when the
viewer approached the canvas, the illusion of
solid object reality was shattered. This ritual
destruction provided rescnances still felt by the
imaze-making systems of the twentieth century:
photography, half-tone lithography, motion pic-
tures, television, and computer graphics.

Above: A patient lady sits rigidly for her vlike-
ness, while the portraitist counts the minutes,
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Abcove: The effect of light and shadew in the work of Seurat, the pioneer of Pointillism., At right, above:
A marked contrast in mood and subject matter is a detail of "Strange Bird"™ by Duane Palyka. The "impres—
sionism afforded by the Evans-Sutherland frame-buffer system gives the computer artist a renewed creative
vocabulary. Below: Detail of "Cybernumerics™ by H. Philip Peterson is another example of "computer

impressionism”.

As the real object was replaced by the illu- /2/ HRudisill, Richard. The Mirror Image, Albe-
sion-of-real object in the time's eye, it became querque, lew Mexico:™ New Mexico Press, 1971.
evident that the cement holding together nine-
teenth century reality was quickly evaporating, f3/ Coke, Van Deren., The Painter and the Photo=
The very dimension of space was challenged, and raph., Albequerque, New Mexico: University-
as Helsenberg has neatly demonstrated to modern of New Mexico Press, 1964.
physics, when a physical quantity is closely ob-
served, the act of observation changes it. The /47 Muybridge, Eadweard. The Human Figure in
process of observation is inherently a distort- Motion. MNew York City, N. Y.: Dover, 1955,
ing process. Thus when the standards of dimen-
sion were scrutinized, the cultural sense of time /5/ De Chardin, Teilhard. The Phenomena of Man.
could not remain unaffected. The Lorentz Trans- New York City, N. Y.: Harper oW, .
formation later demonstrated that length is a A bt b

i of time. ; :
Enckion e Below: Detail of "Cybernumsrics" (see discussion

AS the nineteenth century disselved inte the above), & portrait of Norbert Wiener.

twentieth, the change was abrupt, silent and
total.

COMPUTER GRAPHICS AND THE IMAGE-MAKER

Three guarters of a century later, the field
of computer graphics devotes an intensive main
thrust of theory and aesthetics towards rectify-
ing the disaster, reassembling the image-object
from the fragments left by Seurat a century ago
into a viable and aesthetically acceptable three-
dimensional solid form in time. The image-object
is once again under smooth and total control of
the image-maker. When the task is done, the hid-
den dimension of a new universe will be revealed
to those with the courage to see,

"The history of the living world can be sum-
marized as the elaboration of ever more perfect
eyes Within a cosmos in which there is always
something more to be seesn." /5/

REFERENCES

/1/ Beaumont Newhall. The History of Photography.
New York City, N.Y.: HMuseum of Modern Art,
1964,
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COMPUTER ART:

by Edmund C. Berkeley, Editor
Computers and People
815 Washington St.
Newtonville, Mass. 02160

POSSIBILITIES FOR
FUTURE

IMPROVEMENT

"Why is it that computer art up till the present has
been judged inadeguate by so many non-computer persons? I
think there are a number of reasons; and T think that if these
reasons are considered carefully by computer artists, and re=-
moved, computer art could become interesting, important, rich
in impressions, and really beautiful.”

FIFTEEN YEARS OF PUBLISHING COMPUTER ART

The magazine "Computers and People" (formerly
"Computers and Automation") has been publishing
computer art in its August issue for 15 years,
from 1963 to 1977 inclusive. First we called the
art section of the August issue a "Computer Art
Contest", and awarded a first prize, and displayed
the latter on the front cover of the August issue.
The August issue was devoted during those years
predominantly for displaying new forms of compu-
ter art, But after some years we renamed the
August art section and called it a "Computer Art
Exposition". I would estimate that we have pu-
blished something like 500 pieces of computer art
in total over these 15 years,

THE QUALITY OF COMPUTER ART?

With 500 samples to refer to, has any computer
art been published in "Computers and People" that
is really beautiful, interesting, important, and
rich in impressions?

I have to confess that I doubt it. Certainly
if we consider the comments that we have received
from many nen-computer pecple and many non-computer
critics, the verdict is either no or wvery little,
They look at the art; they become quickly bored,
and they soon leook at something else.

Why is it that computer art up till the pre-
gent has been judged inadequate by so many non-
computer parsons?

I think there are a number of reasons; and I
think that if these reasons are considered care-
fully by computer artists, and removed, then compu-
ter art could become interesting, important, rich
in impressions, and really beautiful.

COMPARISONS WITH GREAT PAINTINGS
llone of the computer art which we have pu-

blished, it seems to be, can hold a candle to some
of the great paintings of the great artists:

- "La Source", a lovely nude girl, holding up
an urn on her shoulder out of which

water is flowing, by the French painter,

Ingres; in the Louvre of Paris;
= "Wheat Field and Cypress Trees" by Vincent

Van Gogh, a vibrant flowing golden field

merging with an intense blue-green sky;
in the National Gallery, London;

= "The Artist's Garden" by Claude Monet, a
sun-filled garden with a small girl,
clad in blue and white leading other
figures down the garden path, from
the National Gallery, Washington, D.C.;

- "The East Wind" by Dugald Stewart Walker,
an illustration for an edition of Hans
Christian Andersen's "Fairy Tales",
printed about 1910.

Above: The Artist's Garden by Claude Monst.
(Zee comments above,)

COMPARISONS WITH GOOD PHOTOGRAPHY

Hone of this computer art, it seems to me, can
compare with black and white photographs of such
subjects as these:

- a stream with rapids and waterfalls flow-
ing among granite boulders;

- a winding road through a forest of tall
trees covered with leaves;
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- a flowering meadew in the spring, with a
contrasting pattern of rocks and grass;

= a heavily wooded area of towering trees and
overgrown vines.

Below: An idyllic wooded scene, in which the eye
can continue on in an imaginary journey. (Photo-
graphs on this page are by G. Hertlein, frem Lower
and Upper Bidwell Park, Chieo, California.)

Above: Details from a basalt-rock streen field,
with remnants of prier growth contrasting with new
spring flowers, Below: Wild grape festcons a dra-
pery canopy in a grove of ancient caks, the site of
the film "Robin Hood",

Why does it happen that computer art so far
has not achieved a considerable success in art and
in popular recognition?

I think there are a number of reasons, and I
shall discuss some of them.

FLAT DESIGN INSTEAD OF SOLID PERSPECTIVE

Computer art is often so flat as te be two-
dimensional in space, instead of appearing solid,
using three dimensions and perspective. After a
person has looked at designs made up of nany cross-
ing lines, arrangements of curves, and random col-
lections of various geometric figures of random
sizes and random shapes, he fegels he has seen a
great deal of computer art, and he becomes bored,
This kind of computer art is much like the designs
of a child in the kindergarten; only the doting
parent and the fond teacher find them "delightful"®,
while the ordinary person says "What is so wender-
ful about that"

I would like to see much more use of perspec-
tive, much more depicticn of solid forms. The
planet earth, the world of man, and everything in
them possesa a great deal of solidity.

NON-REPRESENTATIONAL IKSTEAD OF REPRESENTATIONAL

For all human beings the werld is full of com-
mon objects and scenes: trees, hills, rocks, waves,
oceans, houses, people, faces, and far more --
together with an crientation that is vertical and
horizontal, Who would enjoy seeing a human face
upside down == or a sandy beach on its side?

Below: The world of nature can be an endless
source of inspiration for the computer artist,

The sketches shown are from Drawing Scenery: Land-
scapes and Seascapes by Jack Hamm, published by
Grosset and Dunlap, Mew York City, 1972, Although
mathematics and science are viable subjects for
computer art, so is the world of nature,
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Art regularly intends to give a message to
the beholder, and it is wvery inefficient to split
the viewer's attention, one part paying attention
to the message, and the other part trying to adjust
(rotate) an unfamiliar orientation. It is al=o
inefficient te have one on top of the other of
geveral scenes or objects, such as a mountain, an
ocean, and a house, penetrating each other, esqual-
1y represented. Any artistic message becomes so
cluttered that most viewers will turn away in con=-
fusion.

It seems to me that great art is of nscessity
representational., It represents some kind of fa-
miliar object or scene together with a representa-
tion of some kind of mood or emotion or feeling or
celoring (metamorphorically) or way of viewing the
cbject or scene, so that a message comes through to
the beholder: for example; "This is a rock, and
this is the way I once saw it, transfigured."

Over and over again computer art 1s abstract,
A little iz all right. A steady diet is objection-
able to me. Almost nothing in the ordinary world
corresponds to the abstractions, Such art is like
the picture of some totally unfamiliar machine. It
has no message, except "I don't understand it" to
the crdinary viewer, People turn away from it.
"It does not appeal to me", they will say. More
precisely the bshelder could say "It does not speak
to my condition", or il he is familiar with the
language of the communication experts, he will say
"Thare is so much noise in that message that I can
find no worthwhile information in it."

B TR e R T R I

Below; ¢astrovalva by Maurice Escher, a lithograph,
signed and dated in 1930. On this page other illus-
trations of Escher's works are shown as examples of
the principles discussed in this article. His art is
timeless, of the past, yet [illed with futuristic
qualities and ideas, including the concept of msta-
morphosis and transformation, so peopular in computer
art teday. Here art transcends technique.

Below: Detail of Metamorphosis II, 1339-40,

by Maurice Escher, One form is transformed into
another, featuring the world of nature and man as
a unified entity. The viewer never tires of this
quality of art, and repeated studies of this work
only reveal new insights and ideas., Although the
wark is representational, it deoess not copy nature.

=gl g

Pelow: Frickly Flower, 1936, a wood engraving by
Maurice Eascher, Although nature is the source,
the artist has stylized and made more minimal, the
flower design, and rotated the form.
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INSTANTANEQUS MOMENT INSTEAD OF HISTORICAL
EXISTENCE

Computer art so far appears Lo express an
instantaneous moment only. But a good picture
regularly represents not just one instant of time
or one momentary event, but many historical events
or happenings, It shows the way an object or a
scene has grown or decayed, began, {lourished,
and ceollapsed,

The pattern of pine needles under a pine
tree can show pine needs that have just fallen,
and underneath them the needles that fell a year
age, and underneath them those that fell two years
age, and 80 on. Their color changes, their tex-
ture changes, the amount of decay increases. Fur-
ther down the pine needles decompose into humus.
If there is a wagon track or a horse's hoofprint,
its edges will show a historical sequence. A4
good picture can show or indicate all this, the
dimension of time and history.

The same is true for rocks in a roaring stream,
where there is a hard basalt dike cutting through
much sefter sedimentary rock layers. Some of
the rocks will erode swiftly, some will erode
slowly. A good picture can reveal history.

A good artist thoroughly knows the detailed
characteristics and historical events that he is
reporting on. And he can make these real and vi-
vid to the beholder. And then he can add hisz ex-
pression of mood and feeling and atmosphere, etc.,
to what he is depicting.

People understand more and enjoy art more when
they can look at all the scene shown and find in-
teresting and challenging things to observe. The
artist Arthur Rackham made a reputation for him-
self by drawing trees with knotholes that seemed
to look, and little figures of animals, lairies,
and elves nearly hidden, in his illustrations for
children's books. Another example is the exten-
sive bedy of lithographs and woodcuts by the
famous artist, Maurice Escher, and the viswer
never tires of finding new ideas in his works.

A great artist iIs likely to show many relatively
hidden yet interesting details in his representa-
tion of past events in his pictures.

----------------------------- B N T

Below: Medium-Size Persian Medallions, by Gregory
Mirow, from his book, A Treasury of Design for
Artists and Craftsmen, published by Dover, New

Tork, 1969, Why not write a computer program to
make medallions like these? One quadrant is pro-
grammed, and the other three guadrants are mirrored,.
The design may be digitized initially, or put
through a curve-fit routine. Excessive emphasis

on angularity in art becomes boring.

Above: Chinese Bronzes - Bird, from the Chang and
Chou periecds, lst millennium B.C., is an example

of curved, decorative ferms found throughout man's
art. Computer art is excessively angular, due to
point to point programming of X/Y coordinates. I
would like to see more curved art, as featursd on
these pages. Below: Bouguet by Gregory Mirow.

Why not a computer program to make a floral cluster
like this? The above designs are readily programmed,

B e T e T T

STIMULATION OF THE BEHOLDER

I think the basic quality of great pictures,
great photographs, and great designs is that one
can look at them repeatedly for a long time, and
discover more and more and more of interest and
delight and "beauty",

Is beauty in the eye of the beholder? Cer-
tainly, if chimpanzees were establishing standards
of beauty in a chimpanzee culture, the beauty of
some chimpanzee faces would be "obvious" to chim—
panzees, and similarly beauty in some human faces
is "obvious" to human beings. Yet the type of
beauty of a human face is clearly dependent upon
culture of a particular society of a particular
Cime.

It seems to me, that for a beholder, interest
and delight in art depends on recognition of ob-
jects and scenes, and richness of detail, all
suffused with a way or manner or technique of
conveying emotion or feeling or mood. In this
way, messages both intellectual and emotional, are
conveyed to the beholder, and he is greatly stimu-
lated by "beauty",
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DESIGN TECHNIQUES AND ART MATERIALS
IN COMPUTER ART

by Grace C. Hertlein, Associate Professor
Department of Computer Science
California State Upiversity, Chico
Chico, California §5929

INTRODUCTION

The programmatic aspects of computer art are
highly developed at this time. Fifteen years of
practicing computer art have allowed artists to
explore a range of approaches. Thess are pro-
grammatically very personal, creabtive, and they
are sophisticated technically. Dissemination of
routines from cne campus to another is at least
moderate, There is still, however, a tendency to
behave like gourmet cooks, and many computer ar-
tists are reluctant to share their inner secrets
with another, in fear of being surpassed by the
recipient of the "recipe",

Today, & computer computer artist can often
tell how a given work was programmed, and in ad-
dition, the artist can generate the algorithm to
reproduce the technical aspects of the original.
Many thousands of persons have studied computer
art since the early sixties, and specific methods
to achieve varied effects are a known foundation
in this new discipline.

It is becoming academically fashionable to in-
troduce courses in computer art -- and this pre-
sents difficulties, because it represents materials
from computer science and art. Courses on this
topic tend to emphasize one aspect of the subject
more than the other, and this is a natural tendency.

The "ideal" course in computer art is a balance
between the technical, and the artistic, The field
itself may be represented as a continuum:

HRT e L e S COMETITER (SCIENGE

The continuum may be expressed more adequately
in the form of a circle, eliminating the either/or
attitude of the above diagram:

The implications of computer art and art tech-
niques have been discussed by this writer since
1970-1972, In looking back at this early wri-
ting, although the implications of the importance
of art were definitively reviewed and apalyzed, it

was not until 1973, that the author departed from
a marked tendency to exploit art materials from
the plotter. This occurred as a resuli of using

a microfilm pletter, with film cutput,/1/ It

may be that most of us are hardware (and scftware)
dependent in our appreoaches Lo creativity, and
that when a new system is available, renewed crea-
tive experiences naturally occur.

The purpose of this article is to share class-
tested design technigues to achieve personal mo-
dules that are then manipulated in computer art.

In addition, this article reviews wvaried art ma-
terials {including photography) for final works
of computer art, Although programmatic tech-
niques are abundant and well disseminated, the
equally important aspects of art technigues are
almost non-existent, and little has been published
on this topic.

BELOW: A portion of the sculpture, City Series,
consisting of 20 modules, executed in 1970, by
the author.
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PROGRAMMING - THE FOUNDATION OF COMPUTER ART

In this article, there are brief references to
the programming aspscts of computer art, While it
is an interdependent, significant aspect of the
subject, 1t is pot the purpose of this paper. For
those who are interested in observing how art is
integrated with programming, two recent papers are
cited: (1) COMPUTER ART FOR GENERAL EDUCATION /2/
and (2) COMPUTER ART FOR COMPUTER PEQPLE - A
SYLLABUS /3/.

Transportable librariss of subroutines to
achieve and vary computer art have become more
commen. User-orienked art systems have been de-
veloped lor non-computer scientists to achieve
both static and interactive art forms. Compu=-
ter scientists engaging in computer art have be-
come sensitized to art, and artists have become
adept at programming, The "Bible" of graphics
practitioners, NHetman and Sproull's Principles
of Tnteractive Graphics, /4/ has zllowed re-
searchers and students to become far more know-
ledgeable about the programmatic aspects of com-
puter graphics. The superior bibliography of
this text has been augmented by other refersnce
sources available to graphics people. Examples
of these sources are the Visual Arts Bibliocgra-
phles published each spring by Computers and the
Humanities magazins; /5/ the interdisciplinary
graphics bibliography of Jackie Potts; /6/ and
the detailed bibliography of the author, /7/ ga-
thered for the California State University Sys-
tem.

In addition, graphics system libraries are
highly developed at many institutions. Technical
reports by these development centers are readily
available, at little or no cosi. There is a
marked tendency to plan transportable systems
and to disseminate libraries, as opposed to the
previous cottage industry approach, of each in-
stallation simultaneous re-inventing the graphics
wheel,

T S T P R ST

BELOW: Computer-Besigned Textile, from a grouping
of textiles executed by the author in 1976, The
design is from the City Series.

Examples of these graphics/art systems are:
Jerusalem, Israel, /8/ by Vladimir Bona®ié; another
at the Univeraity of Munich, Germany, /9/ by Reiner
Schneeberger; a mathematics/art system at Georgia
State University, Atlanta, /10/ by Jean Bevis; an
art system shared by the California State Universi-
ty and College Syatem, /11/ developed by the au-
thor; SPLAT by John Skelten and his colleagues /12/
at the University of Denver, Colorado; and ART I
by Katherine Mash and Richard Williams /13/ at the
University of Minnesota in Minneapolis.

These are but a few of the many varied and
highly developed art systems burgeoning through-
put the world.

Emphasis on Programming - A study of these
systems, and an analysis ol the voluminous refer-
ences cited before, reveals a very heavy emphasis
on programming, with far less information on tech-
niques of design and art material presentation.
There is a change cccurring, as the fashion of
programming dominance gives way to a focus on the
produckt, which is a computer program that produces
works of art. The final work of art is inade-
quately developed if the ocutput relies on indus-
trial papers., A recent editorlal by the author /15/
delineates the marked trend of taking computer art
back into art.

Final Products - Based on the evidence of in-
numerable final products of computer art displayed
at national and internaticnal exhibitions, a eri-
tical observer of art can readily surmise that the
art aspects of computer art are unknown, unde-
veloped, and inadequately presented to students.

There i= =till z tendency to overemphasize the
program, perhaps indicating a desire to be "acien-
tific" and intellectual, wherein the idea (pro-
gram) is everything. Protagonists of programming
vs, art are unaware of the supposed unity of art
and science that is part and parcel of this new
medium, European computer artists appear to be
more senzitive to art materials than those in the
United States, This topic has besen discussed elo-
quently by Herbert Franke in many of his writings.
/16,17,18,159/

In summary, the viewer judges a work of art
by the work of art. Computer art is not a pro-
gramming competition, and the work of art is pot
the program, although the program is an essential
and significant part of this medium.

A NEW TREND

The exhibition, "Cybernetic Serendipity", will
go down in the hiatory of computer art as that im-
portant "first". The potential of the union of
art and technology discussed in this exhibition
fand text) 720/ has become more than mere pro-
mise., A marked trend is visible in computer art:
computer art in the varied arts, An example of
this trend was the ICCH/Z2 Exhibition, organized
by the author for the Second International Con-
Terence of Computers and the Humanities, /21/
held in Los Angeles at the University of Southern
California in April of 1975. The exhibition of
150 international invited works was shown at
othar conlerences and universities, including a
special Eastern showing in MNew York City at NCC
'"76, /227 This showing of international art is
on indefinite loan to ACM, Hew Yorlk City.,
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In this particular exhibition, very [lew final
works were printer/plotter/CRT output, The few
examples of direct computer output were deliberate-
1y shown to illustrate the role of the computer as
a designing agent or colleague, Computer arl has
become an intermediate step in the process and fi-
nal presentaticn of art., (See the detailed charts
in reference #15.) Computer art has outpub in
many diverse lforms: painting, sculpture, photo-
graphy, serigraphy, lithography, etchings, rug
and textile design, weaving, etc.

Last year's NCC Art Exhibition consisted of
364 works /23/, and in many cases, art techniques
were highly developed. ({150 of the 384 works were
ICCH/Z art.) In that large exhibition, it was
obvious that only novices still worked with white
industrial papers (and printer ocutput) as the
final presentation form. In meeting with con-
ference attendees at NCC '76, there appeared a
need lor discussion and dissemination of tech-
nigues regarding design development and art ma-
Lerial presentations.

Earlier the interdependency of art and com-
puter science was reviewed, and it is recalled at
this point deliberately. Many NCC zttendees wan-
ted the "old kind" of computer art - innumerable
interference patterns, dependency upon mathema-
tically designed designs, and lack of material
development, Hundreds of people did net like
the computer-designed serigraphs (silkscreens)
from the Systems Dimensions Limited Collection.
(For illustrations and comments by the artists,
see the May, 1976 issue of CG&A /23/.)

LACK OF EXPOSURE AND STUDY OF NEW TRENDS

One very impertant reason for lack of ex-
posure and study of new trends is the absence
of definitive literature on this topic. In a
greal. proportion of conferences, recommended
page lengths of papers are far too short Lo af-
ford anything but the "sizzle of Lhe steak™, and
therafore, definitive details [rom the author are
required., This can become a burden for prolific
authors, and for years, correspondence is re=
ceived on the same topic. AnolLher example is
this: "Please send me everything you have on
computer art", (This is generally a query flrom
overseas correspondents!)

In addition to lack of information on desisn
and art material develepment in computer art,
many artists continue to explore design tech-
nigues and sources that have surfeited computer
publications for the past twelve Lo Fifteen years!
[(They must not read.) For a brief period of time,
thers appeared the philosophy, "It was created
with the aid of a computer =- therefore, it is a
more perfect art", The computer field, in its
newness, has naively fallen in love with Ltself.

In my work that often includes arranging na-
tional and international computer art exhibitions
and editing of articles and periodicals on this
subject, hundreds of works are reviewed from all
over the world. This is a continuing process,
Fepeatedly, eéntries are submitted that compare
programmatically and artistically with the exer-
cises executed by my students during their first
few weeks of exposure to computer art. (In the
case of students, the work is kindly but respect-
fully returned for further development.) This is
not possible outside the ¢lassroom. It is a known
fact that artists and writers do not want construc-
tive criticism--merely acceptance and praise,

What are reascns for such lack of develop-
ment? One important reason iz that many practi-
¢ing computer artists are not able to travel and
to see large national and internationzl exhibi-
tions. Many exhibitions cannot alfford to pro=-
duce catalogs, and the latter are in black and
white, to reduce cost. Dissemination of Lhese
publications iz wery limited.

In the study of art, it is important to phy-
sically see actual works, and to respond to color,
size, mood, ete. This is true of fine art and of
computer art.

However, computer art exhibitions are pub up
vary briefly, and taken down at the end of con=
ferences. The limited exhibitions featured in
university galleries do not have sufficient fund=
ing for extensive, diversified international col-
lections. Computer art exhibitions should be
mounted by computer firms, and toured for modest
rentals for Lhe benefit of computer people and
graphic artists. Sharing and rental of superior
exhibitions could make coemputer art possibkle [op
more people,

In summsary, exposure to the best of the com-
puter arts would result in an upgrading of the
state ol computer art now seen in current peri-
odicals and exhibitions.

BELOW: A few examples from the Systems Dimensions
Limited Collection. The Cube: Theme and Variatio:s
Series, by E. Zajec. BOTTOM ILLUSTRATIOH: Segrid
by John Roy. Both are serigraphs of computer art.
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I - TEACHING COMPUTER ART AND THE DEVELOPMENT OF
TESTED TECHNIQUES

During the past seven years; the writer has
generally taught three courses per semester of
varied approaches to computer art. At times the
offerings have been enriched by senior/graduate
seminars in graphics software development. Se-
veral approaches have beéen researched and tested:

1. Introduction to Computer Art - We have tested
many versions of an introductory course, and
have retained a Freshman/Sophomore orienta-
tion for General Education students. This
courae is not intended for computer science
majors and miners. Canned programs and sub-
routines are ugsed. At the present time two
very different versions of user-oriented rou-
tines are being tested, to greatly simplify
the programmatic aspects of this course. A
recent paper /24/ discusses this course in
great detail,

2. Ceomputer Art for Artists - A course was de=
veloped for the School of Art and Art History
at the University of Iowa, Iowa City, in 1973
and 1974 and tested there. Changes and adap-
tations have occurred since, with emphasis on
the applied arts. After teaching several very
different versions of this course, it is be-
lieved that a modular approach of specific
toples is perhaps better suited to artists.

A recent paper by Joan Truckenbrod from the
Ard International Conference of Computers amd
the Humanities /25/ introduces computer use
as one element in a Beginning Design class.
The paper by Kingsley Wu and Victoria Willis
/26/ in this issue alsoc uses the computer as
one element in an Interior Design course, At
the present time the author is drafting a
paper on modular approaches to computer art,
to be published in the winter of 1977.

3. uter Art for C uter Scientists = A
special technically-criented syllabus has
been class-tested for intermediate to ad-
vanced computer scientists. It includes
design material emphases, yet deliberately
focuses on technical aspects of benefit to
computer science majors and minors: soflt-
ware development techniques, and research
in computer graphics interdisciplinary ap-
plicationa. /27/ This course includes a
generous exposure to art materials, includ-
ing photographic manipulations and serigraphy.

Summarz = In the teaching of computer art for
different types of students, many specific tech-
niques and exercises have been clasa-teated and
retained over a period of seven years. This has
represented a search for beginning principles of
computer art, and enduring techniques. It has
been aided by the help of hundreds of enthusias-
tic and artistic students from many disciplines.
We have found repeatedly, that the work of one-
semester students can result in professional-
looking, very personal computer art that includes
art papers from plotters, photographic manipula-
tions, and varied final presentations of computer
art.

ABOVE: Raumband mit Drei Knoten by Dr. Herbert W.
Franke, is an example of a mathematically-based
computer art, photographed from a cathode ray
tube, CRT graphica are aeathetically effective,
because of the luminosity of the light areas of
pattern. (A reversal print of the same graphic,
in which the pattern is black, is not as attrac-
tive, in that the excessive black pattern connotes
a nervosity, because of the number of lines.) In
addition, this graphic has been manipulated pho-
tographically, by use of a coarse-grained photo-
graphic screen, as used in the applied arts. It

i= an example of "opposites", in which the fine
lines have been altered to achieve a fuzzy effect.

It is not possible within the confines of
a szingle paper to discuas every aspect of reach-
ing these courses in computer art. AS an appen-
dix to this paper, an abstract of references #24
and #27 is included== as information for people
who are in process of introducing courses in
computer art.

IT - DESIGN AND MATERTAL TECHNIQUES

A, Initial Sessions - A very brief discussion
on beginning programming and designing is given
first, to emphasize the need to begin designing
and using a graphics system immediately. Stu-
dents begin Phase I of designing and programming
by aketching something during the firast class
period and actually programming that design the
firast day. (Examples of beginning| designs and
programming are given as illustrations.)

e e e e
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Here are bypical beginning assignments:

WEEE 1: Program a well-developed continucus
line design, and decrement (decrease) it towards
a gpecific origin an assigned number of times.

WEEK 2: Begin sketching for Phase II [(more
personal designs) and continue with Phase I de-
signs. Add to or asubtract from the first contin-
ugus line design, decrementing it as before. Re-
store the values and decrement the design towards
a second origin.

WEEK 3: Explore innumerable derivations of
Phase II designing (Design Derivation Exercises],
and simultaneously take the first (continuous line)
design through a curve-fikting subroutine from the
graphics library. Compare and/or combine curvi-
linear vs, rectilinear versions.

WEEK 4: Take Phase II designs (more perso-
nal than the original continuous line design, and
repeat the exercises of weeks 1-3. (The student
here is using known programmatic techniques and
merely supplying new data, making the change very
readily.) In addition, take the first designs,
and manipulate them with a canned 3-D routine from
the graphics library. Analyze all four versions,
and begin to note on paper a personal direction,
using the STYLISTIC ANALY¥SIS OF COMPUTER ART
az a guideline. (Included as an Appendix.)

Summary - By the end of week four students have
at least a moderate idea of a persenal approach to
computer art. They alsc receive a brief exposure
to art materials during this time. Beginning ar-
tists work on industrial papers for weeks 2 and 3,
then switch during weeks 3 and 4 to art papera
and an introduction to photographic manipulation.
{See the briel glossary of unique terms used in
teaching, at the end of this paper.) In all ap-
proaches, designing, materizls and programming are
integrated, each lacet important and interdependent.

BELOW: Illustrations from Homage to the Square
Derivations, from lecture notes by the author, usad
te illustrate simple concepts of variations of a
decrementation of the square. Darker lines illus-
trate use of two colors, in art material use.

|

(| |

5 o i

ABOVE: Examples of Static, Symmetrical Design,
from the author's lecture notes.

BELOW: Departing from the Symmetrical, from the
author's notes, BOTTOM ILLUSTRATION: Focus on
Symmetry, with Dark and Light Aresas.

S
Ea

NOTE: The illustrations shown
are template drawn, and are used \\&
as overhead transparency visuali-

zations in lectures.
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ABOVE: Typical Continucus Line Degigns, drawn and
programned by students during the first laboratory
period. These same designs may be put through a
curve-fit routine, to achieve a curvilinear form,
and manipulated by referencing subroutines on the
graphics library., The initial patterns may also
be manipulated through an easy 3-D routine.

BELOW: Computer Science Template Sketches, samples
of initial modules from the IBM template, from the
author's lecture notes.

B. The Search for a Personal Direction - A mathe-
matician may choose mathematics as a basis for a
personal direction. The manuwal artist can achieve
atylistic analysis exercises of manual fine art and
emerge with a continued development of previous
work. Here it is impeortant that some sense of con-
tinuity is attained by the artist, relating com-
puter art to known methods of working.

Yet how does a computer scientist, or a per-
son from Geology, Socioclogy, Education, etc.
choose a "personal direction" in computar art?
The system we use takes a person where they are
design-wise, programmatically, and helps them to
achieve a new plateau, We use several approaches:

1. Expesure to art slides of computer art;
2. fAnalysis of actual samples of art;

3. AMnalysis of computer art examples from
exhibition catalogs, and texts;

4. Lectures on the analysiz of manual and
computer art;

5. Use of the checksheets for the analysis
of art;

&. Design derivaticn exercises from varied
sources;

T. Material explorations of a diverse
nature,

C. Verbal Analysis and Personal Responses to Art

In using 2 computer in the humanities, there
iz a necessity to analyze what is to be accom=-
plished, with specific objectives and sequences
of steps in mind before doing the work, The exe-
cution of art is soclving of a problem. In order
to accomplish this analysis, it is necessary to
become more verbal and analytical about art. In
addition to being aware of personal responses to
art, there is a necessiky for identifying why one
has a specific reaction. Further, it is neces-
sary to identify whether the reaction is an ob-
jective or subjective aone.

This verbalization and analysis is integra-
ted with the appreaches listed above. Here is a
brief’ breakdown of how this is accomplished:

1, BSLIDES = During a first session, 100-
150 slides are shown. Individuals respond bo
work, and begin to analyze what they like and
what they do not like., (Identification of a ns-
gative reaction, as well as a positive one, offers
many clues in this ssarch for self-expression.)

2. SAMPLES OF COMPUTER ART - 50-100 works
of varied computer art are broughi to class.
Students examine them, touch, fesl, and respond
Lo the works, beginning to take notes on personal
preferences. They identify positive and nega-
tive preactions, and begin to wverbalize reasons
for these rssponses, Checksheets may be used to
note a beginning sense of direction. WVery
often, strong persconal preferences are noted at
this early period.

iMatz:  3ee the November CG&A& for the Checksheet,
along with examples of varied tvpes of art,)
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3. CATALOGS, ILLUSTRATIONS OF COMPUTER ART - BELOW: Untitled Sculpture by Jose Alexanco of

Hew interpational catalogs, and recent special Madrid. The sculpture is one of many variations
issues of periodicals fezbturing computer art /28/ designed by the compuier, and executed by the

are studied. Often black and white slides of artist. The source of design is prehistoric cave
these works are shown, and a definitive analysis art, dating from ¢. 15,000-10,000 B.C., from the
iz made of how each work was achisved. This in=- Magdeleins Cave in France, Below also ape Plotter
cludes the technigues of programming, types of Sketches For Sculpture by Jose Alexanco.

routines used Lo wary the medule, and an analy-
sis of final material develcopment that makes each
work unigue,

4, LECTURES OM THE AMNALYSIS OF ART - Illus-
trated lecture/discussion pericds follow, to
enable students to discern the many forms of
peracnal chedices that may co-exislk within a
group. HNon-artists often experience an initial
block in cheosing a "perscnal direclion," where-
as artists may be caught up in the "mystique"
cf being an artist, often confusing sell-expres-
sion with excellence. Again, analysis of art
begins with Lhe werbalization of the whys of pre-
ferences, molng beyond subjective, non-verbal re-
sponzes.  (There are many individuals whe [eel
that art cannot be analyzed, and that it is not
measurable -- therefore, anything goes!) But
there are many specific, measurable eslements of
art, and some of these are explore in the fore-
geing discussions.

5. CHECKSHEETS TFOR THE ANALYSIS OF ART =
Over a pericd of years, categoriss of forms, ap-
proaches, programming, sources, and material de-
velopments were noted by the author and published
in 1974. An examinzbion of the appendix - Stylis-
tic fAnalysis of Computer Art, allows the student
to more readily identifly the work under study. It
iz a form of artisbic taxenomy, This does not im-
ply that the artistic-scientific experience is
100% rnotable, but rather, it represents an attempt
to centinually grow in such an analysis.

People using the checksheets are readily able
to chart and perceive a beginning direction, and
periodically to note changes in preferences by
dating the sheets, and color-coding each dated
response,.  Many people experience definite changes
in perszocnal preferences, merely from the experi-
ence of crealing computer art. Many forms of
notation may be used: plus or minus; a stanine
grading system; a letter grade; checks or other
symbols. The important idea is to identify per-
sonal cholces, reasonz lor these choices, and to
get bevond the nebulosity of non-verbal atbitudes
about art and ideas, For what is experienced by
a human being can be known, identified, and mo-
derately verbalized.

IIT - APPROACHES TO DESIGH

Verbal analysis affords cne path to kmowledge BOTTOM TLLUSTRATION: variations on the Cube Series
el i . Skl |
of slf-cprerson, ot it ie Sttt e T DS e (S baconin, 3 dseetto
g d . from early Bauh £, minim L turs i tiomn,
doing. Here are some initial approaches Lo design. ¥ haus art, minimal structural direction

1., MINIMALIZATION - an idea is expressed in
complex form and pattern, and reduced gradually
by stages into & minimal or "essence form", /29/
Black and white slides of patterns throughout the
ages are shown, with analysis of each form and the
period in which it aross, How much can one take
away from a form, and still have the form recogni-
zable?

Students are asked to guess the origins of
forms, the given culture, of varied periods from
this definitive text on ornamental design.
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Black and white slides of Mondrian's life
Wwork are shown and studied, going [rom represen-
tational forms, to leéss recognizable patterns, to
highly abstract designs that are markedly computer=-
like! A specific follow-up assignment takes a
source design and proceeds to explore more minimal
versions of the exercise, and more complex varia-
tions of the original scurce design.

2. EXPLORATION OF OPPOSITES = An object
or artistic work is studied and sketched. IF the
gource is very complex, it is observed in increa
singly more minimal forms. If minimal, the form
is enhanced, until it becomes more complex. If
the object is curvilinear, it is changed to an an-
gular form and vice versa. Combinations of curved
and angular forms are epncouraged. Iff the source
ig open, it is explored leas open, until portions
are closed., If the forms are closed, they are
opencd up. A follow-up assignment requires a
search for alternatives, and facile execution of
these alternatives. This develops a creative
facility that literally affords a generative
series of works from {irst sources.

3. ADDITION VS, SUBTRACTION - All patterns
are added to and subtracted from their original
forms. The student attempts to discern a personal
sense of "rightness" in manipulating designs, Yet
in an attempt to grow beyond present ideas, artists
are urged to note and deliberately explore the
cpposite of the comfortable idea, As an example,
a student may note a strong personal preference
for natural sources -- and a preference for simple
forms. #s work proceeds during the semester, the
artist is required to execute graphics where he
or she has added t¢, or subtracted from the pre-
ferred designs and metheods of working. Often,
by trying the opposite of simpliecity, the artist
finds genuine delight in the new approach. Very
frequently, students will prefer a wvery minimal
design, that is undeveloped in form. lhen re=
quired, as a free experiment, to explore addi-
tions to the design, they experience marked pre-
ferences for the augmented versions of design, and
are enmbarrassed regarding earlier preferences.

&, POSITIVE VS, MWEGATIVE SPACE - Works of
art are studied for spatbial balance. Computer
art tends to exploit innumerable interflerence patb-
terns, and to negate the spatial elements found in
manual art. Artists are encouraged to become
more sensitive to negative space, and to allow
areas of rest as a balance for areas of occupied
design, They may expleoit the negative area as a
foil for the positive design elements,

There is almost a tradition in compubter art,
of emphasizing complexity of pattern, with exploi-
tation of the computer's capacities to draw in-
numerable fine lines very precisely according to
the artisl's requirements. WMany computer artists
have become programmed to believe in this complexi-
ty of line pattern. The space is equally as valua=-
ble as the pattern itself. An example is a tree:
the open areas between branches contributes to the
beauty of design., The open areas in computer art
contribute to enjoyment of the total composition.
This is true in music, where pauses refresh the
mind, and the silences in poetry, where no words
strengthen the words,

5. SYMMETRY VS. ASYMMETRY - Illustrations
are given and studied, which which symmetry
changes markedly to become asymmetry. (See page 30.)

Each person is asked to take source desighs
and Lo explore specific gradations of symmetry
or asymmetry, with resultant analysis of pre-
ferences. The verbal and written comments re-
garding preferences in this area are illuminating
to the student, and the group. While students
are encouraged to attempt the "opposite" of a
choice of symmetry, they evidence marked rigidity
in this area, as though the first choices are
sacred to their psyches. The flexibility to
explore alternatives without fear is a valuable
lesson in creativity.

6. SUBJECTIVE VS. OBJECTIVE REACTIONS -
Fashiong in the arts dictate specific explora-
tions, and they become dogmas, and "seeming"
facts, In computer art, we abandon such notiocns,
and symmetry is equally as acceptable as asymme-
try; complexity is as aesthetic as minimal ex-
perimentation, In studying and using the art
checksheets, students are more able to objectively
identify their preferences and directions. For ex-
ample, the Analysis of Component Forms reveals a
breakdown of types of design sources., The student
objectively finds specific categories that are
preferable, yet is aware that each family of Forms
is equally acceptable as & source, The mathemakbi-
cal is one source. Science is another. Hature
and the environment are objectively viable sources
for derivation.

Subjectively, the choice of forms 1s made
by the student. Subjectively, or personally,
the student chooses from & menu of subroutines
which will vary and alter the design source. Per-
sonal, emotive, subjective reasons dictate these
choices.

SUMMARY = From these exercises, artists get
to understand more fully what is geing on in thedipr
heads. They learn to take original ideas and go
beyond them, and to freely, llexibly cxplore alter-
natives, #And from these exercises, they are able
to identify, verbalize, and know more fully what
they are doing artistically.

TO BE CONCLUDED IN THE MOVEMBER ISSUE, Included
in Part II are the following topics:

- Derivation Art Exercises - Definitions, and
examples of the techniques, illustrations;

Sources for Personal Art - Nature, the
environment, manual art, ete,;

Beginninzg Art Material Experiments - How to
use varied art materials in computer art;

Photographic Developmenit - How Lo use varied
photographic techniques in computer art;

Definitive References:

Abstracts of Syllabi for Teaching Computer
Art;

Glossary of Unique Terms in Computer Art;

hppendices - Checksheets for Computer Art,
Etc,

- Additional illustrations of the above.

....................................................................
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IT'S RENEWAL TIME - CG&A GOES INTO VOLUME TWO

COMPUTER GRAPHICS and ART is a new international
guarterly of interdisciplinary graphics for graphics people and
computer artists. This new periodical is aimed at students,
teachers, people from undergraduate and graduate institutions,
researchers, and individuals working professionally in graphics.
Its topical coverage is broad, embracing a variety of fields.

It is useful, informative, entertaining, and current.

Here Are Some Samples:

Learning Through Graphics
by Dr. Al Bork, University of Califernia, Irvine, Califarnia
A ten-year farecast for computers, education, and graphics
by a leading authority,

Art of the Technical World
by Dr. Herbert Franke, Munich, Germany
Computer art as the bridge between the two realms of
art and leisure.

Expanding tha Graphics Compatability Systam to Thras Dimensions
by Richard F. Puk, Purdue University, Lafayette, Indiana
Design considerations for a user-ariented 3-D graphics system.

A Parsonal Philosophy of ldeas, Mew Hardware, and the Results
by Duane Palyka, University of Utah, Salt Lake City, Utah
The frame-buffer from Evans and Sutherland allows the

artist to treat the computer as a paint and brush medium.

How to Build Fuzzy Visual Symbaols
by Alex Makarovitsch, Honeywell Bull, Paris, France
A new approach to computer art and graphics by a
computer scientist.

The State of the Art of Computer Art
by Grace C. Hertlein, Editor
Comparisons of early computer art and today’s newer art.
What is art? What is art in computer art?

Inaxpensive Graphics from a Storage Cathode Ray Tube
by Charles J. Fritchie and Robert H. Marriss, Tulane University,
Mew Orloans, Louisiana
Illustrations and photographic technigues used to achieve
graphics from a storage tube CRT.

An Investigation of Criteria for Evaluating Computer Art
by Thomas E. Linehan, Ohio State University, Columbus, Ohio
The new aesthetic of computer art raquires a departure from
the pravious, formalist-traditionalist doctrines for evaluating art.

_____ e e e e — — == = = = — — — = — —|may be copied on any piece of paper)

: COMPUTER GRAPHICS and ART
Berkeley Enterprises, Inc. = Business Office {
815 Washington St.
Mewtonville, Mass. 02160

{ ) Please enter my PERSONAL {U.5. and Canada) subscription to {
CG&A ($10 per year).
[ ) Please enter my FOREIGN PERSONAL subscription to CG&A
[$13 per year). (
{ ) Please enter my LIBRARY/DEPARTMENTAL subscription to CGBA
($15 per year).
[} Enclosed is my PERSONAL CHECK AND/OR PURCHASE ORDER
for CGRA,
{ ¥ Enclosed is $2.50 for a sample copy of CG&A (applicable toward a
subseription),

FULL REFUND IN 30 DAYS IF NOT SATISFACTORY

MName
Title
Organization [
Address
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Send your manuscripts, papers, art, and ideas to:

Editor, COMPUTER GRAPHICS and ART
Berkeley Enterprises, Inc. — Chica Branch
555 Vallombrosa — No. 35

Chico, California 95926

List of Coverage for Up-Coming lssues

Applied Arts and Graphics

Architectural Graphics

Cartography Systems

Computer-Aided Design

Computar Assisted and Managed Instruction
Utilizing Computer Graphics

Computer Graphics in Physies, Chemistry,
Mathematics, ate.

Computer Programs for New Applications

Display Systems and Graphics

Fine Art and Media Explorations

Graphics in Business

Hardware Systems and Graphics

Interactive Graphics Languages and Systems

Languages for Computer Graphics and
Graphics Primitives

Software Systems and Graphic Requirements

Statistical Packages and General Graphing

Syllabi for Computer Graphic Courses

HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US:

} | hope to submit for publication in CG&A material on the following
topics:

} | am interested In reading materials by the following authors:

) 1 am particularly interested in coverage of the following subjects:

} 1 would like to receive materials on other Berkeley Enterprises, lnc.
publications: [ |} COMPUTERS and PEOPLE | | The COMPUTER

DIRECTORY snd BUYER'S GIMOE () People and the
PURSWUIT of Truth { ) The Notebook on COMMON SENSE and
WISDOM | ) WHO'S WHO in COMPUTERS and DATA
PROCESSING | ) Books

} 1 am interested in: { ) black and white computer art reprints at low
cost {a bonus for subscribing to CG&A} [ ) 77 page FORTRAN
IV art manual { ) 45 page interdisciplinary graphies bibliography
by G. Hertlein

} Additional Comments {attach another paper if needed}:
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Pubfished by:

Berkeley Enterprises, Inc.
8156 Washington St.
Newtonville, Mass. 02160
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| TO: COMPUTERS AND PEOPLE

I BERKELEY ENTERPRISES, INC,

| 815 Washington St., Newtonville, MA 02160

: YES, start my subscription to COMPUTERS AND

| PEOPLE according to the instructions checked below,
I { 1 One year {13 issyes with the Computer Directory and
| Buyers' Guide) $23.50*
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Computers and Crime

Donn B. Parker, Stanford Research Institute
The Antisocial Use of Computers

Richard E. Sprague, President, Personal Data Services
The Assassination of President Kennedy: Computer

Applications to the Photographic Evidence

Raymond E. Boche, Calif. State Univ.—San Luis Obispo

System Software Deciphering and "Cracking’”

Computers and the World

Dr. Stafford Beer, Manchester University, Great Britain
Managing Modern Complexity

C. P, Snow, Ministry of Technology, London, England
Science and the Advanced Society

John Kenneth Galbraith, Harvard University
Employment, Education, and the Industrial System

Dr. Ruth M. Davis, National Bureau of Standards
Computers and the International Balance of Power

C. W. Spangle, Vice President, Honeywell Inc.
The Present Role of Governments in the World

Computer Industry

Computers and the Mind of Man

Dr. Richard W. Hamming, Bell Telephone Labs, Inc.
The Computer and the Intellectual Frontier

Dt. Donald E. Knuth, Stanford Univarsity
Computer Science and Its Relation to Mathematics
Prof. Grace C. Hertlein, Calif. State Univarsity, Chico
Computer Art for the Artist
Prof, Josaph Raben, Queens College, N.Y.
Computers and the Future of Education
Wayne E. Shufelt, Sperry Rand Univac
Pictures of Mars by Mariner and by Computer
Lawrence M. Clark, Framingham, Mass.
Languages Among Computers, Machines, Animals
and Men
Computer Programming
David W. Packer, Digital Equipment Corp.
Effective Program Design
L. H. Crandon, RCA, and P. G. Anderson,
Newark College of Engineering
Computer Program Reliability
E. C. Berkeley and C. Otten, Barkeley Enterprises
Computer Programming Using Natural Language

Computer Applications
Colonel T. B. Mancinelli, U.S. Naval War College
The Trouble With Management Information Systems
Edward M. Cole, President, General Motors Corp.
The Automotive Industry and the Computer Industry
J. W. Germany, Vice President, Southern Pacific
The Railroads and Computer Control
Frank Burnside, President, Fowler Dick and Walker,
Wilkes-Barre, Pa.
Point of Sale Equipment for Retail Stores
Prof. Gene F. Franklin, Stanford Univ., California
Computing Facilities at Stanford Univ.:
Their Development and Direction

Computers and Social Responsibility
Dr. Harvey S. Gallman, DCF Systems, Ltd,
The Social Responsibility of Computer Specialists
Ralph Nader, Attorney and Consumer Advocate
Computers and the Consumer
Richard E. Sprague, President, Personal Data Services
Computer Professionals: What Their
Social Concerns Need to Be
Prof. Charles Susskind, Univ. of Calif. at Berkeley
Technology as 2 Social Force and Ethical Problem
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John Kenneth Galbraith, Harvard Universitll
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cc.-r‘pLgE?::,§, Computers and the International Balance oi Power
C. W. Shlnqle, Vit: President, HorreVwe|l Inc.
The Present Role ol Governments In the World
’- Computer lndustrV
Computers and the Miru1_a!M1m
I I. SE" FMS DI. naenam w. Hammang, een reneprama Lala, rm.
` , ` I ` ma oamaam ana me IIIIaIIa¤aaI Fmmler
` ' Dr. Doneld E. Knuth, Stanlord University
' Computer Science and Its Relation to Mathematrcs
Prof. Greoe C. Hertlenn, &IIf. State University, Chino
Computer Art for the Artist
Prol, Jmeph Reben, Queens College, N.V.
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A V , Elfectnve Program Design
' V L. H. I.)endon, RCA, end P. G. Anderson.
RAW INPUT FDH Ll/MBER Newark College of EMin••rin¤
M/LL AND COMPUTER Computer Program Reliability
E. C. Berkeley and C. Omen, Berkeley Entarpriut
Computer Programming Usmg Natural Language
.  E 
I 10. comvutens Ann venue I ;‘;'”""”"* "°'"‘f’"‘, U N
I BERKELEY ENTERPRISES. INCI I |;n¤| T. B. Menclnelh, .S. nel INN Colin;
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Cummins and Socirl Rcgnsrbxlity
Dr, Herrey S. Gallmen, DCF Systems, Ltd.
Qmputers and Dime The Social Responsibility oi Computer Specialists
Donn B. lhrker, Stanford Research lnttitute Relnh Nader, Attorney end Consumer Advocate
The Anusncnal Use of Computers Computers and the Conwrner
Richard E. Spraoue. Prexident, Persanel Date Serrioes Richard E. Sprequa, President, Permnel Date Serrioet
The Axassinauon uf President Kennedy: Computer Computer Proiewonalsz What Their
Applxcations to the Photographic Evidence Social Concerns Nmd to Be
Raymond E. Boche, Calif. State \.|niv.—$an Luis Obispo Pool. Cherlax Sustkind, Univ. of Calif. at Berkeley
System Soitware Deciphcrlng and "Cracknng" Technology asa Social Force and Etnitzl Problem
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