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HHGHZIMF O? INTERDISCIPL.ID\MT‘[ COMPUTER GRAFHICES FOR
PRDFZSSIGNAL ORAPHICS PEQFLE AND COMPUTER ARTISTS

1 - FROWT COVER - "Flowers"™ by Professors Dick Land and
Dan Cohen, Engineering Sciences, Laboratory, Harvard
University, Cambridge, Mass.

3 - ZDITORIAL - HAKE DO WITH WHAT YOU HAVE by Grace C.
Hartlein

4 - INTERACTIVE, DYNAMIC, COMPUTER ART by Ddck Land and
Dan Cohen, Harvard University, Cambridgze, Mass,
The "Flowar" system generates unpredictable dynamic
patterns that are dependent upon operator interac-
tion., Dynamic, moving forms are displayed on a CRT.

& - ART OF THE SPACE ERA by Carolyn Wood. Curater of the
Hunteville Mussum of art - Excerpts from Catalos I.

9 - ADVERTIZEMENT, ELSEVIER NORTH-HCOLLAMND, 1NC.
UNTITLED TRAMSFORMATION by Sture Johannesson and Sten
Kallin, Malmo Sweden - Illustration only.

10 - BEAUTY AND IMPRESSION by Mubsuko K. Sasaki, Toloyo,
Japan - Illustration and comments, 45E (Art of the
Space Era) Show.

ALGORITHMIC ART OF THE SPACE ERA by Peter Milojevic,
Toronto, Canada - Graphic and comments, ASE Show,

12 - SNE COMP ART: A SOFTWARE PACKAGE FOR CREATIVE PROBLEMS
BY GHAPHIC DATA PROCESSING by Hans Kornedsr, Munich,
Germany

A "user-criented" system, SNE COMP ART, from the Uni-
versity of Munich is presented in depth, The basic
elements, basic structure, and arrangements of forms
are discussed and illustrated well.
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16 - HIERQGLYPH3 by faron Marcus, Jerusalem, Israel - Illus-
trations and comments are given by the artist on his
glyph=1like works.

18 - THE TECHNOLOGY OF EACH ERA by Lillian Schwartz and C. B.
Rubenstein, Watchung, Mew Jersey - Illustration and
philosophy by Lillian Schwartz - ASE Exhibition.

19 - OSCILLOMS: ELECTRONIC ABSTRACTIONS by Ben Laposky,
Cherokee, Towa - Illustration and comments, ASE Show.

20 - EXPERIMENTAL ESTHETICS WITH COMPUTER GRAPHICS —-
ANALYSES OF VIEWERS' IMPRESSIONS OF COMPUTER CRAPHICS
by Frofessor Reiner Schpneeberger, University of Munich

An experiment, using 10 related graphics, is tested on
art teachers. Analyses of results are given in detail,
Wwith statistical manipulaticns.

28 - UNIVERSITY OF IOWA - May 1-2, 1978 = Announcement of
a special memorial compuber conference,

20 - ADVERTISEMENT, COMPUTERS AND FEOPLE

30 - OUTER SPACE AND TECHNOLOGICAL PROGRESS by Roger Cogart,
Brussels, Belgium - ASE illustration and comments.

31 - UNIMAGIMABLE IMAGES by Vera Molnar, Paris, France -
ASE graphic and philosopny by the artist,
32 - VARIED ATTITUDES HELD TOWARD COMPUTER ART by Frofesscrs

Paul Shao and Xen Dunker, Iowa State University -
Graphic and comments, from the ASE Exhibition.

33 - QUTER SPACE -- IMNER 3SPACE by Duane Palyka, Wew York
Institute of Technology, 0ld Westbury, Mew York -
Graphics and comments, f'rom ASE Show,

- COMPUTER ART - THE EMBRYONIC STAGES CF A MEW ART by
by Edvard Zajec and Matjaz Hmeljal, Trieste, Italy -
ASE illustrations and philesophy.
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35 - CG&A AD - Special rate announcement for graphics people,
36 - FLOWERS by Dick Land and Dan Cohen, Harvard University.

2 COMPUTER GRAPHICS and ART for May, 1978



_ W "OP 3· UO- 9 MAV·1‘?78 COI*lPUT€R GI2APH|C€ AND ART
nm C. Hmmm, semen ma mamma ea mayeiaenmnm eeyémay enema my
cmxvbas csunz, uma seaee uany., com-.BBa, HEELIHB
mem y. mm, mm, umm me em, mmm ymmny, .;.wma  
emma umesnmz, mem Hema eeuege, me ··m¤way·· ayeeeyy gemaeee ¤¤,,»a4;m¤1é dyn-me
emepem, pa. panama me aa a d e K.   “
,,y;,,.yy y, yummy, ymyemey or c¤nr¤ r-¤» ay   umm §¤y$Z$“yZEms“§€a d;i¤]1y€£"§°“E}T
ummme mmpume, naea. mm. Q: waemynegy ummm nnyep¤¤mn;¤»» by emaa Jaéemeeeen am een
mysaery Beam Members weren: , c n E A sr E ay y. n- - A , ’
"""’¤¤»»un¤ c. ¤a¤»<:m, mm and vuexmer, ° A °‘ “ “" ’° ‘“ °°“‘€ ~*~ ““ ·*“°/'·
11111, web Jemey fjE¤‘¤¤v
FRAAK MALINA, Ecumr "1e¤na.xd¤", Pans, France A *·'¤*"r¤¥1EY1¤¢¤" SYSWM. SHE COMP ART, enum me un;.
FBIEDEN MAKE, Unw. uf Bremen, Bremen, German VE*"$“Y ¤Y U¤¤\¤¤ LS Vcsented in depm, me gag);
In Er.Gr.IS1-1. MANLVSCMPTS SHOULD Bai TYPED Duu- *#"¤*·1¤¤§ Bm! ¤¤¤v¤¤¤¤5 are amen by the nvmsn en hn
BLDSPACED, WITH MD LOPIES UF rm: yxmusnmm l;ly¤\\—11l<e warm,
SFNT T¤= IB » THE Tliuxmomsy 07 mc I · ¤
mm, Ummm mam mu m y.¤emem, yMQ,L,EE2y“§a£5$y’?"I?$€3?E§€,2L°aEa ”‘
g;;*®5¥D;*l;;;;;'*$$§é *“°·· CNW B’"¤¤°h pmlosoplxy by L¤I1Lan Schwartz. - ASE Exhibniun.
num; Illvstretivye are VYEOUTWEU Mm all ZG - EXPERIMENTAL 1‘1:1‘m:1‘Ics ::1111 ccwruiw cawmcs W
Senvlé PFOSFEWS MG 6951*** WHL work- uy Fmresebr Reiner Senneeuerger, uwyemuy ¤f`MAnien
susscmmm. xneommrmu, Auwzmsmn mss, an t;Q';§;,,S_“§na{ym 0,“§jS;§?;"_;j;# 7);;** d ?¤
Hmm maummmun A- ausmcss ccmsvow- meh aaammal mmpmaeyw 4 t' " In °‘a)1’
Daum: snuuw BE ADBBr.sSED Tu; "
Busmess Ofmcc 25 — UNIVERSITY 01* IUMA — Way 1-2 1972 - Ann¤nm;em—nc of
me waammyaey semi
PHONE; ¥617Y332-SAS}
CDPYHIGM', 197B by berkeley Enterpmscs, Inc. 30 — OUTER SPACE AND TEC.-1r.¤LOGicAL PROGRESS by Fogcr Ccuert
neyeamne, meas. new meme, memym . me nmaepaew. and emma. ’
¤¤M*’*"*'E“ UMFHICS AAF AFT 1S ¤¤¤}*i'1€¤ ¤“¤"* $1 a uramncxrmnns mma; ray wana smear vane rrane·= .
mx: A mm W mn *’¤¤~¤d 1** me use graphic and ay.n¤a¤p».y ey me amai. ‘
Persona}, U.S. sa canaea, $10 per year Paul Shaw and Ken Bunker-, Iowa sndee umvermey .
speexex Bama, sa per year, u.s. 1. canada Duiggtiscig or ,i°"'K” SHCE by ”‘*B"* "¤*W¤» "Cb Y¤¤"k
svzcnu. mms amy ee smema and ye meme "· S *" °°““'€"~» ‘"°’“ W Sm"-
aomemes. P1eaae accacn nembersmp number W Edvard Zajec and Manga:. Hme1Ja;e, Trieste, 1;;]:, .
or evmcnce nf same for these aoecmx ranes. ASE ulusvracmns and mmso h _
ye emma dy; M ey " M
meweewey, mmm mem, mace e, namely 5 “ ’“’ F · M ¤¤¤°~¤¤€"·=¤= ·¤¤ wvmcs ¤a¤¤1¤»




CDITORIAL

MAKE DO WITH WHAT YOU HAVE

Fecently several incidents have recalled the

ides of “"making dc with what wou have.® Too ofter

there is the mistaken idea that cne must have
very cxpensive hardware and scftware to achieve
Innovetive graphics, Here ére some examples:

THE NEEDS OF SMALL INSTITUTIONS

I was preparing an invitationsl paper for a
computer conference cof small colleges, The copn-
ference leader asked me to suggest ideas that
these small institutions cculd afford to achieve
graphics, The idea came readily to mind: "Make
do witlh what you have. Don't wish for the moon.®

THE NFED FOR AWARENESS BY STUDENTS

I was lecturing and Jemonstrating art graphics
to & group of students Iin an advanced software
class. They were bemoaning the lack of complex
animetion equipmert. In discussing their current
regearch, I found that many of them were re-
Invertirg the wheel, repeating experiments that
were already available on our campus. They had
failed to assess what wae available. When they
were told that such rouvtines were slready in
existence, they replied, “"Oh, I was interested
in the theory. It doesn't matter if T repeat
what somecne else hss already dope.”

However, If more students were aware of what
has been done, they could use their fipe tslents
to take previous researchk and add improvemsnts,
to render these systems available for new users,
ere,

THE NEED FOR INTEGRATION OF FACILITIES, SOFTWARE

It is becoming incressingly common for Insti-
tutions to hire a special coordinater for instruc-
ticral computing., Some common reeds are: teach-
ing teachers how to compute; coordinating pro-
grams that sre available; securing needed soft-
ware; planning new hardware, ete.

I talked with such a cocrdinator a few weeks
ago. He enthusigstically expounded on grand plans
for expensive new hardware., I listened for some
time, and then said:

= Do you know what we already have availabler?

= Have we ascertained that existing materials
and facilities are being fully uged?

- Are we making use of knowledgeable people
Oon OUr OWR Ccampusg?

- Have we ascertained what programs we can
get free of charge from our own system?

- Have we Investigated to find out what we
can obtain from ocur regional computer
cansortium?

- Have we researched what is availahle From
national organizations, as EDUCOM and
CONDUIT?

- Have we planned specific workshops for
special groups of people?

RE-INVENTION OF THE WHEEL

Repeatedly at pational and internsetional con=
ferences we see research that is identical with
previous discoveries. Frofessors are not the only
perscns who fall to review the literature. Inter-
mediate and advanced students are too often guilty
of the same practice.

There is something more important here than
Ignorance, ego, or immaturity. It is the lack of
objective study and thinking about the work of
others. Too often we accept authorities as minor
goeds, and do not guestion openly what hag been
accomplished -- and do not appreciate sufficiently
what has been done, This is intellectual imma-
rurity,

KNOW WHAT IS5 AVAILABLE

The valuable resources of many Institutions
are wasted because sygtems are locked up (for the
privileged use of specific vsers), Making full use
of facilities i= mandatory for any Iinstitution.

Informaticon on facilities and awailable sofit-
ware I1s not openlu advertised for potential users,
Information is often poorly organized for varied
types of users.

GOING BEYOND WHAT YOU HAVE

After making sure that what is available is
well used, there is an innovative place, where ope
can get hardware and software to do things beyond
their original intent or scope., For example, many
institutions do "pscsuwdo™ animatlion on storage tube
CRTs. Many small schools only have printer graphic
capabilities. Many groups do not have plotters and
utilize hard copy units from CRTs until they can
afford to buy other hardware.

After inpnovatively using what is available,
it is sensible to have expansion plans, wisely
knowing what is affordabkle, and what works, par-
ticularly In & student envircnment, where sguipment
must be "student proof®., Often it is necessary to
learn to write good feasibility studies, in order
to get the pew hardware and software.

Computer graphics is like the art of great
cooking, A superb cook can make a marvelous meal
from almost nothing. A mediocre cook reguires
only expensive, rare ingredients.

Tt will be some tims before microfilm and
frame buffer systems are affordable by many Insti-
tutions. In the meantime, we can achieve Innova-
tive works with what we have, what we can afferd,
and what we can procure =-- in the near future.

5 P
- b [ T VPR
Editor, CGHA
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INTERACTINE, DYNAMIC,
COMPUTER ART

by Professors Dick Land and Dan Cohen
Division of Engingering and Applied Physics
Engineering Sciences Laborakory
Harvard University
40 Oxford Street
Cambridge, Massachusethbs 02128

BACEGROUND

Graphic computer output from its begirmings
has attracted attention to the possibilities of
computer art. Like so much developmant associated
with computers, specialists having sophisticated
understanding of the computer began exploring an
alien [isld, rather like a child disccvering the
crayon. Howaver, artists discovering technolegy
don't do =0 well either; i.e., E,A4.T. (Experiments
in Art and Technology, Incorporsted).

THE QUESTION OF ART -- CR TASTE

Implicit in art i= the question of taste ——
a peculiar and unigue human judgment -- that lacks
clear definition, and most certainly, lacks any
uniformity of develapment.

Entry into the “art fisld" is more open than
mest, for definitions and limits are poorly defined.
Critics, scholars, galleries, and museums establish
standards to be challenged by the unpredictable
tastes and flckle judgments which make things po-
pular and inspire fads,

As a human endeavar, art ssems tied to the
equally ill-defined concept of pleasure, "I iike
that!" While we all use pencils, we do not all
produce art; yet the artist with a pencil may
produce an extracrdinary worl exercising his
talent through the use of ordinary tools.

THE POTEWTIAL OF COMPUTER ABT VS, THE HEALITY

The computer can provide fantastic diversity
and power of technique with almost unimaginable
flexibility.

ST e

BELOW: A double-exposure from the "Flowers®
Drogranm.

ABOVE: A second illustration by Dick Land and Dan
Cohen. Illustrations shown here werc made from
colorsd transparencies by the authors, with black
and white illustrations (slideos) by Mel Fisher.
Printing of the black and white graphics, in-

Iuding double—exposures of works by G. Hertlein,
editor of CG&A.

S T T O A O SORE A S HR SO 00 A S S e

Cutput hardware is the only major limitaticn
Lo the graphic style, sculptural effect, or luminal#
dynamics.

Most output referred to as computer art has
baen merely desipgns, patterns, and sterile decora-
tion, pleasing in many cases, but hardly evccative.
3chillinger anticipated such activity in his work,
"Mathematical Basis of the Arts" thirty years ago,
17

Recently while watching randem dots produce
variations on circles, deformations and transfor-
mations in pleasing color as a movie short, /27
a young adult avdisnce nissed several times -- the
hisszes outnumbering the applause at the end -= &
reaction, perhaps, to the computerized nature o
the forms, which lacked humanity.

"y

The abstract structure and intent for compu-
ter produced material must come from human quali-
ties which may be greatly assisted by the machines
providing detail and execution. Perhaps it is the
rempteness of the general public from the medium,
still strange in its lirst decade of awvailability,
that fails bto capbture an enthusiastic audience,

THTERACTIVE COMPUTER USAGE

There are computer installations wheare an
chzerver or "operater" at the machine is con-
tinuously aware of what iz being processed and
can interact with the program in progress, by ad-
justing switches and analog devices. This inter-
active compuber usage with its sophisticated
flexibility should provide an optimum environment
for artistic expression.

O e e

*Lumia, the name given by T, Wilfred for artis-
tic palnting with light.

NOTE: This work was supported, in part, by the
Advanced Research Projects Agency (ARFA) Under
Contract #F 19628-68-C-0379.
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ADOVE: The cover Illiu

us ABOVE: A double-exposure of a form resembling
Dan Cohen is shown here

winged birds in f£flight, from "Flowers".

T

tration by Dick Land and
in reduced form.

g

ek

THO APPRDACHES OR CATEGORIES OF COMPUTER USAGE

There seem Lo be Lwo general categories of
achieving artistic pesults with cemputers. The
most prevalent 1s Lo make the computer a slave,
doing completely specified work, making transfor-
mations and elaborations from exact instructions,
In this category, the computer merely details a
picture already complete in the mind of the pro-
grammﬁr-c;eratar. &8

BELOW: Figure I,

o e

R

The other option Is to provide depth and
icaticn to the computer program, such that
essentially unpredictable images appear. Ain ¢pera-
tor may now learn to interact as critic and selec-
tor, determining the broad style in which the
computer improvises -- o> at the extreme, a random
number gpenerator provides source direction for
previously established flexibilities.

SRR R R

Within these approaches 1s the potential for
producing ther static works or dynamic outputs,
dependent upon available hardware and operator
intent.

THE FLOWER PROGRAM

0

ol

An example of dynamic interactive compuber =
use which has enjoyed ceonsiderable artistic appre-
ciation is the "flower" program. /3/ This program
is a demonstration of how complexity can be achieved
using simple basic eperations,

W

TAY (211 = g A i
Aoy = wy AT

The flowsr program gensrates an unpredictable
dynamic pattern whese nature depends upon operator
interaction. The eperator or user can interact to
modify the pattern according to his or her taste.

Fa oy = ry A £

The operator's exact influence on the pattern
generation remains unknown te him (because of pro-
gram cemplexities), which introduces an element of
"mystery™ in the operation. While the operator does
doegs not have complete control over the displayed
pattern, he {(or she) can infTluence the nature of
the image dynamics.

= Jj log) at
£ (ug) o &
5 g ot

[ P
WS WY =%
I\ 1]

The program displays on CRT's (TV-1like consoles)
a selected number of lines as a function of time
using zimple relations, essentially circle genera-

tors. (See Figure 1.) The functional relztion- NOTE: Wy, W,, W3, and Wg are entered by adjusting

ﬁ%ﬁﬂ?**ﬁwﬁﬁwgﬁﬁ&zvf?i:#éw&%ﬂ**??ﬁfEﬁh&ﬁh&&@ﬁé???ff?ﬁxxﬁﬁl'

ships actually define threes lines, yet only the knobs.
third line is displayed (line P5P3).
T e e T e T T e T e R T T B S B
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Az yet, television and motion picture illumi-
nation thresholds are too high to capture the
dynamic nature of these displays, although new TV
cameras rscently developed may permit such record-
ing in the near future,

PHCTCGRAPHING THE FLOWER PROGHAM

SRR e

30ill celor photo recording of the "{lowsrs"”

] uses 2 slightly telephoto lens viewing through one

i of the eye holes of the filter whsel, The line

| gener n iz stopped, and the display is care-

i fully adjusted for synchronism with phase adjusted

§ for correct color, Best results have been achieved

§ With lour te eight second exposures on EHR-135

# film throusgh an £/2.8 87mm lens about 1 meber {rom

. the display. Black and white phobographs and

o plotted outpubls are also easily obtained.

i
ABOVE: Double-exposure of graphic from "Flowers®, i Whatever the recording techniques, none appears
s - N TR .".”_muwww1§ Lo do justice to the joyous nature of seeing the dy-
it Fe R SRR R e

Aside Trom choosing initial wvalues, the opera-
tor has control over four parameters (Wi) as the
program continuously gensrates new sets of lines
[switch command may stop generator or [reeze the
dizplay at any time, giving an image with [ixed
lines).

Each new set of lines uses the final values of
the previous set as initial conditions, so the
pattern evolves, or has a sense of history. In-
tenticnally, an arithmetic overflow is disregarded,
introducing an unpredictable, complicating event.
ACHIEVING COLOR TW THE FLOWER PROCEAM

Celer is introduced in real-time by a method
similar to the old CB3-TV technigue, as suggested
by Iwan Sutherland., 74/ A synchrconous motor-
driven [ilter wheel with six sectors (in opposing
saclors, red, green, and blue) is held in front of
the eyes. Adjustment of the display repsat rabe
brings some lines into view only through the red
sgctors of the Filter -- fhus they look red, Where
lines appear in both red and green, they look yel-
low, etc.

Synchronism is achieved either by using z spe-
cific clock im the computer and phase adjustment,
or by merely establishing parameters of the [lower
program, such that approximate synchronism is at-
tained with the basic computer time cycle acting
as a clock and program length determining composite
effects, TFor this color aystem to work, the phos-
phor of the display scope must be faster tShap the
aperture time of the color filter wheel,

In our system, the eye views through a single
coler for & milliseconds; the P-4 phozphor i=
reported to have a decay time of leas than 100
microseconds.

The other important criterion is the spectral
character of the phosphor, which must be essentially
white. In the P-4 case, it is red deficient;
hence the illumination instruction for lines de-
sired in red is increased one step above lines ta
be green or blue. This iz, of course, adjusted
to the choice of celor filters, visual responss, or
photographic response, yielding the overall color
rendering for the system. The dynamic view on a
F-7 phosphor iz also pleasant, where the bright
blue fast response and the slow yellow-green
response give & blue and yellow color to the dis-
play that can only be appreciated by watching the
program in motion,

] COMPUTER GRAPHICS

namic display as it is produced. There may be a
special enjoyvment of interacting with the program
in a "suggmestive" way that sgreatly enbhances the
viewer's appreciation of the patterns that just
cannet be captured in timelesas fornm,

soacaae

THE TEMPORAL ESTHETIC HATURE

OF THE FLOWER

The temporal nature of the "flowers" may be
their most handsome feature, Generally, the choice
of paramsters will determine a nen-repetitive
succession of line drawings which seem to evolve,
with succeeding line sets having similar charascter
but subtle differences. One may assume most para-
meter sets will produce asymmetricsl cycles, as-
sSuring a suspensefiul quality which draws one's
attention by the sense that the patbern will never
be the same again; once missed, it is lost for-
ever, The interactive quality assures unigueness;
fer the time that a parameter chanege is made is
az important as the actual change itself —- and it
would be rare indeed that one would make the same
change at the same time accurate Lo a millisecond!

For the operator the obscure relaticn of con-
trol parameters to the resulbting display provides
an element of mystery in the man-machine coupling.
The guestion of the operator's taste comes inteo
play while viewing and making a decision to inter-
vens with new parameter selections. The human ele-
ment continues to be significant in selecting cer-
taln patterns for photography, and in the selection
among successful photos,
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ELOW: Triple-exposure of a pattern by Dick Land
and Bap Cohern,
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ABIVE: A more complex dowble exposure from the
"Flower® series, patterns by Dick Land and Dan

spomm s

e S e R R W R

Abstract art, minimal art, mathematical art,
and the likes have been around without computer as-
sistance, The maturation of computer art will
cama rom discovery of expressive use of the tech-
nigues being explored at present. Whether the
artist chooses Lo use Lhe power of the machine as
an exacting slave to instructions, prefers random
selections, or allows for interackion in varying
degreas == will be part of the tasteful design,

The last word will be had by the audience --
if they stay to lock, a measure of satisfactlon has
besn achieved, apd if they walk away, perhaps those
of uz whe enjoy playing with computers can conltinue
to enjoy these expressions as special "insider"
divertissements. It seems that a degree of compu-
ter understanding enhances appreciation of the art
currently produced. To what extent artists will
wish to initiate processes and interact in sonms
contrellable way with subtly unpredictable resultis
is unexplored, for the opportunity is new. Our
very limited experience shows considerable enthu-
siasm by the artists who have played with the
"flowers'.

¥et the history of discovery of new mediz has
always seen experimentation and observation of un-
predictable results,

In the future, it may be the viewszr, artist,
or both who engage the computer interackively,
providing a humanizing elsment in the gquest for
ralevance and involwement in the machine process
producing compulter art,

REFERENCES AMND NOTES
A1/ Joseph Schillinger, The Mathematical Basis

of the Arts, Hew York: Philosophical Library,
1948,
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f2/4  John Whitney & IBM, Untitled Mewie Short,
Computer Produced (ten minutes) viewed in
Hew York City at Cinema I, June 22, 1969 with
"The Last Summer'™.

/34 A peal-time (interactive results available in
operator's time scale} program originated by
Dan Cohen, spring, 1968 for PDP-1 and Typa 340
CRT Display, using 4 ocperator adjustable knobs.

A4/ R. I. Land and I. E, Sutherland, "Real-Tims,
Color, Stereo, Computer Displaysz", Applied

Optics, Vol. 8:3, pp. T21-723, March, 1969.
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STATEMENT FOR EXHIBIT (ART OF THE SPACE ERA)

Wide acceptance and breoad impact on artistic
expression resulting from developments of the
"space era" remain in the Pfuture, Perhaps the
films "2001" and "Star Wars'" are exceptions, But
for the individual artistic works, there are many
employing "space era" technology. Often thesze af=-
forts appear to remain exploratory and disappoint-
ingly unexpressive. The works generally fall into
the category of Kinetic Art, and such efforts while
Lhey may offer pleasing design, fall short of the
sophistication necessary to truly evoke lasting
responses by the majority of the audience.

In particular, opto-electronic and micro-
glectronic developments of the "space era" may be
expected to provide fabulous new technigues and
media for the artist, One of these being explored
during the past fifteen years has been "Computer
Art" {still looking for a betber pamel),

e R R e T R e

NOTE: The following comments are excerpts from an
articie by Richard Land from Leonardo, 19269, /1f
These comments have been specifically chosen to
complete the author’s philosophical statements --
and they are as relevant today.

. Compubers draw, paint, make music, sculpt
and do almost anything man can do! Rubbish. Com-
puters do what men tell them Lo do and nothing more.
The instructions may be sophisticated and the re-
sults rather distantly related to the initial data
but there is nothing inside the "black-box" of the
computer which has taste, That is the prerogative
of marn.

vea The designation "ecompuber art" seems destined
to pemain albtached to those art forms produced by a
maching originally designed for other purposes --
the machine becomes an instrument of extra-logical
exprazsion only as the result of the operator's
intention,

.a»The fact that we have in this century de-
vised & machine of almost unimaginable complexity
and versatility merely taxes man's mentality in
Tinding ways ko put it to use and evaluate its
results.,

CONCLUSTION

Perhaps the computer is more than a new medium.
It iz a challenge to artists in all media to learn
the characteristics of this powerful toel and the
ways in which it may give wider scope to their
talent., Talent, taste and intuition must be brought
to the computer by man, it has technique to spars.

/1/ Land, Richard I, "Computer Art: Color 3tereo
Displays," Leonarde, Vol, 2, 1969, pp. 335-
344,
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ART OF THE SPACE ERA
EXCERPTS FROM THE EXHIBITION CATALOG

by Thomas A. Bowles IIT and
Carolyn Wood, Curator
Huntsville Museum of Art
700 Monros Street, S.W.
Huntsville, Alabama 35801

Aere are brief excerpts from Part I, by the
Director of the funtsvills Museum of Art, Thomas
A, Bowles ITT, and the Curatoer, Carolyn H. Wood.

R e e e
ART OF THE SPACE ERA - January 16 - July 30, 1978

This exhibkition was planned with the aid of a
grant from the Wational Endowment for the Humani-
ties. The exhibitjon commemorates the 20th anni-

versary of America's first satellite, Explorer I.

INTRODUCTION by Thomas A. Bowles IIT

The launching of the Explorsr T satellite in

1858 officially signalled the beginning of America's

entry into an era of space exploration, The twen—
tieth anniversary of that event is being commemora-
ted by the Huntsville Museum of Art with the exhi-
bition, "Art of the Space Era."

Our era of space axploration, a new age of
digscovery, has brought with it such a rapid ex-
pangion of knowledge and such a guantity of compu-
ter data to study that there has been Iittle time
to understand and to assimilate on a human scale
itg gignificance. VYet the assimilation process
on an affective level must take placs: we schall
soon find ourselves, with the space shuttle program,
living with space travel as a daily ccocurrence —-
not just exploripng for the future, but living in
that world of tomorrow so long predicted in works
of science fiction.

oo Perhaps no other era has been so stigpuila-
ting to artists, Fach artist has reacted in hig
own way...The artists have begun to digest the
events which left most of us mute for want of torms
adeguate to parallel cur emotions,

SHTTIETEER i

ART OF THE SPACE ERA by Carolyn H. Wood

Art of the Space Era is an attempt to explore
through the visual arts the guestion of man's re-
lationship to himself and the =sarth he inhabits =--
& guestion which has taken on entirely new conno-
tations in the twenty years of America's space
program.

TECHNQLOGY AS MEDIUM

«Rather than employ the technological de=-
velopments of past eras, such as oil paint, bronze
or photography, these technologically-oriented ar-
tists employ computers, video machines, fiber op-
tics, strobe lights, sophisticated motors and
electronic eguipment as their medium of expres-
=ion.

COLLABORATTON

- . Perhaps the most distinctive characteris-
tic of the technological artists represented in
Art of the Space Era is their emphasis of the
principles of collaboration and integration., Ar-
tists associated with the art and technology move-
ment have realized that they cannot afford to be
Introverted or antisocial but must often collabe-
rate with specialists -- engineers, scientists or
compuier programmers -- to achieve their aims.

COMMUNICATION

... If there is one common thread connecting
all of these technological artists and their works
it is perhaps hest expressed by Otto Piepe:
"Technology has most to do with increasing and
intensifying communication,®

SUMMARY

In spite of the emphasis on collaboraticn,
participation by the viewer, social commitment
and communication, artists who utilize contempora-—
ry technology as a means of expression have not
forsaken their personal vision and sense of beauty.
«voTechnology is subordinated to assthetic state-
ment,

.. A Fitting symbol of the uvpion of this sense
of beauty and the need for human interaction to pro-
duce or even to survive here on earth is wWASA's
photograph of our home planet seen for the first
time as a tiny, fragile jewel Floating in & void,
Technological artists have perceived a new con-
scicousness of the interdependence of all things:

"We are all riders on spaceship esarth," as R.
Buckminster Fuller has said,

The integraticn of art and technology, artisgts
and engineers or scientists is thus not &as strange
as it might sgeem. Both artists and scientists ex-
plore and experiment to discover solutions to pro-
blems; both are seekipg the truth in regard to the
nature of reality; beoth are sesking to improve
the human condition, The spirit In both scientific
and artigtic inguiries ig eminently humane.

(EDITOR'S NOTE; Part I of the Art of the Space
Era Exhibitlon opened on January 14, 1978 at the
Von Braun Civic Center of the Runtsville Museum of
Art, Huptsville, Alabama. Works in this portion
of the show are primarily kinetic, technological
works of art.

Part II, the Invitaticnal Tnternational
Computer Art Show, will open on May 5 at the
museum. A catalog is being assembled at the pre-
sent writing. Excerpts from this catalog will be
printed in the August issue of CG&A, along with
pew illustrations. )
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Information Processing 77

Proceedings of the IFIP Congress "77, Toronto,
Canada, August 8-12, 1977.

edited by Bruce Gilchrist, Columbia University,
New York

With its focus on the congress theme of “The
Maturing Profession-Perspectives and Prospects”,
this volume of proceedings will cater for the indi-
vidual interests of specialists in a very broad range
of fields associated with computing. In addition,
it provides a comprehensive survey of the most
topical developments in information processing,
a survey invaluable for those who need to keep up
to date with the subject's many facets. The 1977
Congress, like its predecessors, brought together
a group of the world's foremost computer science
authorities, and a special effort was made by
these experts to ensure the practical relevance
of the conference program to business users of
computers.

Cited from DATAMATION, September 1977;

Communicate alf implications -

.. five panel sessions around the social impact of computers
and information processing...

.. Another welcome addition was the plethora of sessions
devoted to business applications and administration. The
IFIP program committee carefully targeted these discussions
at dp managers, bringing together big names in international
computing to talk on such topics as data base management,
distributed processing, microprocessors, telecommunica-
tions, and programming.

Out of an ivory tower

... This represented a marked departure from IFIP's normal
emphasis on the theoretical foundations of dp...

.. "This congress has finally come oul an ivory tower”,
quipped Paul Dixon, director of information systems for
Massey-Ferguson in Toronto.

... Dixon who was responsible for putting many of these
business-oriented sessions together, is chairman of 1AG,
IFIF's business arm. He claims conference organizers got
“good feedback’ on these “"more practical” sessions ...

INFORMATION PROCESSING 77 contains in 1024
pages a “state of the art of to-day’s computing
knowledge”. Regular sales price:

US $65.00/DfI. 175.00

Elsevier North-Holland, Inc.

52 Vanderbilt Avenue, New York, N.Y. 10017
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BELOW: Untitled Transformation by
Sture Johannesson and Sten Kallin,
Malmo, Sweden.

e

Vo
i e
\.V.N"-"‘p

e Syl
——

COMPUTER GRAPHICS and ART for May, 1978 9


$
__/___,..-`   BELOW; Untitled Transformation by
  stare Johazmesson and step 1<a11m,
  Malmo, Sweden.
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BEAUTY AND IMPRESSION
by Hutsuko K. Sasaki
Syoan 1-18-17

Suginami-Ku
Tokyo 167, JAPAN

Beauty and Impression, these are what I want
te manilfest through pictures. Many
artists received their inspiraticns from natural
objects or scenes, and this is also true for me.

traditional

However, compuLers have openéd artists' eyes
te another type of entity, that is, the mathema-
tical or systematic pattern. The beauty and in
pression nanifested by these new patterns is, in
in some sense; core genuine and more universal
than those of natural objects. I think computers
are not only new media for art-making, bub they
present radical ideas that enlarge Lhe field of
art vastly.

My present aim is to develop techniques for

combining natural objects and mathematical patterns
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ABOVE: “"Maples in Storm® by Mutsuko Kunii Sasaki, Tokyo. HEDIUM: Ink on paper,
Calcomp plotter,
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ALGORITHMIC ART OF THE SPACE ERA

by Peter Milojevic
i2 0id ®ill Terrace

Toronto, Ontario, Canada MBX 1A2

Today at the exhibitions we are presenting
just frames and ¢lips (or portions) of works of a
new era. However these new works are presented
in an corthodox manner and media of a2 passing era
of prints and graphics on paper.

If art should represent its era, it must be
able te express the space age with all acales of
magnitude from pico and micro to mega and magna ==
in full view of the beholder.

However, the new technology of teday with all
its magnificence, has given to art just a patch-work
of ideas and techniques to come, & prelude rather
than a finished product.

The old structures impcsed on the thinking pro-
cesses of human minds have a time lag and resistance
of at least one generation, before realization and
comprehension of technigues and methods of a new
tool is assimilated by man. The new technology
has openéd up new avenues but has also imposed li-
mitations by its states of technology of hardware,
software and resources,

The artists of today rely much more on scciety
because they need much more than paper and pen to
create thelr works. The creations of the space era
are conceived by one but created and dependent
upon many men. The products of this new system we
have titled computer art, but it will take quite
some time until we realize that it i3 rather an
algorithmic art, and that the art of thought, in-
structions, methods and techniques are still far
from a synphony of mind orchestrations and compo-
sitions.
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ABOVE :

“Bguidistant Space™ by Peter Milojevie,

MEDIUM: Ink on pager.
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SNE COMP ART: A SOFTWARE PACKAGE FOR CREATINE PROBLEMS

by Hans Korneder
Waldachulstr, &9
8000 Munich 82
Western Germany

INTRODUCTION

The possibilities of applying graphic data
processing have multiplied within the last dozen
years, While in the beginning, problems were often
purely mathemztical (the repressntation of func-
tions), today the applications of data processing
with graphic output are to be found in an extremely
large number of fields., Computer graphics are
playing an increasingly important role in many
applications. The fellowing are just a few exam-
ples: town-planning research, textile patterns,
metecrological maps -- or moving processes, as the
simulation of flight, the reproducticn of micro-
organisms, or even cartoons and films,

Howaver, it is not hardware zlone, whose ap-
plications have facilitated this development, but
the fact that software packages have been developed,
by which even more complex problems can be repre—
sented and treated more readily for the user.

The software package SME COMP ART discussed
in this article is to be applied mainly in the ar-
tistic and creative fields. It is based on the
didactic plan for practical computer graphics by
Professor Reiner Schneeberger, instructor of Com-
puter Graphics at the University of Munich, The
fundamental characteristics of the system were
outlined in an article, "Computer Graphics at the
University of Munich", published in this pericdical
in MNowember, 1074,

The system was first used during the summer
semaster of 1876 at the University of Munich.
During the course of the lectures, participants
usad the seftware package to execute computer mra-
phics and computer films., As stated in the earlier
article, participants were expected to achieve
computer graphics after the first class meetine,
Feaders are urged to review this article as fur-
ther background.

STRUCTURE OF THE GRAPHIC SYSTEM, SMNE CCMP ART

The software package, SNE COMP ART, consists
of FORTRAM subroutines. They are to be callsd,
either as functions, by allocation with an "equal-
sign", or as real subroutines by "CALL"Y,

FORTEAN was chosen as the programming lan-
guage, for it guarantees a greater compatibility
between computers from different manufacturers.

In addition, for elementary programming, the users
need not learn additional materials, as is often
the case with special graphic languages,

The program modules are connecied with the
graphic output equipment over the two vector
graphic routines, MOVETC and DRAWTO. By meanz
of these simple interfaces, the packages of 3NE
COMP ART can be installed on the warious computers
without additional adaptation expenditures.

BY GRAPHIC DATA PROCESSING

The modules are able to produce graphics that
differ in complexity, as well as constructiveness
lor casualness)] of the figures produced.

DESCRIPTION AMD ILLUSTRATICHS OF THE SUBRQUTINES

In the following section, the subroubines
are briefly explained. The subroutine, its basic
elemant, its basic structure and szmple arrange-
ments are illustrated within sach descriptive sec-
tion. Sample illustrations are given for the
varied subroutines,

SHELLY is the most constructive routins
and has no control of casuslness. Thus extremely
appealing drawings can be reproduced constantly
when the parameters are familiar, The calls ef-
fect that two fragments of an ellipse are [ixed,
between which corresponding points are connected
by the basic element, the vectors. The suitable
parameter can produce a "moire effect", and when
drawing several picture elementz [that is, straight
lines, one upon the other), a secondary pattern
emerges, a so-called super-imposed drawing. This
is the reason for the casualness, or the unpre-
dictability of this module -- even the slightest
parametric variation will cause Lhe super-imposed
drawing to appear in a completely different shape,

R e e e
BASTC RASIC
ELEMENT STRUCTURE
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ARRANGEMENT

SNELLY -- SINGLE CALL
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IT. 3SNELIS

s in SMNELLY, here also the basic element
of the drawing is a basic line; however, the prin-
cipal difference is to be found in the initial
figures. Here cross connections can be drawn among
the lizsajous figures. Therefore, SNELIS performs
an exact enlargement of SHELLY., The guantity of
new graphics that can be achieved has been multi-
plied, as compared bto SNELLY.

G e e e e e e e
BASIC BASIC

ELEMENT STRUCTURE ARRANGEMENT
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SNELIS == SINGLE CALL

NOTE: On these pages, the works illustrated

here very closely resemble graphics achieved
via mathematics., Here the artist can readily
utilize mathematics to ocutput personal art.

III. GSHELIN

In this routine the line performs the
basic element, It is, however, not a sequence of
uninterrupted sketches, but the line is drawn along
the edges of a previously defined polygon, scaling
it down dynamically. The immediate associated or
imagined connection of the respective corners evoles
the impression that the polygons are revolving. This
very charming effect is to be seen in almost every
picture generated with SHELIMN.

L R —
BASTC BASTIC
ELEMENT STRUCTURE ARRANGEMENT

ABOVE: SNELIN -- DOUBLE CALL

SECOND TLLUSTRATION: SNELIN —— SINGLE CALL

Using an art-designed system, the artist no
longer needs to learn complex programming in or—
der to achieve fins art graphics. Using such a
System, the artist can bring more design, more of
his manual capacities to this new art form.

T SRR S i S

IV. SNEERD

A certain number of parallel, horizontal
orr vertical lines are the basic element in this
routine. Here the alternate grouping into hori-
zontal or vertical blocks iz the variable factor,
& random generator decides on the grouping. Data
concerning the share of frequency of the basic
structures restrict its decisions. A wvariation
of these parameters can produce adjusted struc-
tures, Due to the flat aspect of the basic struc-
ture, the resultant picture is of a bwo-dimensicnal
character.

A S R D e P P R e R

BASIC BASIC
ELEMENT STRUCTURE

ARRANGEMENT
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ABOVE: SNEKAO -- SINGLE CALL
EELCW : SNEKAQ -- DOUBLE CALL
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T, SHEWLS

The basic structure of SHEWIS is similar
te that of SHEXAD. The possibility of datermin-
ing additionally the crass-hatching angle of the
rectangles performs the enlargzmnent in this case.
SHEWLS is an exact enlargement of SNEKAO and offers
a multiple of SHEKAD's possibilities.

e A R T R A R T
ASTC BASIC

STRUCTURE ARRANGEMENT

i
—
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VI, SNEZNT

The graphic routine SHEZNT is based on
a more complex basic figure, when compared with
the routines discussed so far., In the basic ele-
ment, any number of telescoped quadrangles can be

drawn, which can be centered at will -- and can
differ from the input rectangle in any intensity
desirad., Howsver, the basic element of this rou-

tine {as well as every other cne) can be arranged
as often as desired in any directien. This aspect
of the system, which may appear Lo be very casual,
can ba controlled very effectively, since all the
dispersion is limitable, Inputting with only
simple parameters with SNEZNT, very high=gquality
graphics can be produced. For example, by choos-
ing suitable data, the impression of a creased
foil can be achieved, with a striking plastic el-
fect of the telescopsd quadrangles.

BASIC BASIC
ELEMENT STRUCTURE
ARRANGEMENT

NI

FEE

BELCOW : SNEEZNT == SINGLE CALL USE

— L=y

ABOVE: SNEZNT =-- WITHIN LOOP
Again, notice how these routines afford complex
graphics without regquiring programming expertise
by the user.

e
VII, SNEBID

SNEBID is the first routine to be less
likely to control, Like SHELIN and SNEEID, it
works with a continuous line, which connects the
corners of the polygons according to their order.
The only difference betwsen SNELIN and SNEBID
lies in the location of the polygen's cornars. In
the case of SHEBID this is made by a random genera-
ter and can be limited only to a certain interval
on the resultant drawing.

[ SR TR e
BASIC BASIC
ELEMENT STRUCTURE ARRANGEMENT

BELOW:  SNEBID —- SINGLE CALL

VIII. SHERKT

The basic element of this routine is also
the single line. It is drawn by means of a rec-
tangle generator over a previously set part of the
sheet. This means that the single segments of this
stroke run horizentally or vertically and turn off
at right angles, according to a specific length
{or parameter) that is set.

BASIC BASIC

ELEMENT STRUCTURE ARRANGEMENT

-

—

14 COMPUTER CGRAPHICS and ART for May, 1978


me mx sammg me mm ls mlm w V @`@@ imggqgy  
  mmmuy bm msmmmg me of me   @4**
pemmgngs pwmmg mg er;ar5€m·3¤¤ m ms case.   @1 ——~ ,,.,4 ._
A mmm or mw; Dosmmm. |@ EMM  `
W T..~..,¢.,~·»··..,.e~~¤....T;::—..· .......~··   T ’· * w 
?/ \   qmpmcs mmm; mquumg pmgmmnq Expezusg
\   § //< by mg ml-.
,,z x
§ ( .;;;m¤;m¤»Y~4·»···»····w·.»·»»·".·.»“.;¤
"—· >NUZ\`·'*` The muy mfferm-me mzween SNELN and smzmn
The mmvhlv ¤‘¤··U¤¤ SNEZNT $5 ¤¤S¤¤_¤¤ me use ui suasm nms Ls made by a mndm genera.
¤ MON ¤¤*·?]€>< bask UEMFE, when mmpama mm wr and can he umxned only mu a cerum mnuwe.1
E "‘ @1 »=»$T
  T  
»mmmmzm· ;z¤.. §
@¥s¤¢@
€    
@ ti, rr   4   an mgm apgm, ammm; W H spmm mgm
      `_ T   nor pammeem tm is se;.
~ < a s   :  
?%R,f:  'n“>E   , sAs1c msn:
  snzuznr szmzcruaz Amwmmzzur
.I wx I, ·§    
T g   ,7,  
** é `<¤`7  
 
\° COMPUTER GRAPHXCS and ART for May, 1978




ABOVE: SNERKT == WITHIN LGOP
How many variations can one achieve? Al-
most an ualimited number may be executed,

R R R e R
IX, SNEBRW

SHEBRW is an enlargement of SHERKT. The
conditions of the right-angled turn of the line are
eliminated in this case. This causes a primarily
confusing course of the stroke, that looks like
the "brownian™ movement., Suitable data for the
random generators can introduce a symmeiry into
the picture, which reduces its complexity in a
way that allows the viewer easier interpretations
of the given work.
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BASIC BASIC
ELEMENT STRUCTURE
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ARRANGEMENT

ABOVE:

AROVE: SNEBRW -- SINGLE CALL
VARTATTON

i B
X. AND XI, SHEBXS AND SHEBYS

These routines control the graphic output
of SNEBRW. The casual line of SHEBRW can be re-
peated in the direction of the ¥ or Y axis as often
as desired. The distance of the displacement can
not only be chosen in the linear way, but can also
be calculated by an internal dynamic parametric
variation. There is the additional possibility of
choosing only partial segments for the drawing.

S S

BASIC BASIC
ELEMENT STRUCTURE ARRANGEMENT
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SNEBYS MODULE
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KII. THE RAMDOM GENERATORS IN SNE COMP ART

A11 modules of the SHE COMP ART system,
which need rates of casuvalness (or randomnessz} are
based on the three principal generators SNHNEZUF,
SNERAD, and SNERGA, Of course, all the random
generators are available to the user of this spe=
cific software package. These generators are ax-
plained briefly in the following paragraphs.

1. GENERATQR SHEZUF - The generator SHEZUF
provides normally arranged random data, which can
be limited to an interval at will through the set-
ting of specific parameters.

2. GENERATOR 3SNERAD - This generztor provides
(like SNEZUF) normally arranged random data, which
additionally, can repeat after a period, controlled
by specific parameters.

3, GENERATOR SNERGA - This generator provides
randem numbers, whose share of frequency corre-
sponds to the Gaussian normal parabola.

X¥III. MODULE SNERUD

Thiz subroutine selects "at random" a datum
ameng an inputted number of data.

XIV. SNERRT

This module places back all random genera-
tors to their initial data. The application of
this module is extremely important for the produc-
tion of a sequence of pictures in which sach time,
the following picture is based on the preceding one.
This is particularly usaful for computer Cilms.

X, SNERIN

This subroutine changes the starting data
of the generators. The application of this module
is extremely interesting for the "impessibility of
reproduction” -- and the personal touch of a gra-
phic. Birth dates, for example, or similar data are
reconmended as input parameters in this case.

SUMMARY

With the availability of systems designed
specifically for artist use, the state of the art
of computer graphicsa should be advanced greatly.
SHE COMP ART is an example of such a user-oriented
system. The planning by Profiessor Heiner
Schneeberger should prove invaluable to artists.
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HICROGLYPHS

by Aaron Marcus
Bezalel Academy of Arts and Design
1 Bezalel Street
Jerusalem, Israsl 02=-225111
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ABQVE: Untitled photoprint, 15" x 137,

N I R O e e e e

from CYBERKNETIC ENVIRONMENTS: As writing was
born, man struggled to find ways to compress his
spatial, temporal wraparcound experiences Into ab-
stract, easily reproducible marks on specially pre-
pared flat surfaces. From essentially pictographic
images bearing an lconic regemblance to things and
actions, ahstract forms evolved to provide man with
more complex conceptions and a more intricately
structured cosmos. After two millenia of relatively
stable symbols and 500 years of thelir mechanical re-
production, the forms of writing, the ideas sxpres-
sible by them are changing rapidly, At this moment,
with the aid of electronic media and computer-assisted
displays, the semiotic parameters of verbi-vocovisual
communications are revitalizing long unused possi-
hilities and discovering new combinations of elements
for restating the inner and outer worlds of man's
exparience,

Comments by Aaron Marcus are From
varied writings of the artist. Through=-
ottt there ig an intepnse interest in the
markings or symbolic glyphs of man as
graphic patterns,

. wLrom CONEUTER=ASSISTED FOEM-DRAWINGS: As with
mast of my computer-assisted are works, they are
meant to be seen ag white symbols against dark
fields, Therefore the positive gpace as well as the
negative space 1s part of the total meaning. T am
interested in this kind of computer-assisted image
geperation as it relates to the use of light/electro-
magnetic information display, the primary medium
for a computerized, bureauvcratized scciety. I am
interested In relating the most advanced technologi-
cal-symbolical achievements to the most arghaic ex-
periences of mankind., Hence, I find it appropriate
to ponder Genesis IT and IT in considering thasge
images,; the creaticn of order out of chaos, the
creation of Iight out of darkness.

S R e R ey

BELOW: "Nolse Barrierv silkscreen in two colors,
I2n x 17-3/4", 1974. This image 15 a transforma-
tion of the criginal compuier-geperated form, Coples
of the edition are available through the Pratt Gra-
phic Center, 231 Broadway, New York City, N.Y.
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AROVE: Untitled graphic from the YHieroglyphs Series", 1978, Jerusalem, Israsl,
NOTE: Only a detail of the graphic is shown above, BELOW: Photographic rever-
sal of a second new work from the "Hieroglyphs Series™ by Aaron WHarcus,
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ABCVE :

"Lillian IT" by Lillian Schwartz and C. B. Rubenstein.

MEDIUM: Photography.

T T o m———

THE TECHNOLOGY OF EACH ERA

by Lillian Schwartz
524 Ridge FRoad
Watchung, New Jersey 07060

The awescmeness of such a tool as the compu-
ter places the artist in guite a humble position.
There iz a necessary kind of readjustment for the
artist, for here is a medium that may take some of
the burdens from the artist, To find a real Jus-
Eification for the use of the computer by a painter
would be %o shift the emphasis by stimulating a new
angle of approach; to maybe relieve the formal ele-
ments of some of the conscious emphases which are
necesszary and place more stress on centent.

It is no easy task for the artist to live
Wwith too much freedom in her medium, Creat care
must be given to the selectivity of these elements.

Artists must express their own creative cha-
racter in the technology of their era in order to
find their own historical and individual level,

18 COMPUTER GRAPHICS and

I'm waing the technology of today because
it says what's going on in soclety teday. Ignor-
ing the computer would be ighnering a large part
of our world today.

It seems clear that the results of this new
medium may well fall into direct ascendency of the
hieratic forms of Seurat and the mosaics of
Byzantium. 'The artists in India also worked from
set Sudras. Even among the more recent artists,
Delacroix, Cezanne, and Matisse, the same desire
for system and regularity for an ordered universe
seem to dominate.

The computer has also assisted me in the
visualization of sculpture in 3 dimensions. Pro-=
grama can be used to rotate sculptures, to view
them stersoscopically, to place ip a given site --
all before any execution has talen place.

For the artist newly exposed to using the
computer, it is not unlike Stephen Leacock's hero,
who jumped to his horse and dashed madly off in all
directicns!

ART for May, 1978
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OSCILLONS: ELPCTRONIC ABSTRACTIONS

by Ben F. Laposky
01 5. 6th Street
Cherokee, Icwa 51012

The best of computer art should be acknowledged
as fine art, even though it is technological in ori-
gin. Produced by the selecticn and control of the
apparatus used, the visual results must be judged
for their aesthetic value by the artist.

The oscillons or electironic abstractions are
conaidered to be a kind of computer art since they
are composed of analogue curves, which are related
to the basic functions of the apalogue computer.
As oscillographic photographs, the electronic ab-
stractions were the firat such art to be widely
exhibited and published in America and abroad.

My work in this area has been exhibited and pu-
blished beginning in 1952, a forerunner of current
computer art.

The electronic abstractions are recorded on
photographs, as this is the best way of preserv-
ing their intricate lines, planes and often very
delicate color shadings. They may also be presen-
ted by means of lighted transparencies, wmotion
pictures, direct kinetic displays on television
tubes, plottings, drawings or paintings.

Special kinds ot oscilloscope circuits, as
well as a large number of many types of other out-
put instruments, such as oscillators, amplifiers,
modulators; and so on, are required in order to
produce the wide range of forms shown in the os-
cillon technique.

Art forms for the space era, the oscillons
represent in their glowing kinetic images the
unseen forces of electrostatic and magnetic Fields,
as well as the vibrant motions of atoms and clec-
trons.

................lllllIIIIIIIIlIIIIIIIIII..IIIIIIl.IlllIIIIlIlIIIIIlIIIIIIIIIIIIIllIlllllllllllllllllllllllllll

BELOW: "Oscillen 045" by Ben F. Laposky. MEDIUH:I g .
SPACE ERA EXMIBITION is in color, illustrated here in black and white, and also displa

Photography. The work shown in the ART OF THE

yed horizontally.
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EXPERIMENTAL ESTHETICS WITH COMPUTER GRAPHICS-- ANALYSES OF VIEWERS'

by Professor Reiner Schnecbarger
University of Munich
Kanalstr. 15
B043 Unterfohring
Munich, Western Germany

BACKGROUND INFORMATION

During the summer of 1976, the author gave a
course in programming compubsr graphics at the pe-
dagogic department of the University of Hunlch.

The course was especially planned for art teachers.
4 brief article in the Hovember, 19756 issue of this
magazine describes the course itself. /17 This
i article discusses the first experiments atb
the University of Munich with stabistical testing
of impressions of viewers' impressions of computer
graphics. In this paper, the statistical and si-
multanecus thecretic bases are given, along with
the results of this firsi experiment with art
teachars as test persons. The test itselfl is
described, along with the results of the test.

The graphics used in the test are shown throughout
the article, as Figures 1 through 10.

ATMS AND OBJECTIVES OF THE BEGINMING TESTS

In a series of brief tests, computer graphlcs
were to be evaluated by various criteria. The re-
sults were intended to afford answers bo the fol-
lowing guestions:

IMPRESSIONS OF COMPUTER  GRAPHICS

This article is closely related to the material on SNE COHP ART
by Hans Korneder, on pages 12 through IS5
1B e gl e T e e e e S S S D

1. How are computer graphics svaluated by
various criteria?

2. Up to what point do the opinions of the
viewers colncide; i.e., how reliable [or concordant)
are their statements of preflerences?

3. How can the expression "liking" {beauty,
general impressicnz) be circumscribed by the vari-
ous crikeria?

4. What are the differences between the opin-
ions of "artists" (art teachers) and "non-artistg!
{induztrial mansgers)?

In addition Lo seeking to measure prefeorences,
as a long=range objective, the author wanted to
sebt up rules for Lhe optimsl designing of computer
graphics for different ranges of application. The
impressions of viewers gives sone clues as Lo this
aptimal designing of graphics.

The analysis of Lhe differences between the
opinions of "artizts" and "non-artists" is not yet
completed. However, suificient informaticn is
available at this time to note some differences,
and to form some conclusions, The finished work
Wwill be published at a latsr date,

BELGW: Picture number 1, one of a series of ten graphics used in the preference experiments, All works are
rectilinear, yet each graphic is unigue in spatial relationships, variety of black and white areas, 2to.
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EXPERIMENTAL ESTHETICS WITH COMPUTER GRAPHT@—- ANALYSES OF V|EWER$’
IMPRESSTONS OF COMPUTER GRAPHICS
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ABOVE: Picture number 2, a precige, orderly recti-
linear composition.
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ESCRIPTION OF THE TEST

The test persons (art teachers) were given
the ten computer graphics included in this text.
{See Figures 1 through 10, shown in numerical or-
der,) The graphics served as test materials, to-
gether with guestions Q1 through Q7. The viewer
was asked to arrange the ten graphics in prefer-
ence order, highest to lowest, in the artist's
opinion. The results of this selection is a
succession of ten classes for the ten pictures,
Here the succession of classes starts with zero
instead of one as the highest value. Hins receives
the lowest preference value.

2 3 8 9
PICTURES OooOodgooood

£, lor 'example, a person (X) has set up the
following succession: |
6

this means, that person X has set the "highest™
value on picture 8, followed by pictures 2 and 4.
In this brief example, for picture &, the viewer
has assigned the "lewest" value,

8 3 4 M 7T 2 1 5 9

It is necessary to note that successicns of
classes do not give a metric scale; i.e., they
only show that picture 8 is considered "better®
than picture 3, which in turn, is "betier" than
picture &. The preferences given do not show
how much the pictures are considered te be better.

For this initial test 18 art teachers parti-
cipated in the research. The 10 compubter graphics
to be evaluated in the test were produced by the
routine, SHEKAO, of the graphic system SHE COMP
ART T6. The works are guite similar to @ach other;
i.e., they are all of one "class" or family. Thus
a relatively homogeneous test material is provided.

OTHER EXAMPLES -- AMND POSSIBLE TESTS

The article, "SNE COMP ART - A Software Pack=-
age for Creative Problems by Graphic Data Proces-
sing" by Hans Korneder, illustrates lurther types
af graphics available from the system,

The questions Q1 throusgh Q6 referred only Lo
the first three classes, and the lakter three cnes
are not very evident. Working with all the classes
would have required very intense concentration of
the Ltest persons. By answering the question Q7
[general impressicn), the test persons had to
evaluate all the 10 classes,

THE TEST QUESTIONS

Question Q1 - Evaluate the balance [or share)
of black and white in the graphic. Arrange the
pictures according te this criterion, Write the
number of the preferred pictures in the squares --
only first and latter three classes.

0 class - very good share or blance of
black and white

9 ¢lass - poor share or balance of black and
white
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ABOVE:

Picture number 3, a more minimal arrange-
ment of pattern, recalling early Bauhaus works.

e e R PR R R T gy

Question 92 - Evaluate the wvariety in the
araphic,

0 class - strong or pleasing variation
9 class - extremely monotonous

Guestion gg - Evaluate the work as zeen by
the taste of an Maverage viewer" (chances for
sale of the work),

0 class - highest value for sale
9 class = lowest value for possible sale

Guestion Q4 - Rate the "casualness" of the
graphic.

0 class - very casual,; or free
% class - constructive gr least {ree

Uuestion Q5 - Evaluate by the term, “piece
of art".

0 class = a fine piece or work of art
9 class - not a pisce or work of art

Question Q6 - Rate the amount of "information"
in the pictures.

0 class - highest content of information

9 class - smallest information content

Huestion ¥ - Rate the 'general impression®
[liking) for the graphics (all 10 classes).

For testing purposes, the following question
T1 was added:

Question T1 - Study gnly the pictures 4, 6, 7,

and 9, Evaluate your "general impression" (liking
for the worka).

ez

PROCESS OF EVALUATION

For the analysis the methods "Paired Compari-
sons", 72/ and "Spearman's Correlation of Classes"
/3/ were employed, using the program system SP53
with the Model 3541, 74/ These methods are briefly
described and shown by a model example:

Three persons, L, B, and C have answered ques-
tion G2 {variety) as follows:

jlo 12 3 4 5 & 17 9 «{CLASSES)
A 18 1 Tl 9 4 5
El1 &8 1#€— pictures —»&6 10 5
cl1 B o2& =g 45 5

The classes 3, &, 5, and 6 which do nol ap-
pear in the test can be randomized according to
varicus methods, in order to complete the classes.
An example of this method is given below:

LI

e 1 2 3 &4 5 7 8 9«(CLASSES)
A |8 1 i 68 2 3 T 9 4 5
B |1 8 27T 3 4 9 6 10 5
c |1 8 16 3 T 10 9 & 5
O A I D R e e e o
BELOW: Picture number 4, with precise, even

spacing of lines, but with fine variations of
the modules within the graphic,
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ABOVE: Picture number 5, evenly spaced, sparce
elements of pattern, differing mackedly From
number &, at right.
R f

A R R

Interpretation - Person A rates picture 8
as the most varying one. Persons B and C prcrcr
picture 1. 411 the three persons share the opin-
ien that picture 5 is the work with the least
variety, or the most méndtonous one.

However, they are nobt agreed on the fre-
quency of variety in picture 10: Person & rates
the graphic as class 2 (third place); person B
Finds it to be class 8 (this is penultimate, or
next to the last place); person C finds it to be
somewhere bebween class 3 and class 6,

Mext the data is transformed into another style
of representation. In this way, the method "Paired
Comparisons" can be applied immediately, and the
correlation values according teo Spearman can be
determined more easily. The transformation of the
data is obvious ("exchange" of classes and pic-
tures), An example is given below:

1 2 3 £ 5 E T 3] 9 10«{ PICTURES)
11 1 [ 5 8 9 3 & ] i 25\
B 0 2 3 5 9 7 3 1 6 B4 CLASSES
c 0 2 & 8 9 3 5 1 7 &<

In the above example, picture 4 has been rated
& by person A; 5 by person B; and 8 by person C.

The application of Lhe method Paired Compari-
sons invelves certain basic conditions, which can-
not be attended to in detail here., OQur test data
do meet these conditions, It is pessible to ob-
tain a real metric scale by this metheod, teotaling
up the szingle rates for each picture, The admis-
sibility of this summing can be taken from ths
article, given as Reference 2,

i 2 3 4 5 6 7 8 § 10&PICTURES)
A 1 4 5 8 9 3 & 0o T 2
B 0 2 4 5 9 7 3 1 ] 8
C 0 2 4 2 o 3 5 i 7 &
18 13 21 27 13 14 2 20 15EEUM OF
CLASSES
ST s e R S e Sl A R

BELGW: Pleture number six, olosely related o 4.
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E W: 1
1 2 1 1 5  .1 ¤c A
s 1 1
laws; plume number s, evenzy spaced, Spame g ;+
www Ot mmm, d,m¤,.g MMI; im 1
xr.¤e1»p»mm1. . yam;. A mm WCMC s s E 5
as the msn varyKs one. Yerxups B and C prcfcr {  1 %
plenum 1. All me mree pewsurs Snare me gpm-  1
mn mu pmaum 5 Ls me mm wma wm 1e¤¤¤ 1
me gmpulc as class 2 {mimi plaml; penmu B 1 1 1  
Smwhm hmm mm 3 an Class 6. 1 1
;.,m,,a,,,¤,,$·· can be applied ,,,mm.],, am me 1 1 
ummm mm mm11..g M, Swm,. can be . ;1   .1 1 1E—11 1
determined mure easily, The Lransfcmuwxon ¤1’ me i   11111   1 i
dau ls ¤¤1·»¤14s <11ex¤¤¤¤ge·1 ur masses me mc- 1 1 *1
Lures}. An example xs gwen below: 1 1     11 
2 1   ' 11
1 2 3 1• i 6 1 H 3 lDe1PICT1JRES1   i1 1 11
1.15511611zR E;1111  
B 0 2 J 5 9 1 J 1 6 8c— cL.n$s1~:s ill 1111 11 1 1 ,=.11;=11111%1111¤| 
C ¤ 2 ~ 8 v 3 5 1 7 6/ 1111111.111l11111 11111,1m111‘1m11111 
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apother variation of form,

Ficture nu

The scale obtained for the pilctures for Ques-
Cion Q2 (variety} with persons &, B, and C iz given

R R S AR e e S

In order to see the reliskbility of the scale
obtained by the method of "Paired Comparisons",
[i.e., in order to be able to measure the coinci-
dence of the cpinions of the test personz), the
correlations of the persons had te be determined
after the method of Spearman,

Correlations are a measure lor the coincidence
of opinions, facts, etc. The valuss (intensity) of
correlations are always bDetwesn -1 and + 1,

TWo opinions are: Correlation "r':
- axactly identical. veriiiiiinniiines &
- almost identical,.....higher, aboul =
- very similar...eouness M n +
- guite similar......... " "o
= nobt obviously related. ..o vuvarseais

to gach other

- exactly opposite..... -

L= R e o T
Lo wno o

crrarrsenens = |

Correlations can be calculated by successions
of classss, Here is an example:

i=1 2 3 4 5 b i 8 9 10
£ 1 4 5 8 9 3 &5 4 v 2
B o2 4 5 49 7 3 1 6 B
C o 2 4 8 9 3 5 1 TB

The Formula by Spearman for two marks, in this
case persons, is the following:

P o= 1 - 6*Y pi®
n (ng-1}
Di = differences between two classes
n = number of rates
2 = sum
GO S T T s e b e e

BELO 2 intersecting patterns.

Pictyre mumbsr 8,

compuber graphics in resl thPiC distances., To
enable this scale fto be compared easily with other
ones, the scales have to be transferred into a
"standard scale", between 0 and 10 (so-called
dardization).

stan-

I summary, from
results were obtained:

this test, the lollowing

- pictures 1 and & are the most varying onas;
picture 2 is alse consideresd to be rather
varying;
- pilctures 3, &, T, and 10 range in the middle
of the classes (almost equally evaluated);

- pictures & and 4 are less varying; that is,
they are more monotonous;

- plcture 5 is the least varying, or the mest
monctoncus of all the pictures,
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ABOVE :
cropped to show details of the works.
of each work,

Hﬂl

Comparison between person A and B:

f=1 2 3 4 5 T & 4 10
& i 4 5 8 9 3 6 0 7 2
B o2 4 5 9 7 3 16 8
i i 2 i 3 0 -4 3 -1 1 -8
pig 14 1 9 0 % § 1 1 36 =78
Fon = G
AR =1 =6 78 ! 468 )
s rsT = b - 468 = 40,527
100 {100=1) 590 d
The different opinions of the perscns A and 3
correlate: ryp=0,53. The correlation between per-

son A and C, as well as betwsen B and C can be cal-
culated by analogy. The results are:

rpp = +0,86 and rge = +3,79.

The range of all the correlaticons lies between
+0,52 and +0,86. This is represented by a so-
called correlation matrix:

ro| A& B C
A /40,53 +0,86
B | +0,53 /40,79
¢ ! 40,86 40,79 /

Additionally, the measures "range 1", "Median
mg'", "most frequent value my" and the expression
"yaluation w" have been applied ko describe the
correlation of the tesi persens.

A few lines are given to exemplify the deter-
mination of these measures. Supposing the follow-
ing correlzation valuss have been calculated:

+0,23; +0,69; +0,73; <=0,12; +0,61.

Picture number nine, more closely related to number 7.
Thig in no way ipterferes with the compositional elements or values

HI =

Note:

All the pictures have bsen judiciously

The walues are represented in round Cigures,
sorted increasingly:

=0,1; +0,2; +0,6; +0,7; +0,7
This means that range 1 reaches from -0,1 to

+.7 and Median My (50% limit) is:++0.7.

The author, to facilitate Lhe survey, sum-
marized these values subjectively under the term
"yvaluation Ww" with:

+++ = very high correlation (reliable scale)
++ = high correlation
+ = poor correlation {unreliable scale)
our example would geb "+4+" ar Man,

The methods "Paired Compariscns" and "Spear-
man's Correlation of Classes" as describsd above
are to be smployed abt each question. The result
s a "standard scale" and correlation walues of the
perscns.

The standard scale of each question can be
compared with the scales of the other guestions and
coincidences can be measured, It iz also signifi-
cant to correlate the class data of each person
against each other, and to determine the resulting
correlation values (coincidences).

This coincidence test results in a correla-
tion matrix of the questions, in which the corre=
lation (degree of similarity) among the single
questions is to be seen directly,

This particular analysis was made under the
program system SP35 with the Medel 5341 at the
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Leibpniz  Computing Center of the University of
Munich., The Center owns a computer system CYEER
175 by Control Data, The svaluations according
to the methods "Paired Comparisons" and "Spear-
man's Correlation of Classes"™ were programmed by
the author.

=

— =

T

=

1....,;.1.......1..._’mmnm mi—

ABCVE: Detail of Picture s

—_

ABOVE: betail of Picture #4d.

RESULTS QBTAINED WITH THE ART TEACHERS

Questions Paired Comparisons Spearman's Correlation
"Standard Scale" of the Test Parsons
range 1 m, my, W
R4+ 1 211 04853 [-g5 [w0% | ro4 | t0F|F
3
6?2 1 3 F2 & 9% £ for +04 +0,2 #0,4 | +t
A LY
QE ; § & f2 7 140258 o 1 03 03 0,4 | Tt
QU 1= _2ser 50 3 s +09  |#0,F [ +0F [+HF
1

RS 1 3 ¥y 25 w3 P |-g4 |63 2 $O4 [t
[}

@6 !l f & 72§ 3 T 100 ,hg!g 0 4;—{( 4
QI 1 TR LENSS I PPN PRI P B A R

40,4 +0E5 |++

T1 et 40

e D S o o O O e

CORRELATION MATRIX OF THE QUESTIONSZ:

ol o2 Q3 Q& 05 06 Q7
BLACK /WHITE a1 /
VARIETY a2 +,6  f
AVERAGE VIEWER 03 +0,4 40,7/
CASUALNESS Qb -0,6 -0,5 =0,7 /
PIECE OF ART a5 —0, 1 40,7 +0,5%-0,1" /
INFORMATION 06 20,3 +0,9 40,0 -0,2 +0,8 /
LIKING a7 w0, 2N LR 0, =0, B 0,9 40,9/

NOTE: The walues marked with (-}
are still very unreliable,
e B T e e
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ABOVE: Picture number 10, related to numbsr 2,

INTERFPRETATION AND PRACTICAL USE OF THE TEST

In consequence of the detailed representation
of the methods and expressions employed, the reader
iz able teo interpret the results easily by himself.
The observation of the following points is impor-
Lant:

1., The uniformity of the test material (ons
class of compuber graphics) and the ho-
mogeneity of the test sroup (art teachers
from the course, Computer Graphics);

2, The relatively small number of 18 test
PErSCNS;

3. The "middle" classes of the guestions Q1
Lo Q6 had to be filled in according to
various random methods,

The two latter points led to the fact that sone
questions have correlation wvalues marked with stars
(*), whoze factors of insecurity are rather high.
However, the other correlation values seem to be
reliable, and an interpretation of the present re-
sults with this group of persons lart teachers in-
terested in computer graphics) appears to be signi-
ficant.

Even a superficial lock at the single scales
shows a special position of picture (or Figure) 1.
Like the other pictures, it has been produced by
the routine SNEKAD of the graphic system, SHNE COMP

ART 76 -- but 1t 1is the only one that has baen
"distorted". More formal, different reactions are
to be found in the parameter data to SHEKAD for Lhe
pictures 10 and %, which also take in a specizl po-
siticn on the zcale, 8l=z0, the single evaluations
of picture 3, which the reader can see Tor himsell
from Lhe scales, are very interesting. For this
picture the paranster shows ong very extrams value.
Almost the same Ls true of pilciure 7.

This and other detailed results supports the
author's opinion that cptimal compuier graphics de-
signing on the basis of the formal (that is, auto-
matable] criteria must be feaszible.

Looking at the correlation values of the ques-
tions, the sxtremely high correlation valuss among
the guestions 0% and 0% fto QF are worth studying.
This gives rize to bthe assumpticn, thabt for an ap-
tist, the criteria: art {piece or work of art),
information (innowvabion), and liking (general im=
pression) are almoszbt the same, Also guestions Q6
and Q7 are wvery highly correlated with guesbion Q2,
Thiz means that a similar situation sxists between
bthe exprassion, wvariety -- ab least towards the
criterion information (innovation).

It iz wery interesting fo see the separation
rom the criterion Q3, taste of an avorage viewer
for chances o selling), The correlation of 03
with Q7 is amaller than of 95 and Q6 with 07. This
means that the impression (Q7) of an artist iz, ac-
cording to the opinions given in the test, very
difflerent from the taste of the "average viewer"
(23). It is significant to compare this with the
rating of apn average viewsr (07 as well as Q3),

The component 071 (balance or share of black
and white) refers to certain effects ol the surface,
For example, in etchings, thers is & good propor-
tion of black and white, and in drawings, a lesser
proportion of black and white, Ho direct inllu-
ence of this cribterion on the liking of computer
graphics could be observed,

The criterion 94 {casuality) seems to be
completely different, All the correlation values
are negative, Il we look at the formation of
Quastion Q4:

Question @4 - Classify or evaluate the
casuality of the graphiec,

0 class - very casual
G class - consbructive, not casual

We see that the succession of the classes is
"casuality - constructiveness". I Lhe succas-
gion was determined "wice versa", liks this:
"constructivenass - casuality", all the correlalion
values of G4 would have the same value -- with the
only difference that they would now be positive,

In continuing this idea, let us do this, and
call Q4% now Q4C {constructivensss). The correla-
tion value of QAC with Q3 is now +0.7, the ons ol
040 with QF, +0.3., This is a very interesting
statement, According te the opinion of the Lest
persons lart teachsra), the criterion of Q4C (con-
structiveness) correlates considerzbly higher with
03, or taste of the average viewer than Q7, genaral
impression of an artist, Simply speaking, the
average viewer tends much mere towards consbruc-
tiveness {(or more structured placement) than does
the artist. The author confirms this stabement
based on his experience with computer graphic
courses. The components of the casual (or of the

COMPUTER GRAFHICS and ART for May, 1978 27



  "¢xs:¤r2·:d“, were f¤rn.¤L, niffumnn ¤¤¤¤:»¤¤¤ gm
P ·—·—·· no no mmm N me mm¤>L¤» mk m swarm my me
I Eglgilnii mm] mma mx he mlm.
i EEEEEEEEEQ Loom; at me     I/I   ab \»¤r
  'llllllil. mms, nw e—m~F».E1y mgm m»~¤1JL,¤¤ MM`. m¤w
` IIHII" me quugzmny as wc u: vn aw aw www ¤Lmy)»»·;,
IIHEIEE rms ggvps ~¤$E m um assmpum, md; up N Jp-
— llllllll} mm, we cancun an www ¤» wk :1* zmzw,
_ §E§E§EE=§ ===¤_=“= prwsmpz me ibm; me Same, mw Luesumri os
_ ¤========1===§===== and m are my mgm`, w»¤;d,k¤ um ¤.e$»»¤¤~ 02.
E§;§§;;§§;,§55;5=5§ mg     ..   lm t ¤`,¤r G. me
¤"“¤“' """= ' nr-inernn inrurmxmr {mano/;t1:>u1.
Z from me emtemcn 0:4, Lasse or ar avcwuzc vuwcr
? wr memes mv >e11¤¤>. me ¤m~e1¤:;<>H 0; uz
§ mm nw A smauer men nr ni and os msu nv. mu:
———;—-—-— l IIILEIE wang use me mwesamn (mw or Er amsc xr, ¤c—
——-—— Illillllh Comm; zo me ¤p¤u<>¤= ,w¤—» nr </hc wan, wry
-—    myyemnz rpm ww name or me "¤·¤=¤g¤ viewer"
—-  ===¤===E== (guy, 1; 1; mgrlfxann cu cnmpnm M12 ULLH Mw
¢-—-—— n-}---.-- rahmc O; an MERGE www rm ds N11 dx naw.
"""'—Z and ».hiL¤1 refers, nu mrzznin uffecu of the surface.
ABM/E: Pzccum nwvvber 1¤· f¢i~¤¤¤d ¤¤ ¤¤¤~’>¢¤ $— mma ur nm; unmnmn un me hkmg cf <.¤mp¤cer
**e¤ns¢.meuve¤es: » ¤¤su¤11cy". an me ;¤m»¤1aL»¤¤
U'), whuse m<;L¤¤s nf msecuruy are rather- hxzh. DAC mth 07. ·u.3. Thu 1;: a very 1nc¤reacmg
COMPUTER GRAPHICS and ART for May. 1*378 77




randam generabtor) in compubter graphics should nol
ke given that important function (or place of im=
portance) as it still has for many people,

INSTRUCTIONS FOR APPLICATION OF THE TEST

The graphics are to ke set up in the order
of their numbers in front of the participants.
Then the questions are to be distributed in the
following order: Q7, G4, 23, @2, 41, &, and T1
as the last one. Bach question is handed oub se-
parately, using an extra sheet of paper for sach
cng, The sheets are gathered after they have been
filled in by participants., This serves the purpose
that each question is answered independently from
the cthers.

Take also into account, which category of
parsons forms the group, Within this test, the
classification of "artists" and "non-arkists" ap-
pears to be successful,

Those who want te apply this test Cor other
purposes {as in seminars or exercises) may contact
the author, who is in & position Lo evaluate the
results of the test, with the programs provided for
this purpossa,

SUMMARY

There is a growing need and interest in
evaluating computer graphics cobjectively. This
paper presents some ideas that may be useful in
this search for the "meazyrable", The author will
continue this research and will publish further
results of this work in this and other journals,
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NOTE: CONFERENCE PROCEEDINGS will
ha availakle for £10 from the
Department of Computer Science,
University of Towa.

The University of lowa

The University of Towa, Iowa City, is holding
a very speclial conference in memory of Gerard P,
Weeg, a ploneer in academic computing, and one of
the founders of the conferences titled "Computlers
in the Undergraduate Currilulum” seriss. Dr. Weeg
sad the computer as a rewvoluticnary force in higher
aducation, He was a person respected and loved,

As a special tribute to Dr, YWeeg, the Computer
Center will be dedicated, to be retitled GERARD P.
WEEG COMPUTING CENTER. Dates are May 1-2.

The objectives of the conference are:

= To explore ways that computing affects how
and what we study;

= To look at different ways of providing com=
puting at both small and large colleges;

- Te identify the probable effects of the new
technology on our institutions.

The title of the May conference is COMPUTING
It COLLEGE AMD UNIVERSITY: 1978 AND BEYOWD.

Invitational speakers for the conference are:

JOHE HAMBLEN -- University of Misscuri, Rolla
"Computers in Education: Cycles and Trends"

JOHN EULEMEERG and MORTEZA RAHIMI - Michigan State
University
"Equality of Educatiopal Opportunity through
Computer Technelogy"

ARTHUR LUEHEMANN -- University of California,
Berkeley
"Pre- and Post-College Computer Education®

STEVEN HEDETMIEMI -- University of Oregon
"Future Trends in Computer Science Curricula"

SEYMOUR PAPERT =-- Massachusetts Inabitute of
Technology
"Personal Computing and its Impact on Bducation®

WALTER DOHERTY -- IBM, Incorporated
"Computing in the Research Environment!

TOM KURTZ -- Dartmouth College
"The Case for the Network"

SISTER MARY XENNETH KELLER -- Clarke Colleme
"The Microprocessing Hevolution and its Effact
on Small Colleges"

GRACE HERTLEIN -- California 3tate University,
Chico
"The Reshaping of Men's Minds via Computing"

AL BORK -- University of California, Irvins
"Computers, Educaticn and the Future of
Educational Institutions

GLENN CULLER —- Culler-Hazrriscn Corporation
"The Trend Toward Perzonalized Computing't
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and pal:lple formerly Computers and Automation

The magazine of the design, applications, and implications of information processing systems,

BERKELEY ENTERPRISES, INC.
815 WASHINGTON ST.
NEWTONVILLE, MASS. 02160
617-332-5453

Dear Friend,

¥You may be interested in our monthly magazine "Computers and People"
(formerly "Computers and Automation") -- the cldest magazine
in the field of computers and data processing, published since 1951.

Cur policy is to publish factual, useful, and understandable information
related to computers, their applications, their implications, and
society, and controversies connected with the computer.

Our authors have included:

Dr. Jerome B, Wiesner, President, Mass. Inst. of Technology
C. P. Snow, English statesman, author cf "The Two Cultures"
Prof, John Kenneth Galbraith, Harvard University

Ralph Nader, consumer advocate

Dr. Simon Ramo, Chairman Executive Committee, TRW Inc.

Dr. Carl Sagan, Cornell University

and many more distinguished persons with important views
; We would like to offer you a subscription, whereby if you subscribe now and
send payment, we will send you TWO FREE issues -- and we refund your money
within 10 days if the magazine is not satisfactory to you.
HOW CAN YOU LOSE?
May we hear from you?
Yours sincerely,

E‘Mc.&u«ﬂa@a

ECB; bc Edmund C. Berkeley
Editor, Computers and Pecple
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TO: Berkeley Enterprises Inc., 815 Washington St., Newtonville, MA 02160
{ ) YES, please send me ( ) 2 FREE sample issues. 1 enclose:
{ ) payment of $11.50 annual subscription price (U.S.A.), or

{ ) my organization's purchase order, signed

{ } My name and address are attached
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QUTER SPACE AND TECHNOLOGICAL PROGRESS

by Roger Cogart
Avenue A. Depage 29/1
£ 1050 Brussels, Selgium

The space age revolubtlonized ewvery aspect of
our way of living. The fabulous adventure of the
exploration of outer space stimulates Lhe creative
genius of man in every field of human activity.

Hew materials are constantly evolving, and
technological progress rushes ahsad. New know-
ledge i=s gained in every domain, and to the layman
it would seem that technology moves faster than
the human intellect.

Man has to adapt himself te this spiraling
movemant, in order not Lo become enslaved and an-
nihilated spiritually and phyasically by misusing
the new riches of technoleogy. On the cther hand,
man nesds to take advantage of each new invenbion
and each new idea, to liberate himself in every
possible way.

As art is an image of its era, we can cbserve
in the different tendsncies (or directicns) of art
lor anti-art) how mankind adjusts to its cwn epoch.

Throughout the history of art, new tech-
nolegical resources and devices have heen ap-
plied in the varied art media of their time.
One of the most significant instrumentz of our
Cime is the computer, which has besn used in
diverse ways in the creative stages of artworks
during the past dozen years.

In my case, the computer is used as a means
La create geomstric constructions in which a few
elements are arranged in a statistically wvalid
nanner, in ordser Lo obtain a great variely of
objoective examples of growth structures. These
can be uszed in paintings, mosaics, sculptures,
and 20 an. It is my belief that, in using the
computer Lo create art, I gzin a better insight
inta khe work of Hature, the base of our exis-
tence.

i

BELOW: Detail of a plexiglas painting, whits on
black “From the Sguare Seriss" by Roger Cogart.
(See the November, 1977 covers of CGEA.) AT RIGHT:
Derail from the Structured Sguare Series by Cogart.
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ABOVE: “Positive-Negative Grid with Perpendicu-
lar Elements" by Roger Cogart. MWEDIUM: Palnting
on Plexiglas, 80 x 120 cm.
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short, of Lhe social thing which we muzt consider
Lo be our sszcond nature,

Because of its huge capacity of combinations,
the computer permits systemaltic invesbigabion ol
the field of possibles of the visuzsl world per-
mits clearing the brain of the painter of mental
"peady-mades" of culture and allsws the artist to
produce combinations of forms never seen belore
aither in nabure or in museums -- images one would
never imagine, that is to say, unimaginable images,
an art of the SPACE ERA.
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ABOVE: From the "136 Trapeziums SJepies® by Vera
Moinsr, variation 75.137/12.18.38. MEDIUM: Tnk

af pAnEr.

Eic

BELOW: A secopd varistion from the "I96 Trapes

Seriss" from the ARV OF THE SPACE FRA EXHIRITION,
HEDIUM: Ink on paper,

Ll R e e R

s

AROVE: "Hypertransformations® by Vera Molnar.
System: IBM 380, CRT Screen 2250, Benscn FPlotter.
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VARTED ATTITUDES HELD TOWARD COMPUTER ART

by Paul Shao and Ken Dunker
Department of Architecture
Towa State University
Ames, Towa 50011

We have observed a variety of attitudes or
approaches toward computer art. These attitudes
are conflicting. They are not always rakional.

1. Any art form associated with the
computer is junk.

2. The computer is such a supernatural
medium that it becomes the scle meszage
of computer art.

3. Computer art, due to its normally ab-
stract nature, iz a relatively low form
of art and iz relatively unappealing.

4, The computer is an information proces-
sing tool which can assist the artist.

Basically we hold the fourth view. We zee
the computer as a powerful tool which can asalst
the artist or designer in conceiving, wisuallzing
and solving an esthetic problem by providing a
richer array of alternatives for optimization.

Due to hardware and software conztraints, our
work so far has been confined generally to linsar
projectiona of a modular nature, The drawing dis-
played here is from a series in which we aim to
astudy tonalities or values, visual vibration, am-
biguous figure-ground relaticnships, permutation
of total configuration through juxtaposition of
modular parts at regularly varied intervals --
and the impact of directional and densified chanze
in the perception of pictorial protrusion and re-
cession. In ZUP TZE 30, we have taken a series
of five crosses, nested them eccentrically and
placed the total cross-shaped moduls in a six by
six array, with 180° rotations between modules
in rows and 90° rotations between modules in co-
lumns.

In generating ZUP TZE 20, we have utilized
PICS, a FORTHAN program which we have developed
for perspective drawing on flat, cylindrical and
spherical-projected-to-flat picture aurfaces.
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ABQVE: "ZUP TZE 30" by Paul Shao and Ken Dunker. MEDIUM: Ink on paper.
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ABOVE: "Strange Bird" by Duane Palyka, from the
ART QF THE SPACE ERA EXHIBITION. MEDIUM: Computer,
Frame buffer, £ilm,

QUTER SPACE —-- INNER SPACE

by Duane Palyka
Computer Graphics Laboratory
New York Institute of Technology
Wheatley Road
P. 0. Box 170
¢ld Westbury, Long Island, New York 11568

Art of the space era evokes thoughts of outer
space, inner space =- 2D and 3D apaces Art has al-
ways dealt with now expands further into mathe-
matical space, logical space, computer space.

In Computer Art we can render space curves and
spline surfaces -- with pictures mapped upon the
surfaces we have pictures within pictures, all ge-
nerated logically.

"Strange Bird"™ is an example of photographing
a painting produced totally within the computer
memory -- a literal map of that memory onto photo-
graphic film. The painting was produced by view-
ing the computer memory with a color TV monitor
and "painting" into it with logical brushes. The
brush simulates painting technigues which go beyond
what Art has known. Although not shown here, the
artist can even place a picture on the brush and
have it make copies of itaelf each time the brush
iz touched to the digital "ecanvas".

An added enjoyment of computer art is thinking
about visual images in mathematical terms -- combin-
ing visual esthetics with logical esthetics, utili-
zing different areas of the brain to coordinate a
complete piece of art.

We move from fragmentation of specialization
to completeness again.

COMPUTER GRAPHICS and ART for May, 1978

ABOVE: Dpetail of a "Self Portraic™ by D, Palyxa,
revealing the Pointillistic technigue of the
medium. BELOW: Detail of a graphic from the
“Bubble Series".
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COMBUTER ART - THE EMERYONIC STAGES OF A NEW ART

by Bdvard Zajec and Matjaz Hmeljak
via Degli Alpini 101
Opicina, Triestes, Italy

The most promising aspect underlying compuler art is
the possibility for the visualization of thought and Lhe
inclusion of action {i.e., the temporal dimension) in the
visual fine arts, The far-reaching consequences that
these new possibilities will have on the mode of expres-
sion are not to be seen in the art objects (computer
graphics) themselves -- but rather in the process by
which they were made. The accent will no longer be on
form and contemplation, but rather on formation and in-
teraction of man and the machine.

At present, such modes of expression are still in
the embryonic stages, but they have already begen out-
lined clearly enoush to permit a vision of a new form
of art which could be termed "wisual thinking".

This form of art will emphasize those structural
and constructive implications underlying a work or pro-
cess which are nol necessarily stipulated in its for-
mal aspects {or in an art object), and which can only
be communicated in & direct interackive exchange.

BELGW: "S.M.F. 71889" by Edvard Zajec and
Matjiaz Hmeljak., MEDIUM: Plotted drawing,
Computer Center, University of Trieste, (See
the November, 1977 issue of COMPUTER GRAPHICE
AND ART, pages 20-25 for "Scherzo for Matrix
and Figures" by Eajec and Hmeljak.
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COMPUTER GRAPHICS and ART is a new international
quarterly of interdisciplinary graphics for graphics people and
computer artists, This new periodical is aimed at students,
teachers, people from undergraduate and praduate 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.

TS RENEWAL TIME
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THE STATE OF THE ART OF COMPUTER GRAPHICS
AND ART

COMPUTER GRAPMICS and ART is a new interna-
tional gquarterly of interdisciplinary graphics
for professional graphics people and computer
artists. COMPUTER GRAPHICS and ART is now In
Volume 3 of publication.

This periodical is aimed at students, teachers,
people from undergraduate and graduate insti-
tutions, researchers -- and individuals work-
ing in graphics, Its topical coverage iIs
broad, embracing a variety of fields., It is
useful, informative, and current.

CONTRIBUTING EDITORS TO (G&A

Alfred Bork, Univ. of California, Irvine

Charles Csuri, Ohio State Univ,, Cleveland

fierbert W. Franke, Munich, Germany

Arthur W. Luehrmann, Dartmouth College,
Hanover, New Hampshire

Abraham Moles, Univ. of Strasbourg, France

Nicholas Negroponte, Mass. Inst., of Tech-
nelogy, Cambridge, Mass.

Jackie Potts, Soclal Security Adm., Balti-
more, Maryland

Eric Teicholz, Harvard University, Cambridge,
Mass.

ADVISORY BOARD MEMBERS

Edmund C., Berkeley, Editor and Publisher,
Newtonville, Mass.

Charles Glassmire, Robert Morris College,
Coraopolis, Pa.

Kenneth Knowlton, Bell Labs, Murray Hill, NJ

Frank Malina, Editor, Leonardo, Paris, France

Frieder Nake, Univ. of Bremen, Germany

Joseph Raben, Editor, Computers & the Humani-
ties, Queens College, Flushing, NY

Richard Speer, Evergreen State College,
Olympia, Washington

COMPUTER GRAPHICS and ART is edited by Pro-
fessor Grace C. Hertlein, California State
University, Chico. Her work in pioneering
computer graphics and art courses has received
national and international recognition. She
15 a writer, bibliegrapher, artist, and educa-
tional inpovator, and her work is featured in
many national and international conferences.

COMPUTER GRAPHICS and ART is a magazine that
encourages participation from its readers——

in the form of articles, papers, illustra-
tions. We cordially invite your participation.
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Send wyour manuscripts,

papers, art, and ideas to:

Editor, COMPUTER GRAPHICS and ART
Berkeley Enterprises, Inc. — Chica Branch
555 Vallombrosa — Mo. 35

Chico, California 95926

TO: COMPUTER GRAPHICS AND ART
Businesas Office
Berkeley Enterprises, Inc.
Bl5 Washington St.
Mewtonville, MA 02160

( ) Please enter my PERSONAL (U.3, & Canada)
subscription for $10 per year,

[ ) Please enter my FOREIGN PERSONAL subscrip-
tion for $13 per year.

| ) Please enter my LIBRARY/DEPARTMENTAL sub=
scription for %15 per year.

[ ) Enclosed is my PERSONAL CHECK amd/or
PURCHASE ORDER.

( ) Enclosed is $2.50 for a SAMFLE COPY of
CG&A, appllcable toward a subscription,

...... Fassassssnananan

FULL REFUND IN 30 DAYS IF NOT SATISFACTORY.

L T T L R T

Name
Title

Organization

Address

HERE IS YOUR OFPORTUNITY FOR FEEDBACK TO US:

{ ) I hope to submit material for publication
on the fellowing topics

{ ) I am interested in reading materials by
the follewing authorsa

( ) I am interested in coverage of the fol-
lowing subjects

{ ) Additional commenta {attach ancother paper
if needed)

SPECIAL RATES POR VOLUME 3

Special rates apply to students and
to members of computer graphics and
art societies. Please attach evidence
of membership with application.

PERSONAL, SPECIAL: 58 per year, USA
& CANADA, FOREIGN SPECIAL: 511 per
year. (See page 2 for details.)
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