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1| GF.E (16.4)
kompjuterski generirani objekt, detalj |
computer generated object, detail, 1969/1970

2 | Vladimir Bonati¢ u interakciji s objektom GF.E
(16.4), Galerija SC, Zagreb | Vladimir Bonati¢
in interaction with the object GF.E (16.4), SC
Gallery, Zagreb

Vladimir Bonaci¢ - rani radovi,
Zagreb 1968-1971

| Darko Fritz

Darko Fritz je umjetnik novih medija, Zivi i radi u Amsterdamu, Zagrebu i Koréuli.

Vladimir Bonaci¢ radio je u Istrazivackom institutu Ruder BoSkovi¢ u
Zagrebu od 1964., gdje je od 1969. do 1973. bio je voditelj Laboratorija
za kibernetiku. Doktorirao je 1967. na polju prepoznavanja uzoraka i
struktura skrivenih podataka. Njegova umjetni¢ka karijera otpocela je
1968. u okviru medunarodnog pokreta Nove tendencije u Galeriji suvre-
mene umjetnosti u Zagrebu, koja se zalagala za njegovo uklju¢enje u
pokret.! Od 1961. pokret je zastupao razne aspekte lumino-kineticke i
neokonstruktivisticke umjetnosti.? Tezu brazilskog umjetnika Waldemara
Cordeira, da je kompjutorska umjetnost zamijenila konstruktivisti¢ku?,
dokazuje upravo Bonacicev rad. Gledajuéi unatrag na krizu
neokonstruktivisti¢ke umjetnosti s kojom su se Nove tendencije suocile
1965., jedan od kustosa pokreta, Radoslav Putar, napisao je 1970.: ...
mnogi slijedbenici Novih tendencija poku$ali su svojemu radu dati svoj-
stva stroja, ili su temeljili svoje postupke na uporabi mehanickih ili
elektri¢nih naprava; svi su sanjali o strojevima - a sada su oni stigli, i to
iz pomalo neocekivanog smjera, u pratnji ljudi koji nisu slikari ni kipari“.#
Bonaci¢ je od pocetka bio kriti¢an prema uporabi kompjutora u umjet-
nosti u svrhu simulacije stvarnosti. Takoder je kritizirao pokus Michaela
Nolla u kojemu je usporedivana reprodukcija Mondrianovog crteza sa
kompjuterskom simulacijom istog. Kazao je: ,Kompjuter ne smije osta-
ti sredstvo za simulaciju postojec¢eg u novoj formi. Kompjuterom ne tre-
ba slikati kao $to je to ¢inio Mondrian ili komponirati kao Beethoven.
Kompjuter nam daje novi sadrzaj, otkriva nam novi svijet. U tom novom
svijetu nakon niza godina ponovo ¢e se susresti znanstvenici i umjetnici
dijeleéi Zelju za spoznajom”“.® Suprotno Bonaci¢evim htijenjima iz 1969.,
kompjutorska umjetnost slijedila je drugi put.

Kompjutorska grafika istrazivala je mogué¢nosti kompjutorski gene-
rirane figurativne vizualizacije i — animacijom i specijalnim efektima za
mainstream filmsku industriju — u§la u domenu komercijalnog i vojni sek-
tor, usavr3avajuci tehnike virtualne stvarnosti koja oponasa ,stvarni
Zivot". Takav razvoj dogadaja doveo je sredinom sedamdesetih do skoro
potpunog isklju¢enja kompjutorske umjetnosti sa suvremene umjetnic¢ke
scene.® No Bonaci¢ je bio jedan od umjetnika koji su pronasli nacin kako
da kompjutore i kibernetiku rabe u humanisti¢ke svrhe.” Pro$lo je 2o0-tak
godina prije no $to je umjetnost utemeljena u kompjutrskoj tehnici po-
novno pronasla mjesto na suvremenoj umjetni¢koj sceni, u sklopu nove
geo-politicke situacije i kulturne klime.

Vladimir Bona¢i¢ zapoceo je svoju umjetni¢ku karijeru 1968. suradujuci
s Ivanom Piceljem. Ta suradnja rezultirala je elektronskim objektom

T4, prikazanim 1969. Naziv 74 odnosio se na niz dogadanja Tendencije

4. Gornji dio prednje plo¢e nacinjen od Zaruljica stati¢an je i pokazuje
znakove ,t4t4t". Ostatak ploce pali se po programu pseudo-slu¢ajnog
odabira.® Tijekom Tendencija 4 Bonaci¢ nije prikazao samo 74, nego
ukupno 17 radova’, za koje je dobio jednu od nagrada za ,kompjutor-
sko i vizualno istraZivanje“° Ziriju se svidio ,sklad izmedu matemati&kih
posljedica programiranja i vizualizacije procesa koji je iz programi-
ranja proizasao. Posebno pohvaljujemo Bonac¢i¢ev novi pristup koji
uklju¢uje rjeSavanje problema uzimanjem slike, a ne broja kao para-
metra, time otvaraju¢i moguénost rjeSavanja mnogo slozenijih proble-
ma“." Bonaci¢eva stalna inspiracija bilo je ,Galoisovo polje”, nazvano
po matemati¢aru Evaristeu Galoisu. 1974. napisao je slijedec¢e: ,Jedan

stracija razli¢itih vizualnih pojavnosti uzoraka koji proizlaze iz poli-
noma, a koje matematicari pri prou¢avanju Galoisova polja ranije nisu
zabiljezili".2

Bonaci¢ je za sve svoje ,dinami¢ke objekte” rabio hardware izraden
posebno za tu priliku. Oni su bili utjelovljene postavke koju je ka-

snije razradio u svojoj kritici utjecaja koji je na kompjuterski generira-
nu umjetnost izvr$ila izlozbena oprema dostupna na trzitu.”® Dinamicki

Objekt G.F.E 32-5 (1969./70.)" stvara uzastopne simetri¢ne uzorke. Ekran

Vladimir Bonaci¢ - Early Works, +
Zagreb 1968-1971

Darko Fritz is new media artist, he lives and works in Amsterdam, Zagreb and Kor¢ula.

Vladimir Bonaci¢ worked in the Croatian National Research Institute Ruder Boskovic
in Zagreb from 1964 onwards. There he headed the Laboratory of Cybernetics from
1969 10 1973. He earned his PhD in 1967, in the field of pattern recognition and hid-
den data structures. In 1968, he began his artistic career under the auspices of the
international movement New Tendencies (NT), at the Gallery for Contemporary Art of
Zagreb, which had pushed for his inclusion.! From 1961 on, the movement had been
presenting different aspects of lumino-kinetic and neo-constructivist art.? The state-
ment of the Brazilian artist Waldemar Cordeiro that computer art had replaced con-
structivist art® found its proof in Bonaci¢'s work. Looking back at the crisis of neo-
constructivist art that NT faced in 1965, one of the curators, Radoslav Putar, wrote
in 1970: “Many followers of the NT tried to give their work the habits of the ma-
chine or else they based their procedures on the use of mechanical or electric de-
vices; they all dreamt of the machines - and now the machines have arrived. And
they have arrived from a direction which was somewhat unexpected, accompanied
by people who were neither painters nor sculptors.™ From the start Bonaci¢ had a
critical view on the use of the computer in art for the simulation of reality. He also
criticized Michael Noll's experiment with a Mondrian-like drawing that he had gener-
ated by computer simulation. He said: “The computer must not remain simply a tool
for simulation of the existing in a new form. It should not be used to paint in the way
Mondrian did or to compose music as Beethoven did. The computer gives us a new
substance; it uncovers a new world before our eyes. In that world, after such a long
time, scientists and artists will meet again on common ground, stimulated by their
common desire for knowledge.”

Contradicting Bonaci¢'s wishes from 1969, computer art pursued a different
way. Computer graphics explored the possibilities of computer-generated figura-
tive visuals and entered - with animation and special effects for the mainstream
film industry - the commercial world as well as the military sector, advancing the
virtual-reality techniques that mimic “real life”. This development led to compu-
ter art's exclusion from the contemporary art scene around the mid 1970's.° Yet
Bonaci¢ was one of the artists who found a way to use computers and cybernet-
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se sastoji od 1024 piksela bijelog svjetla. Generator polja je dio posebno
ustrojenog kompjutora koji se nalazi unutar objekta. Ta je jedinica neo-
visna i stvara Galoisova polja. Mehanizam koji upravlja ritmom pojavlji-
vanja vizualnih uzoraka podesiv je, tako da ga promatra¢ moze postavi-
ti na vrijednosti izmedu 0.1 i 5 sekundi. Na frekvenciji ponavljanja od 2
sekunde, isti uzorak ¢e se ponoviti za otprilike 274 godine. Na straznjoj
strani objekta promatrac nalazi ,ru¢no upravljanje pokretanja, zau-
stavljanja te kontrole odabira i i8¢itavanja bilo kojeg uzorka. Binarnim
biljeZzenjem, 32 svjetlosna indikatora i 32 gumba omogucavaju da se bilo
koji uzorak iz slijeda i8¢ita ili namjesti“.® 1z na8e suvremene vizure, u
tom radu vidimo pionirsku uporabu interaktivnosti kod kompjutorski ge-
neriranih umjetni¢kih djela. Od 1969. do 1971. Bonaci¢ je razvio visi stu-
panj interaktivnosti u djelu Gr.e (16,4).'° Polje interakcije $iri se od samo-
ga objekta, kao u slucaju objekta G.F.E 32-s." Dinamicki objekt GF.E (16,4)
veli¢ine je 178 x 178 x 40 cm i teZi pola tone. Prednja plo¢a ima reljefnu
strukturu, nacinjenu od 1024 polja u 16 boja. Tri generatora Galoisovih
polja rasvjetljavaju tako sacinjen trodimenzionalni ‘monitor’ stvarajuci
razli¢ite uzorke. Ti generatori u interakciji su s drugim generatorima i
kontroliraju zvuk koji dolazi iz ¢etiri zvucnika. Gledatelj na sliku i zvuk
moze utjecati manualno, ili daljinskim upravlja¢em. Zvukom se moze
manipulirati ispuStanjem pojedinih tonova. Brzina vizualnog takoder

se moZe podeSavati, beskona¢nim ponavljanjem odabranih odsjec¢aka.
Promatra& ne moZe mijenjati logiku sustava. Citava ,kompozicija“ ovog
audio-vizualnog spektakla, koja se sastoji od 1 048 576 razli¢itih vizual-
nih uzoraka i 64 oscilatora zvuka, moZze trajati od 6 sekundi do ¢ak 24

dana.’®

Vladimir Bonaci¢ provodio je i interaktivna istrazivanja na dru$tvenoj ra-
zini, postavljaju¢i radove zasnovane na kompjutorima u javnim prostori-
ma. Instalacija u javnom prostoru velikog mjerila D/iN. PR18 postavljena je
1969. na procelje robne kué¢e Na-Ma na Kvaternikovom trgu u Zagrebu. U
to doba taj trg je bio slabo osvjetljen tako da je instalacija djelovala i kao
dodatna javna rasvjeta gradskoga trga."” Druge javne instalacije postav-

ljene su 1971. na Na-Mi u llici, u samom centru Zagreba i u Beogradu na

procelju Muzeja savremene umetnosti.?°

Bonacic¢ je kritizirao koriStenje principa slu¢aja u kompjutorskoj umjet-
nosti, smatrajuéi ljude jednostavno boljima u ,stvaranju ‘estetskog pro-
grama’ koji odgovara ljudskim bi¢ima"“. Aludirajuéi na tvrdnju Abrahama
Molesa da redundancija stvara strukturu na ustrb originalnosti, Bonaci¢
piSe: ,Promatrajuci kvalitativni odnos kao estetsku mjeru, dolazimo do
zaklju¢ka da maksimalna originalnost (odnosno, nered koji je nastao
nasumic¢nim izborom simbola) dovodi do neizmjernih estetskih vrijed-
nosti. Pretpostavimo da smo nekako drugacije dos$li do programa koji u
rezultatu daje estetski objekt. Upotrebom generatora slu¢aja postojec¢u
informaciju rasporedit ¢emo nasumce. U dosljednoj upotrebi generatora
slucaja, bez obzira na rezultat programa govorimo o ,maksimalnoj origi-
nalnosti“. Upotreba generatora slu¢aja dovodi do random i neponovljivog
prikaza stanja, koje nema vrijednosti za ¢ovjeka. Tako nastala informa-
cija moZe evocirati razli¢ite asocijacije kod promatra¢a. Medutim, kom-
pjuter koridten na taj na&in daleko zaostaje za ljudskim bi¢ima. Cak i kad
bi izraZajne mogucnosti kompjutera (,realizator”, odnosno periferne je-
dinice) bile jednake ¢ovjekovim, suStina Pollockova svijeta i stvaranja
ne bi bila nadma8ena bez obzira na sutradnju kompleksnost kompjute-
ra i perifernih jedinica. To dakako ne znaci da ¢ovjek (majmun ili neka
druga Zivotinja) uz pomo¢ kompjutera ne moze stvoriti estetski relevan-
tan objekt ako djeluje svjesno ili nesvjesno, povodedi se za zakonitosti-
ma slucaja“.?

Ta je kritika potakla nastanak objekta Random 63, 19649. godine, kada
su uporabljena 63 neovisna prava generatora slu¢ajnosti, zasnova-
na na funkcioniranju elektronskih Zarulja. To je jedino djelo Vladimira
Bonacic¢a koje se sluzi istinskom slu¢ajno$¢u i moze nas odvesti do
Cistog estetskog uZitka. Svi drugi Bonacdiéevi ,dinami&ki objekti“ za-
snovani su na pseudo-slu¢ajnosti, $to u nacelu omoguéava opservaciju
matematickih zakonitosti.

Bonaci¢ je bio skepti¢an u pogledu moguénosti primjene teorije infor-
macija na estetiku, budu¢i da je ona tako malo povezana sa semantikom,
no vizualnim fenomenima je pristupao na matematicki i sustavan nacin.??
,Poznanstvljivanje umjetnosti“, koje je teoreti¢ar Matko Mestrovi¢ razra-
dio u okviru Novih tendencija?®, naslo je svoj odraz u Bonacdi¢evom ra-
dnom postupku kao ,estetizaciji znanosti“. Cini se da Bona¢icev rad
prevodi u stvarnost Me$trovi¢evu ideju iz 1963. - da “umjetnost mora

prodrijeti u izvan-poetsko i van-ljudsko, kako bi obogatila ovjeka“.?*

ic art for humanistic purposes’. It took about 20 years before computer-based art
found its place again in the contemporary art scene, within a new geo-political sit-
uation and cultural climate.

Vladimir Bonaci¢ began his artistic career through collaboration with the artist lvan
Picelj in 1968. It resulted in the electronic object 74, which was presented in 1969.
The title 74 referred to the Tendencies 4 event series. The upper part of the front
panel made of small lamps is static and displays the signs “t4t4t". The rest of the
panel lights up following a pseudo-random program.® During Tendencies 4 Bonaci¢
was not only showing the 74 but a total of 17 works” and was awarded one of the
prizes for "computer and visual research”” The jury appreciated “the harmony be-
tween the mathematical consequences within the programming and the visualisa-
tion of the process resulting from the programming. We especially praise Bonacic¢'s
new approach entailing the solution of problems by including a picture and not a
number as a parameter, thereby rendering possible a solution of much more compli-
cated problems."" The “Galois field,” named after the mathematician Evariste Galois,
was an overall inspiration to Bonaci¢. In 1974 he wrote, “One of the most interesting
aspects of this work [in Galois fields] is the demonstration of the different visual ap-
pearance of the patterns resulting from the polynomials that had not been noted be-
fore by mathematicians who have studied Galois fields."

Bonaci¢ used custom-made hardware for all his “dynamic objects”. They were
embodied statements of what he later elaborated on in his critique of the influence
on the computer-based arts of commercially available display equipment.” The dy-
namic Object G.F.E 32-s (1969 - 1970)" creates sequences of symmetric patterns.
The screen consists of 1,024 white light pixels. The field generator is part of a spe-
cial-purpose computer located inside the object. The unit is self-contained and
performs the generation of the Galois fields. The clock that controls the rhythm of
the appearance of the visual patterns is variable and can be adjusted by the ob-
server between 0.1 seconds and 5 seconds. At a frequency range of 2 seconds,
the same pattern will repeat in approximately 274 years. On the rear side of the
object the observer finds “manual controls - start, stop and control for the select-
ing or read-out of any patterns. With binary notation, 32 light indicators and 32
push buttons enable any pattern from the sequence to be read or set.” From our
contemporary perspective we see in this work an example of pioneering use of in-
teractivity in computer-based artworks. From 1969 to 1971 Bonaci¢ developed a
higher level of interactivity in the work Gr.£ (16,4).° The interaction field extends
from the sole object, as was the case with the object Gr.e 32-5". The dynamic ob-
ject GFE (16,4) is 178 x 178 x 20 cm in size and half a ton in weight. The front pan-
el shows a relief structure made of 1,024 light fields in 16 colors. Three Galois field
generators are in operation to light the grid in different patterns. Those generators
interact with other generators controlling the sound played out through four loud-
speakers. The viewer can influence both sound and image, either manually or by
remote control. Sound can be manipulated by excluding some tones. The speed of
the visual can be adjusted as well, by looping the selected sequences. The observ-
er cannot change the logic. The entire “composition” of this audio-visual spectacle,
which consists of 1,048,576 different visual patterns and 64 sound oscillators, can
be played within 6 seconds, or with a duration of 24 days'®.

Vladimir Bonaci¢ explored interactivity on a social level, too, installing computer-
based works in public spaces. In 1969, a large-scale public installation, omw. PR18,
was set up on the facade of the NAMA department store on Kvaternik Square in
Zagreb. At that time, the square was rather dark with little lighting, so that the in-
stallation acted also as additional illumination”. Other public installations were set
up in 1971 on the NAMA store in llica Street, in the very centre of Zagreb and in
Belgrade on the facade of the Museum of Contemporary Art?°,

Bonaci¢ criticized the use of randomness in computer-based art, as he consid-
ered humans to be simply better in “making an ‘aesthetic program’ relevant for hu-
man beings”. Referring to the dictum of Abraham Moles that redundancy makes
structures at the expense of originality, Bonaci¢ wrote: “Observing the qualitative
relation for the aesthetic measure, we come to conclude that the maximal origi-
nality (namely, disorder created by random selection of symbols) brings immense
aesthetic values. Let us suppose that we have created the program in some oth-
er way, but it is still a program that will result in an aesthetic object. Using the ran-
dom generator, we shall carry on with random distribution of the existent informa-
tion. As long as we are consistent in the use of the random generator, we speak of
‘maximal originality, no matter what the results of the program might be. The ran-
dom generator creates an accidental and unique presentation, which has neither
value nor importance for human beings. Such information can evoke various as-
sociations in the observer. But a computer used in such a way lags far behind the
human being. Even if the expressive potentialities of the computer were equal to
those of a human being, the essence of Pollock’'s world and creation would not be
surpassed, regardless of the complexity of future computers or peripheral units.
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Pismo Borisa Kelemena Jasiji Reichardt
od 22.09.1968.; arhiv Muzeja suvremene
umjetnosti, Zagreb.

O pokretu Nove tendencije vidi: Jerko
Denegri, Umjetnost konstruktivnog pristupa,
Horetzky, Zagreb, 2000. O Bonaci¢u pise
na str. 490-497.

,Konstruktivizam pripada proslosti, njegov
sadrZaj koji odgovara paleokibernetskom
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dobu je kompjutorska umjetnost”, Walde-
mar Cordeiro Analogical and/or Digital Art,
Symposium t-5, The rational and irrational in
visual research today, Match of Ideas (Ana-
logna i/ili digitalna umjetnost, simpozij
t-5, Racionalno i iracionalno u danasnjim
vizualnim istrazivanjima), 2. lipnja 1973.,
arhiv Muzeja suvremene umjetnosti.

4 Radoslav Putar, bez naslova, Tendencije

71
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That, of course, does not mean that a man (or a monkey or other animal), aided by
a computer, could not create an aesthetically relevant object if they consciously or
unconsciously act obeying the lew of accident.”!

This critique inspired the creation of the object Random 63 in 1969, making use
of 63 independent true random generators based on the performances of electron-
ic bulbs. This is the only piece by Vladimir Bonaci¢ that makes use of true random-
ness and can lead us to a mere aesthetic enjoyment. All other “dynamic objects” by
Bonaci¢ utilize pseudo-randomness, which in principle allows observation of math-

ematical laws.

Bonacic¢ was skeptical about the applicability of information theory to aesthetics,
since it takes so little account of semantics. But he approached visual phenome-

na in a mathematical and systematic way.** The “scientification of art”, theoretical-

ly elaborated on by Matko Mestrovi¢ within the frame of NT2, finds its mirror im-
age in Bonaci¢'s working process as the “aesthetization of science”. It seems that
Bonati¢'s work fulfills Mestrovic's idea from 1963, that “in order to enrich that which
is human, art must start to penetrate the extra-poetic and the extra-human”.?

t4

Ivan Picelj i Vladimir Bonaci¢, kompjuter-
ski generirani objekt | computer generated
object, 1969

GF.E.32-S

DIN.PR 100
kompjuterski generirani objekt, detalj |
computer generated object, detail, 1969
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Letter by Boris Kelemen to Jasia Reichardt,
September 22, 1968, archives of the Mu-
seum of Contemporary Art, Zagreb.

On New Tendency movement see Jerko
Denegri, Umjetnost konstruktivnog pristupa,
Horetzky, Zagreb, 2000. For Information on
Bonacic see p. 490 - 497. English edition
Constructive approach art: Exat 51 and new
tendencies, Horetzky, Zagreb, 2004.

3 “The constructive art belongs to the past, its
contents corresponding to the Paleocibernetic
Period being those of the Computer Art.” Wal-
demar Cordeiro, “Analogical and/or Digital
Art, symposium t - 5, The rational and irratio-
nal in visual research today, Match of ideas,
June 2, 1973", archives of the Museum of
Contemporary Art.

4 Radoslav Putar, no title, tendencies 4, 1968

4,1968./69., izloZbeni katalog, Galerija
suvremene umjetnosti, Zagreb, 1970.
Vladimir Bonaci¢, ,Moguénosti kompjuterau
vizualnim istraZivanjima“, referat na savje-

@

tovanju ,Kompjuteri i vizualna istrazivanja“
3.1 4. kolovoza 1968., Zagreb; objavljeno u
Bit International br. 3, Galerija suvremene
umjetnosti, Zagreb, 1971., str. 45-58.

Drugi je razlog bio negativan utjecaj
¢injenice da je vojno-akademsko-kor-
poracijska sprega znanosti i tehnologije
uporabljena u vijetnamskom ratu. Opisuje

o

ju Richard Barbrook: ,Teorija moderniza-
cije, ponikla na MIT-u, dokazala bi svoju
(ameri¢ku) nadmo¢ nad maoisti¢kom
seljackom revolucijom.(...) Budu¢i je
informati¢ko drustvo bilo slijede¢i stupanj
razvoja ljudskog drustva, spajanje medija,
telekomunikacija i racunala moralo je

moc¢i stvoriti tehnolo$ko rjeSenje za anti-
imperijalisti¢ki nacionalizam u Vijetnamu.
Tijekom kasnih 60-ih i ranih 70-ih americka
je vojska ulozila velike napore da izgradi
elektronsku barijeru koja bi prekinula pu-
teve za snabdjevanje izmedu oslobodenog
sjevera i okupiranog juga. Unutar nekoliko
minuta nakon $to bi ADsID senzori otkrili
neprijateljske snage, IBM-ov sustav od 360
sredi$njih jedinica izra¢unao bi njihov
poloZaj i poslao bombardere B-52 da ih
uniéte”. Vidi Richard Barbrook, Imaginary
Futures (Zami$ljene buduénosti), u: www.
imaginaryfutures.net 2005., str. 177 i 182.
U oZujku 1969. Gustav Metzger je napisao:
,Valovi protesta u SAD protiv proizvodaca
ratnog materijala trebali bi navesti sin-
dikate da odbiju suradnju s tvrtkama koje
proizvode napalm i bombe namijenjene
Vijetnamu®, te nastavlja, ,Cetrdeset i pet
profesora na MIT-u objavilo je jednodnevni
.prestanak istrazivanja“ na dan 4. oZujka,
kao prosvjed protiv vladine zloporabe
znanosti i tehnologije”. Vidi: G. Metzger,
Automata in History, u: Studio International,
London, 1969., str. 107-109.

Sredinom sedamdesetih, vodec¢i promotori
kompjutorske umjetnosti, poput Gustava
Metzgera i Jacka Burnhama, okrenuli su
joj leda. | zagrebacki pokret se povukao:
Tendencije 6 su otpocele skupom 1978.,
no planirana izlozba nikada nije odrzana.
Budu¢i se zanimanje okrenulo konceptual-
noj i neobjektnoj umjetnosti, odrzana je
drugadija izlozba.

1972. Bonaci¢ je utemeljio Umjetnicki i
znanstveni program na Umjetni¢koj i dizaj-
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nerskoj akademiji Bezalel u Jeruzalemu,
gdje je njegova skupina napravila nekoliko
projekata kao prvu uspjednu digitalizaciju
arapskog pisma (vidi: Impact of Science on
Society - Utjecaj znanosti na drustvo, sv.
25, br. 1, sije¢anj-ozujak 1975., str. 90-94).
1977. organizirao je davanje kolektivne
ostavke medunarodnog odbora Programa
umjetnosti i znanosti, kao oblik javnog
protesta. Takvo je aktivisti¢cko djelovanje
nastavio s bcd - cybernetic art team-om u
obliku 35 tiskanih plakata (1977.-1979.) na
kojima su bile slike 385 razorenih palestin-
skih sela.

®

Osim samog karakteristi¢nog objekta, jedna
stati¢na slika koju je stvorio kompjuterski
program uporabljena je za Piceljev plakat
izlozbe T4.

° Bonati¢ je izlozio reljefne skulpture R.
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GF1o00 - 13., fotografije PLNOO74 - 2, IR.
PLNS. 0044. 7714. 7554 — 3, RS. PLMS. 0374.
0124. 0064 - 4; PLN - 5, PLN — 6, PLN — 7, PLN
-8, PLN - 9 i PLN0O434 - 10; slajdove u boji
GFO00O - 11 GF1110 - 12, kao i dinamicke
objekte GF100 - 14| PR 18 - 15. Svi izloSci
programirani su na kompjutorima pPpbp - 8 i
SDS - 930.

Zajedno s Marcom Adrianom i skupinom
Campos 68. Clanovi ocjenjivatkog suda
bili suUmberto Eco, Karl Gerstner, Vera
Horvat-Pintari¢, Boris Kelemen i Martin

Krampen.

,Kompjuteri i vizualna istrazivanja“, odluka
ocjenjivackog suda, izloZbeni katalog
Tendencije 4, 1968./69., Galerija suvremene
umjetnosti, Zagreb, 1970.

Vladimir Bonacic¢, Kinetic Art: Application of
abstract algebra to objects with computer-
controlled flashing lights and sound combi-
nations (Primjena apstraktne matematike
na objekte s bljeskalicama i kombinacijama
zvukova upravljanim kompjutorima), u:
Leonardo, sv. 7, Oxford/New York: Perga-
mon Press 1974., str. 193 i dalje.

isti izvor

Svi ,dinamicki objekti“, naginjeni u Zagrebu
izmedu 1969. i 1971., koji rabe pseudo-
sluc¢ajni racun Galoisovog polja (oznaceni
s ,GF" u nazivu) stvoreni su uporabom
kompjutora sps-930 koji je programirao
Miro Cimerman. 1971. osnovan je ,bcd-cy-
bernetic art team”, a tvorili su ga Bonaci¢,
Cimerman i arhitektica Dunja Donassy.
Radili su zajedno do Bonaci¢eve smrti
1999-

isti izvor kao (12)

Ova je kompjutorska skulpturaprvoizlozena
na Pariskom bijenalu 1971., a kasnije u UNE-
sco-u u Parizu, povodom 25-godi$njice te
organizacije.

U ¢lanku navedenom pod (12) Bonaci¢
razraduje te razli¢ite vrste interakcije

s prakti¢ne i teorijske toc¢ke gledi$ta, a
bavi se i uporabom moZzdanih valova u
umjetni¢kom radu.

Isti izvor i Harbert W. Franke i Gottfried J&-
ger, Apparative Kunst, Kéln: M. DuMont, 1973.,
str. 214-217; 1BM, Computerkunst, 1BM France
1975. (njemacko izdanje 1978.), str. 54.
Zelimir Koé&evi¢, ,Svjetlost nove urbane
kulture®, u: Telegram, br. 479 od 4. srpnja
1969., str. 17. Clanak takoder donosi i
pozitivno vrednovanje ,poruke” ovog
javnog svjetlosnog sustava uporabljenog

u estetske, ali ne i komercijalne svrhe

(kao svjetle¢ih reklama), kao i njegovog
unapredivanja demokratizacije umjetnosti
u kontekstu pokreta Nove tendencije.

4. trijenale jugoslovenske umetnosti, Beo-
grad 1970.

Vladimir Bonaci¢, ,Umjetnost kao funkcija
subjekta, spoznaje i vremena®, izlaganje

na simpoziju ,Kompjuteri i vizualna
istrazivanja“ 5. i 6. svibnja 1969., Zagreb;
objavljeno u ¢asopisu Bit International br.

7, Dijalog sa strojem, Galerija suvremene
umjetnosti, Zagreb, 1971., str. 129 - 142.
Jonathan Benhall, Science and Technology
in Art Today, London: Thames and Hudson,
1972., str. 59-63.

Vidi knjigu Matka MeStrovi¢a, Od
pojedinacnog opéem, Mladost, Zagreb, 1967.
Matko MeStrovi¢, bez naslova, Nove tenden-
cije 2, katalog, 1963.
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- 1969, exhib. cat., Gallery of Contemporary
Art, Zagreb, 1970, n.p.

Vladimir Bonaci¢, “Possibilities for computer
applications in visual research”, paper read
at the colloquium “Computers and visual
research’, August 4-52°, 1968, Zagreb, pu-
blished in: Bit international no. 3, Gallery of
Contemporary Art, Zagreb, 1971, p 45 - 58.
Another reason was the negative impact

of the use of science and technology by

the military-academic-corporate complex

in the Vietnam War. Described by Richard
Barbrook: “MIT modernization theory would
prove its (USA) superiority over the Maoist
peasant revolution. [..] Since the informa-
tion society was the next stage in human
development, the convergence of media,
telecommunications and computing must

be able to provide the technological fix for
anti-imperialist nationalism in Vietnam. Du-
ring the late-1960s and early-1970s, the us
military made strenuous efforts to construct
an electronic barrier blocking the supply
routes between the liberated north and the
occupied south. Within minutes of enemy
forces being detected by its ADSID sensors,
1BM System/360 mainframes calculated their
location and dispatched B-52 bombers to
destroy them.” See Richard Barbrook, /magi-
nary Futures, in: www.imaginaryfutures.net
2005, p. 177 and 182.

Gustav Metzger wrote in March 1969 that
‘The waves of protest in the States against
manufacturers of war materials should lead
E.A.T. to refuse to collaborate with firms
producing napalm and bombs for Vietnam’
and continues ‘Forty-five professors at the
M.1.T. have announced a one-day ‘research
stoppage’ for March 4 in protest against
government misuse of science and techno-
logy.” See G. Metzger, “Automata in History”,
in: Studio International, London, 1969, p. 107
- 109.

In the mid 1970’s main protagonists of
computer art as Gustav Metzger and Jack
Burnham turned their back to it. Also the
Zagreb movement drew back: “Tendencies
6" started with a conference in 1978, but
the planned exhibition never took place. As
the focus had shifted to conceptual and non-
object art, a different exhibition took place.
In 1972 Bonaci¢ founded The Art and Science
Program at the Bezalel Academy of Arts and
Design in Jerusalem where his team made
several projects as first functional digita-
lization of Arabic alphabet (see Impact of
Science on Society, Vol. 25, No. 1, January -
Mach 1975, p. 90- 94). In 1977 he organized
a collective resignation of the international
board of The Art and Science Program as a
form of the public protest. Such activistic
work he continued with bcd - cybernetic art
team in the form of 35 printed posters (1977
-1979) including images of destroyed 385
Palestinian villages.

In addition to this emblematic object, one
static picture delivered form the program
was used in the T4 exhibition poster design
by Picelj.

Bonaci¢ showed the relief sculpture R.
GF100 - 13., photographs PLN0OO74 - 2, IR.
PLNS. 0044. 7714. 7554. 7744 - 3, RS. PLMS.
0374. 0124. 0064 - 4; PLN - 5, PLN - 6, PLN

-7, PLN - 8, PLN - 9 AND PLN0434 - 10; color
slides GFoooo - 17 and GF1110 - 12; and
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dynamic objects GF100- 14 and PR 18 - 15,
all programmed on a PDP-8 and sbs-930
computers.

Together with Marc Adrian and the group
Compos 68. The jury consisted of Umberto
Eco, Karl Gerstner, Vera Horvat-Pintaric,
Boris Kelemen and Martin Krampen.

Computers and Visual Research’, decision
of the Competition Jury”, exhibition cata-
logue tendencies 4, 1968 - 1969, Gallery of
Contemporary Art, Zagreb 1970, n. p.
Vladimir Bonaci¢, Kinetic art: Application of
abstract algebra to objects with computer-con-
trolled flashing lights and sound combinations,
in: Leonardo, Vol. 7, Oxford / New York:
Pergamon Press 1974, pp 193.

' ibid.

All “dynamic objects” made in Zagreb

between 1969 and1971 making use of

pseudo-random algebra of Galois field

(signed “GF” in the title) were created using

the computer sps-g930. Software program-

mer was Miro Cimerman. In 1971 “bcd

- cybernetic art team” is founded, consisting

of Bonaci¢, Cimerman and architect Dunja

Donassy. They will work together until

Bonati¢'s death in 1999.

s Vladimir Bonagi¢, “Kinetic art: Application of

abstract algebra to objects with compu-

ter-controlled flashing lights and sound
combinations”, in: Leonardo, Vol. 7, Oxford /

New York: Pergamon Press 1974, pp 193.

'® This computer sculpture was first exhibited at
the Paris Biennale 1971 and later in UNESCO,
Paris on the occasion of the 252% anniver-
sary of this organization.

S

In the article “Kinetic art: Application of
abstract algebra to objects with compu-
ter-controlled flashing lights and sound”
Bonaci¢ elaborates those different kinds of
interaction from a practical and theoreti-
cal point of view and also considers the

use of the brain waves in artistic practice.
Published in Leonardo, Vol. 7, Oxford / New
York: Pergamon Press 1974, pp 195 and 196.
ibid and Herbert W. Franke and Gottfried J&-
ger, Apparative Kunst, Kéln: M.DuMont 1973,
p. 214 - 217; 1BM, Computerkunst, 1BM France

@

1975 (German edition 1978), p. 54

)

Zelimir Ko3&evi¢, “Svjetlost nove urbane kul-
ture” (“The Light of the New Urban Culture”),
in: Telegram, no. 479, July 4, 1969, p. 17. The
article also brings affirmative evaluation on
the ‘message’ of this public light system
used for an aesthetic but not for commercial
purposes (as light-signs) and its improve-
ment of democratization of art within the
context of the New Tendency movement.

S

4" Triennial of Yugoslavian Art, Belgrade
1970
Vladimir Bona&i¢, “Arts as function of su-

n

bject, cognition, and time”, paper read at the
symposium “Computers and visual resear-
ch’, May 5.-6., 1969, Zagreb, published in Bit
international no. 7, Dialogue with the machine,
Gallery of Contemporary Art, Zagreb 1971,
pp 129 - 142.

Jonathan Benthall, Science and Technology

N

in Art Today, London: Thames and Hudson
1972, p 59 - 63

See the book by Matko Mes$trovi¢ Od
pojedina¢nog opéem, Mladost, Zagreb, 1967
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Matko Mestrovié, no title, 1963, in: tendencies
4, 1968 - 1969, exhib. cat., Gallery of Con-
temporary Art, Zagreb, 1970, n.p.





