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Typewriter graph by Klaus Basset
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COMPUTERS
IN GRAPHIC ARTS

The ability and facility of somebody’s interest in art is in
close relation to the comprehension of symbols and
the capability of learning and recovering, reactions
which can be initiated by an esthetic object. Computer
art can not only be explained as the theory of energy
but also as the phenomenon of information. An auto-
mated art does not gain such satisfying results which
can be derived when using program controlled
machines. Tﬁwe have come to a technical level
where the d pment of computers opens the way
lowards automated ﬁ:aphic arts. A computer is the
ideal instrument for the creation of esthetic structures.
Why there was made so little use of these possibilities
yet is explained in the following points.

L
Rational esthetics, useful to a basic theory, are only
understandable in relation to the scientific progress. In

principal the cybernetic esthetics are not derived from
philosophical principles but seize the human conscious-
ness, ideas, thoughts, and behaviour.
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Up to now the necessary devices for a satisfyiné;
fulfilment in the visual restoration of esthetical demands
were not available. The equipment used for the cre-
ation of automated graphs was merely constructed for
technical use.
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It is rather difficult to place computer art within the
scope of traditional esthetics. It took a long time,
probably several decades, before the automated art
was established and fully accepted. So it can not be
seen as a temporary artistic style just in vogue.

Though the computer can be applied in objective and
momentous creations (interesting effects by mixing or
destroying of data sequences) in the present time

it offers only works according to the general tendency
in construction methods. It is obvious that Eeometfical
graphs, performed by computers, are not the logical
conclusion of all methods already applied before, There
are on the one hand artistic creations performed

with the aid of non-computer-controlled calculating
machines and on the other hand automated graphs
realized in a time spending way using displays.

The present exhibition shows apparative graphs of
different Erovenance. It will demonstrate in a plastic
manner the historical and logical coherence between
computer art and other design methodes. Besides a
new concept is practised: the works are continually
completed with new works, further artists are invited

to a temporary or lasting participation. The adaptation to
the respective context, e.g, a professional meeting

or a seminar, is realized by a specific selection and
additional informations. To address people of all sections
of the society, it is intended to seize each opportunity
to avoid the conventional places of artistic represen-
tation in the benefit of laboratories, public centers,
schools, etc. Further editions of the pictures can be
easily sent on command to exhibitions overseas.

The first representation of this exhibition at a common
meeting of the Massachusetts Institute of Technology
and the *Technische Universitat®, Berlin in 1968, where
computer generated and apparative graphs were

first shown in common, was supposed 1o be a risk.
Meanwhile the exhibition * zur Computerkunst’ is
ft:tlg accepted in technical literature and textbooks

and by this means part of the history of latest activities
in the esthetic-creational scope of art. Nevertheless this
exhibition did not become historical. The present
selection of pictures shows the latest level in the devel-
opment of computer art and in all probability it will
change its mode as quickly as before.
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KLAUS BASSET -
CURRICULUM VITAE

1926 born in Berlin.

Study: Graphic design at the "Meisterschule fir

das Kunsthandwerk', Berlin, by Fred Gravenhorst;
state examination.

Since 1857 in Stuttgart

1858-60 Constructive cardboard sculptures and
kinetic interference objects.

1960-62 Engaged with drawings of organic and
anorganic microstructures.

Since 1962 a serial of pictures derived from 8 basic
motifs.

1962-69 Programmed structures with 8 basic motifs
and playboards.

1963-72 Head of the “Galerie am Berg", Stuttgart.
Since 1966 teacherships. Lecturer of decoration at the
"Grafische Fachschule", Stuttgart.

Since 1969 Typewriter graphs: typo-structures, syste-
matical drawing research, cube descriptions, represen-
fation of meta-spaces.

EXHIBITIONS

1964 “Elemente”, "Galerie am Berg", Stuttgart;

"Galerie im Zimmertheater”, Tibingen, personal
exhibition.

1965 “Konkrete Kunst-Grafik Texte”, Townhall of Delft
Emden; “Galerie am Jakobsbrunnen", Stuttgart,
personal exhibition.

1966 “Stuttgarter Kinstler", City Park Forum in Graz;
“Determinierte Formen®, Leibniz-Kolleg, Tubingen;
“Behr-Galerie”, Stuttgart; “Bergambergamberg’,
“Galerie am Berg", Stuttgart.

1967 "Determinierte Formen", “Haus Michael”, Bochum;
“postkarten”, “Galerie am Berg®, Stuttgart; “Woche der
jungen Kunst', Rottweil ; “Galerie Patio”, Frankfurt,
personal exhibition; “Galerie Daedalus®, Berlin, personal
exhibition.
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1968 “Parallel", "Biirgermeister-Ludwig-Reichert-Haus",
Ludwigshafen/Rh.; "Galerie Senatore”, Stuttgart;
“Kunst aus dem Computer”, “Technische Universitat",
Berlin; “Nacheinander nebeneinander”, "Galerie am
Berg', Stuttgart; "4 Stuttgarter Kiinstler”, “Gessmann-
Galerie”, Neu-Isenburg.

1969 “Friihjahrsmesse Berliner Galerien”, “Biennale
1969°; *Artistic Library”, Berlin; “Schaufenster-Galerie”,
Bielefeld, personal exhibition; *Atelier NW 8",
Beindersheim, personal exhibition,

1970 “Werkstatt Breitenbrunn®, Austria, personal
exhibition.

1974 *Galerie Wahlandt’, Schwabisch Gmiind, personal
exhibition.

1975 “Staatsgalerie”, Stuttgart, personal exhibition.

KLAUS BASSET:; Typewriter graphs. Selected signs
will be dispersed by certain algorithms on an ele-
mentary data network.

Address

Heimﬁrterstraﬁe 71

7000 Stuttgart-Hedelfingen
Germany


KLAUS BASSET -
CURRICULUM VITAE
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“De*Iernrinier1e F¤rrrren'r I.eibruz~l<cIleg, Tubrngen,
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IQGV “Det.errnrnrerte F¤rrnerr“, ’Haus MIchaeI'r Bochum;
“poslI<arten”, ‘GaIerre am Berg', Stut@zrt;'Woche der Address
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Angles on a quadratic surface
composed of the letters |, O, H, %.

Stripes on a quadratic surface
composed of the letters |, O, H, %.
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PIERRE CORDIER -
CURRICULUM VITAE

1933 born in Brussels.

Study: Politics at the Free University of Brussels;
pracfical course of 4 months at the college of Dr. Otto
Steinert, Saarbriicken.

1956 Discovery of the first “chimigramme”.

1957 Voyages to Turkey, Syria, Irak; professional
photographer.

1963-73 Distinction at the "Jeune Peinture Belge".
1965 Teacher of photography at the school EN.SAAV.

“Ecole Nationale Supérieure d'Architecture et des Arls
Visuels", Brussels,

1971 Correspondent member of the DGPh, “Deutsche
Gesellschaft fiir Photo"; member of the CBG,
“Chambre Belge des Graphistes”.

EXHIBITIONS

1958 "Subjektive Fotografie llI* and “Selbstportrait’
from Prof. Dr. Steinert; "Otto Steinert and Disciples",
Frankfurt, Essen, Amsterdam.

1960 "Ungegenstandliche Fotografie®, “Gewerbe-
museum”, Basel; “Fotografi della Nuova Generatione”
(rewarded with a gold medal), Milan,

1961 “Salon du Portrait" and "Biennale de la Photo-
graphie”, Paris.

1962 “Studio 28", Paris, personal exhibition.

1964 "Pierre Vanderborght Gallery”, Brussels, personal
exhibition.

1965-66 “Salon Comparaison”, Paris.

1966-67 "Photo-Graphie", Knokke, Anvers, Louvain,
Namur, Charleroi, Wuppertal, Verviers, Mons, Ligge,
Brussels,

1967 *Artek Gallery", Helsinki; "An European Experi-
ment”, Museum of Modern Arl, New York.

1968 “Generative Fotografie', Bielefeld.

1969 *Vision and Expression”, Eastman House,
Rochester; “6 Belgian Photographers”, iinerant
exhibition,

1970 “Image I', "Palais des Beaux-Arts', Brussels;

“Il Diaframma”, Milan, personal exhibition.

1971 “Contemporary Photographs I, Fogg Art Museum,
Harvard University.

1972 "Prayer Show", Minor White.

1973 “Folkwang Museum", Essen; “Photographers
Gallery’, London; “Sicof", Milan.
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1974 “Galerie Volkaer", Brussels, personal exhibition.

1975 “Galerie Disque Rouge', Brussels, personal
exhibition ; "Generative Fotografie®, Internationaal
Cultureel Centrum, Antwerpen; “Photo as Art, Art as
Photo®, Chalon-sur-Saéne, Kassel; "Fotografie 1929
1975", Stuttgart, "Musée des Beaux Arts", Dunkergue.

1976 "Galerie Spectrum”, Barcelone, personal exhibi-
tion; “Galerie Die Bricke", Vienna, personal exhibition.

FILMS

1962 Film by the "Groupe Recherche Image" of the
O.RTF./Paris; directed by Pierre Shaeffer; colour,
16 mm, 6 minutes.

1963 “Chimigrammes” realized with the help of the
Board of Culture and National Education of Belgium;
colour, 36 mm, 12 minutes.

1974 “Start" realized in collaboration with Marc Lobet;
colour, 35 mm, 5 minutes.

v

1968 "Chambre Noire" in collaboration with Albert Plécy
and Michael Tournier; O.R.TF. = 2e chaine.

PIERRE CORDIER: “Chimigramme", A chemical
reaction is initiated on the surface of a photographic
emulsion and a visual structure arises. The emulsion is
used as catalyst. Itis possible to initiate the reaction
with the aid of empiric methods or with program con-
trolled optical procedures.

Address

Rue Reigersviiet 20
1040 Bruxelles
Belgium
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F’r10t¤'SChal0ns:£rS2én§, Kassel;"Fol0gra1iekI97W
1Q75`, tuttgart. " us e es Beaux Arls", Dun erque
19G3 born in Brussels l975:Galer\e Spectrum”,vBarcel¤rre, personal ekhlbr
Stud , 1;,0111ms al me FEE UNVGISIW 01BmsSE1s1 tron, Galerie Dre Brucke , Vlerma, personal exhibition
pracllcal course uf A months at the college of Dr, Otto FILMS
Sterrrerr, Saarhrucken. 1 1
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1955 Teacher of photography al the school EN SA AM coloun 35 mm, 12 minutes
`Ecole Nationale Supéneure d‘Architecture et dla Arts 1974 ·$1a,.1r~,Ea11z€d1n m11abo,a11¤,, Wm ME": what
Visuelsl Brussels mruur sa mm, 5 minutes '
19/71Corresg0ndentmeml¤er nl the DGF’h, ‘Deul.sctre
Gesellscrva fur Photo"; member ol the CBG, TV
Ch¤¤rl¤fe Bélgé d€S GV&r¤hlSl%` 1968 Qjltambre None" rn cultalmratmn with Alberl Plécy
EXWBUIONS and Michael T¤um1er,O RTF. - 2e chaine,
l95B “5ub1ekhve Fotograhe Ill' and ‘Selbsg¤rtrar€‘
from Prof. Dr. Sle1r1ert;“Ott0 Slernert and lscrples",
Frankfurt, Essen, Amsterdam, PlERRE CORDlER, ‘Ch1m1gramme” A chemical
1993 "lJngegenst.;nd||¤lre F¤l¤gra|1e',“Gewerl;er reacllun ls initiated on the surface of a phutographrn
museum', Basel; `Fotagmli della Nuuva Generalruny Hrrlulsiurv and H ylsuai slruclure arises The emulsron as
(rewamed w,g1», R gum m€da1)'M,rB,,1 used as mlalysl lt is possrlgle tu mrtrate the reaction
resi Farm du P¤aarr· are ~~e.warE da ra Frm g;1·E§g1ggg;1ip$gCgg;,gg* me will vrogen M
grap ie", Pans ‘
195*2 "Stud1o QE", Pans, personal exhihrtron
1954"P1erre Vanderlmrgrvt Gallery", Brussels, persunal
exhibition
1955·55 “Salorr Oompararscn', Pans
1955-57 "Phot0~Graprne", Krmkke, Arryers, Lcuvarn,
Namun Charlerm, Wuppertal, Verviers, Mans, Liege,
Brussels
1957 ’Artek Gal1e;y", Hels1nk1;"Ar1 European Experrr
menl', Museum c Modem Art, New York
1965 “Generatrve Fotogralre", Bielefeld
I959 ‘\hsr¤n and Expression', Eastman House,
Rochester, “5 Belgian F'rr¤t¤graphers‘, itinerant
exhibition,
1970 “lmage l", "PaIa1s des Beau><rArt.s", Brussels,
‘ll Dralramma`, Milan, personal exrrrlmmn.
1971 ‘C0rrtemp¤rary Phutugraphs I", Fogg Art Museum,
Harvard University. Address
1972 “Prayer Show", lr/llrlor While Rue R€1g&,s1,|,E1 gr)
1973 "F¤lkwar1g Museum". Bsen;“Ph¤t¤graphers 1040 Bruxelles
Gallery`, London , ‘S1c¤f', Milan. Belgium
 




Transformation of a basic motif with the aid of
chemical products - successive enlargements and
distortions.
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HERBERT W. FRANKE -
CURRICULUM VITAE

1927 born in Vienna.

Study: Physics, chemistry, psychology, philosophy at
the L?lfniversitl'of \ﬁenrfatl? Opt:lfcai electronics a thj:a
“Technische Hochschule®, Vienna.

1951 Research work at the “Technische Hochschule”,
Vienna; consulting for the dating of secondary lime-
stone with carbon 14.

1951-56 Industrial activities by Siemens in Edangen.
Since 1952 Geochronological works,

1954 Decorative radiography and design of luminious
graphs.

Since 1955 Rational esthetics.

Since 1956 Free writer on special topics.

1956 Use of an analog comf:uter and a cathode-ray
oscillograph in experimental esthetics.

1965 Optimal principle of esthetics; head of a course
at the “International College" in Alpach,

1968-69 Head of a seminar "Kybernetik und Informa-
tionstheorie” at the University of Frankfurt

1869 Research work on futurology in collaboration
with Dr. Dr. E H. Graul, professor at the University of
Marburg/Lahn.

Since 1970 Design of computer graphs with digital
computers.

1971 Picture processing; series of tests with the *Bild-
speicher N,

1973 Computer films: “Projektionen” and *Rotationen",
works on multi-media representations ; teacher of
cybernetic esthetics at the University of Munich.

EXHIBITIONS

“Experimentielle Asthetik” and “Elektronische Graphik",

Vienna, London, Zurich, Munich, Stuttgart, Kaisers-
lautern.

1970 Biennale, Venice.

1971 Biennale, Nuremberg.

1972 Festival of Music, Film, Slides, and Light, Munich,
1975 "Kunst aus dem Computer”, Vienna,
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PUBLICATIONS

“Kunst und Konstruktion", published by F. Bruckmann,
Munich 1957,

*Phanomen Kunst', published by H. Moos, Munich 1967,
DuMont Schauberg, Cologne 1974.

*Sinnbild der Chemie”, published by Basilius Presse,
Basel, 1967 and H. Moos, Munich 1868,
“Computergraphik = Computerkunst”, published by

F. Bruckmann, Munich 1971,

*Apparative Kunst” in collaboration with Gottfried Jager,
published by DuMont Schauberg, Cologne 1974,

HERBERT W. FRANKE: “Elektronische Grafiken" -
electronical graphs with the aid of an analog computer
and a cathode-ray oscillograph. The creation is pro-
duc;ed Ion an operator's console and mixed under visual
control.

Qddress
upplinger Au
81‘£‘§p Puppling 40
Germany



HERBERT VIA FRANKE -
CURRICULUM VITAE
I977 bum In Vrenna, PUBLICATIONS
Stud :Physics, chermstr;4 ps chplogy phII¤s¤ hy at ‘i<unsi und K¤rIstruktIun”, published p F, Eruckmsnn,
the LInIversI\L¤i Vienna; OpiIca| eiectrunics aI)ihe Ii/IunIch I95'7r Y
“T¤¤¤¤I=¤h¤ ¤¤hS¢¤¤I¤'· Wwe ~¤Im¤me¤ msu, Pubmed grrr Mm, Mum Iam
I96\Resmrd1 Ijrorkat Ihe 'Wmhnrsohe Huchsnhule'. DuM0nt Sehauberg, Cotugne I 4.
v»¤m;_ccns¤l¤r·g Mine davns ¤• $e¤¤¤¤¤·y|r¤¤· -sIm.¤Ir¤ der cnemw. puursreu by Basrrrus Presse
SMB WM ¤¤r¤¤r· *4- Essen, Issv me rr Mm, umn ism
195i-56IndustrraI ¤ctIvIIres by SIerrIens In Eriangenv »COmpu(erg,Bphik . Compmerkunse puhirshsd by
Since I962 Geuchrenpiogical works E Bruckrnanri, Munich \§7II
IQ5A Deccratwe radmgraphy and dssrgn of IurrIinI0us ‘/Rpjparatrve I<urrst' In cnllaburation wrih Gvttiried Jiger,
graphs pu IIshed by DuM¤rrt Scnauberg, Coiugne I974
Sinoe I955 Rational esihelics.
Since I956 Free writer cn special topics
*956 USS ¤* an M¤|¤9 ¤¤·¤i=¤*¤r=r}¤ ¤ ¤¤\*I¤¤er¤y I-IEREERT w ERArII<EI·EI¤I<IrmIs¤I»e erarwerir -
¤s¤III¤sr¤¤h In ¤><¤¤¤·¤¤¤•¤ ¤S¤h¤¤¤¤— eIe¤Ir¤¤IcaI gmpns Wm me ard ur an mug mipmer
IB65 Optimal prIncIFIe of esthetics; head ci a course and a calho e-ray ¤scIII¤graphI The creaiIon Is pru-
at the “ nternatIoI1—a O¤IIege” In Aipach, duced on an pperat¤r‘s console and rrII><ed under visual
mea-ss Hem oss semrnar ~r<y¤emeuI< una Inrmms- ¢<>¤**·>I·
li0ns1treorie" ai the University nf Frankiurt
IQS9 Research work nn lulurulcgyin collaboration
wItPI Dr Dr. E H. Graui, professor at the Unrversrty ni
Marburg/Lahnr
SInce I9'70 Design of computer graphs wIih dIgIL¤l
computers
I97| Picture processing; series 01 tests with the “EIId-
speictrer N'.
$973 C0mpr.rterii|ms:'Pr0jekti¤nen’ and ‘Rma|r0nen',
works cn muitiwnedia regresenraiiunsi teacher ni
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EXHIBITIONS
'Expenmenlrelle As|hetik” and “EIektr¤nrsche Graphrk",
Wennv. London. Zurich Munictr. Stuttgart Kaiserss
Iauiem.
i970 Brennale, Venice
1971 BIEMEIE, Nuremberg. Qggéjff er M
l97Q Fes|Iva| oi MusIc. Hlrri. SIIdes, and Light., MurIIchI grgg puipimg AO
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Six pictures, instantaneously configurated and
continually modified on a screen of a cathode-ray
oscillograph.
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HEIN GRAVENHORST -
CURRICULUM VITAE

1937 born in Germany.

Study: Photography and graphic design in Berlin; state

examination,

1956 First experimental photography, stimulated and

supported by his parents.

1957-60 Study of film technics in well known produc-

tions in Berlin and Munich.

1960-62 Works on films and graphs.

1962-63 Head of a trick film production.

1963-69 Owner of a studio for *foto-graphic-design®

%egr Stuttgart; works for Ciba, Thomae, Scheering,
eiss.

Since 1964 Visual experiments on reflex rotations and

translations, exhibitions, and publications.

Since 1965 Theoretical research on basic problems

of visual esthetics, information esthetics, and
fundamental research on cybernetic esthetics by
Herbert W, Franke; new visual experiments, methodic-
systematic generation of picture structures, serial
transformations with new photo-mechanic procedures.
Since 1968 Collaboration with the artists Kilian Breier,
Pierre Cordier, and Gottfried Jager in the group
*Generative Fotografie®; first common exhibition in the
*Kunsthaus", Bielefeld; further exhibitions and
publications in Germany and foreign countries.
1970-76 Lecturer of photo design and visual communi-
cation at the *Fachhochschule”, Kiel,

EXHIBITIONS

1964 Stuttgart, Tibingen, Zurich.

1965 Emden, University of Colorado, Brussels.

1966 At the “Photokina” fair in Cologne; Biberach/RiB.
1967 Hanover.

1968 "Generative Fotografie', inaugural exhibition,
Bielefeld ; "Technische Universitat’, Berlin; Jihlava,
Rochester; MIT, Massachusetts,

1969 Zagreb; Karlsruhe.

PUBLICATIONS
1862 “DU", published by Conzett und Huber, Zurich,

1965 “Gebrauchsgraphik’, published by F. Bruck-

mann KG, Munich; "Kunst heute - Personen, Analysen,
Dokumente", edited by Jiirgen Claus, published by
Rowohlt in the series “Rowohits Enzyklopadie”.

1966 “Camera", No 2/1966, Luzer; *et 2" and et 3",
“edition et’, published by Griitzmacher, Berlin,
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1967 “Photography of the World", published by
Heibonsha, Tokyo; “Phéanomen Kunst" sientific basis of
esthetics, edited by Herbert W. Franke, published

by Nadolski, Stuttgart-Moos and Munich.

1968 "Generative Fotografie®, in collaboration with
Gottfried Jager, published by the authors; “Camera’,
No 5/68, Luzem; “Internationale Phototechnik’,
published in Munich; “Naturwissenschaft und Kunst®
published in the congress catalogue of the University
of Hamburg.

1969 “das deutsche Lichtbild", published by Dr. Wolf
Strache, Stuttgart.

1973 *Apparative Kunst” in collaboration with
Herbert W. Franke and Gottfried Jager, published by
DuMont Schauberg, Cologne.

1975 *Generative Fotografie® in collaboration with
Gottfried Jager and Karl M. Holzhduser, published
by Otto Maier, Ravensburg.

™

1968 “Fotografie zwischen Wissenschaft und Kunst',
W-ﬁtnl_iirawiﬁollahot?ﬁon with Herbefr;t W. Franke,

e e, ried Jager, Manfred Klage, produced
EI;NDR

HEIN GRAVENHORST: Photo-mechanical trans-

formations. Forms with a distinct outline which originate

glom simultaneous actions of technical and theoretical
ements:

A 1. mathematical and geometrical laws.
2. esthetical laws.

B. 1. optical procedures and photo-mechanical reactions.
2. system of coordinates with a rotating component.

The altering results between the data of the problem
and the technical and theoretical elements permit the
use of a plan (program). Its realization (operation)
and incorporation, anticipated by control, work retro-
actively and modify the problem until its maximum.

Address
Sophienblatt 48a
2300 Kiel
Germany

Hochschule fiir Gestaltung
Lorentzendamm 6/8

2300 Kiel

Germany


HE|N GRAVENHQRST - t%7 'Photcgraptiy ol the World'. published by
Helbonshe, ¤ky¤;‘l7h§n0men l<unsi" slentllrc basis of
CURRICULUM VlTAE eerrreuee, euared ey Hereen vv Franke, puerasrree
by Nadolskl, Stuttgart-Mons and Munich.
37 G l9G8"Gener21t1ve F¤t¤Eralie’, rn collaboration with
ig bum l" €”““‘f Guhfned Jager, publls ed bythe aulh¤rs,‘Ca1nera',
Surdy: Photography and graphic design rn Berlrmstate No 5/68, t.uze1n;“|ntcmat»onaIe Fhololechnik",
examinauon. published in Munich,*Naturwrssenscl\aft und l<urrsl'
1956 arse erpersmenrel pi¤¤1¤grepny,s11rrru1e1eu erm 1>¤t¤l~Sh¤·1 ¤n me ¤¤¤s·¤== ¢¤¥¤l¤e¤¤ ¤r me U¤~¤r¤tv
eueeerree ey me perenre. ¤* Mamma- _
19574% sryrry oslmn reernaee rrr well rrrrewn produc- gg   Hchtbllvl ¤¤¤l¤Sne¤ hr Dr W¤l*
(g5g.5g Works on (rim; and gmphs, l?/73 ‘Apparat1ve Kunst' in cullabcratron with
1962-ai Head er er rrrekrrm preaueraert $"’°" "SQ:"*'k;*“ “’§0€°*“"°‘ ·'“9°'· ¥’"*""“‘ W
gggg,;>;;=;=g,;e;;5;;·,;·;gg;gggg;;;g¤»· me e..e§§r§E......22?.. mr..e...r.. ...1.
MSS 9 r · ~ ¤· Gerrrrrea Jager and Keri M.H¤r;1reueer.pee1re¤e¤
srrree 1964 vleuer erperrmerrre on rerlex rererrerre erm by Om MM" R°’"E”Sb"'g'
translations, ¤><h1b1t1¤ns.and publications. TV
Since t955 Theoretical research on basl: problems t96B ‘Fol0gral1e zwrschen Wrssenschaft und Kurst`.
nf visual esthetics. inlurmahun esthetncs. and Tvrlilm rn cnllaborauon with Herbert W Franke V
fundamental researdi on cyhemettc esthetir: try ek t·la|ke. Guttlned Jéger Manfred Klagér rirvduoed
Hefcert W Franke; new visual expenments, rnetl·rodic· ;i;iqDR_ V
systematic generation ui picture structures, serial
transfurmatluns with new photo-mechanic procedures
S1ncel9SS Collaboration with the artists Kilian Erelen
Prerre Ccrdler. and Gottfried Jager ln the group HEIN GRAVENHORSH Photo-mechanical trans-
‘GK::E¤ve Fgtogiystfénirst common exhrbihun in the zormatrons Forms wrlh a disvncisutline which originate
' aus'. iele el ; rther exhibitions and mm simultaneous actnns 0 tec nical and theoretical
pnblinatmns rn Germany and lcreign countries elements:
1970*75 lfcturer of pholridesigéi and visual communi- A   m§'t`hemai1cal and geometrical laws
cation att e‘Fechhcchsc u e', lel e etlcal laws.
E l o tlcelprccedures and phutznnech n mel reactions.
EX}-l|BlTlONS 2. sgstern nl coordinates with a rotatlrig txzrnpunent.
1954 Stuttgart, Tribrngen. Zurrch The alteringpesults between the data ol the problem
rsss errrrerr urrrrereazy or warm. errreeers. ¤··¤ up tj ¤·¤¤ ¤¤¤ ¤{·¤¤r§·¤ gyms nermgtlnv
, . , .. _ . useu apan pmgmm Its iza` n operauon
gg? zilile F"‘°“"“"a '°’“ l" c°'°9""· B'l’°'“°l‘/mi enc aneerpereimry, enrimpared by ¤¤rrrr¤1,»·rr>rr< reme-
anover. actively end modify the prubtern until its maximum
@58 “Generetive F¤tograt1e”, inaugural exhlbltrun,
B1eleield;"Technische Unlversltii , Berllmdlnlava,
Rochester; NHT Massachusetts.
19$ Zagreb; Karlsruhe.
r>uer.1cAn0Ns Mmss
1962 ·nui, puerrsrreu ey cerrzen um Heuer, Zurich. @@*%;*3* *83
l965 'Gebrauchsgraphlk", published by F. Eruck- gewmny
rnegn KG, MunLc‘tg;KurUst neutgf Fersunerg Anglysen,
Do umentel`, e 1 by ur en eus, publrs ed H ( (3 1
nwervrarr me senes -Rew%rr•s eruykrepeuaex Y |_,?g§i§;x;,Q‘:,, gg? mg
l96G'Camera'. N0 2/1956, Luxe1n;*et2‘ and ‘et 3', 2320 Kiel
“edition et', published by Griitzmachen Berlin. Germany
iQ




Symmetric basic motif, performed by
rofation.

Six examples of transformations.
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KARL M. HOLZHAUSER -
CURRICULUM VITAE

1944 born in Gardelegen.

Study: Photographer apprenticeship; studies at the
"Werkkunstschule", Darmstadt, *Werkkunstschule”,
Saarbriicken, “Hochschule fir Bildende Kiinste",
Hamburg, and “Institut fur visuelle Kommunikation" by
Kilian Breier, Prof. Michel, Max Bense, Bazon Brock.
1962-65 Works on possibilities of estrangements in
technics, artistic structures, double and multiple
exposures; different publications in exhibition cata-
logues of several museums in Berlin,

1966 Works on motion photograms and photo
documents.

1967 Optic-mechanical research work; besides adviser
for advertising photo concepts,

1967-69 Works on chronophotometrics, a series of
photo documents; first works on optic-mechanical
research; research work on forms of Fhoio representa-
tion for the publicity of an industrial plant in Hamburg;
on request: photo documentation, showing the aims of
the public library in Hamburg; photos for the fashion
magazine *Fur Sie",

1969 Advertisement photographer in Nuremberg.
Since 1969 Art Director of Photography at the “Vogel-
sanger Studios” near Bielefeld; conception for a

series of photos for magazines and publications.

Since 1970 Professor of Photography at the "Fach-
hochschule”, Bielefeld, advertisement designs.

Since 1971 Lecturer,

Since 1975 Professor of Photo Design at the “Fach-
hochschule’, Bielefeld.

EXHIBITIONS

1965 “Sehen”, “Volkshochschule”, Cologne; "Musée des
Arts Decoratifs”, Zurich; *Werkkunstschule®, Saar-
briicken,

1967-63 “Projekt Mr. X" at the “42. Bundestag" of the
BDA at Hanover; *Bauzaun Hamburg®, direction and
documentation of a public drawing action at an
underground building site in Hamburg; on request new
conception and realization of exhibitions for the

Stock Exchange and the Chamber of Trade and
Commerce in Hamburg.

1968 "Fotografie elementar”, “Volkshochschule”,
Cologne.
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1970 *Fenstergalerie”, Bielefeld; "3. Kunstmarkt",
Gottingen; “Galerie Die Bricke®, Vienna; "Galerie
Debatte”, Berlin, personal exhibition; "Galerie Latin®,
Hamburg, personal exhibition.
1972 “Mechano-optische Untersuchungen®, *Galerie
Latin", Hamburg.
1973 *Canadian Computer Show", Toronto; "Die Bedeu-
tung der Fotografie im Leben der Menschen",
“Museum flr angewandte Kunst', Vienna.
1975 *ICCH/2, Computer Graphics and Art", University
of Los Angeles; "Generative FEotog rafie”, “Inter-
nationaal Cultureel Centrum”, Antwerpen; “Recherches
mécano—o!)ﬁques’. “Galerie Le Disque Rouge”,
Brussels; *Fotografie als Kunst, Kunst als Fgotografie’,
'ggaison Européene de la Photographie”, Chalon-sur-
one.

1976 “Dokumente, lllustrationen, Experimente’, "Galerie
der Deutschen Gesellschaft fiir Photographie’,
Cologne.

PUBLICATIONS

1972 *Mechano-optische Untersuchungen®, published
in the periodical "Color", No 8/1972, Munich.

1975 "Mechano-optische Untersuchungen", published

in the periodical "Camera”, No 2/1975, Luzern;
“Generative Fotografie, Theoretische Grundlagen,
Kompendium und Beispiele einer fotographischen Bild-
gestaltung", in collaboration with Gottfried Jager,
published by Otto Maier Verlag, Ravensburg,

KARL M. HOLZHAUSER: Mechano-optical research.
Study of superimpositions of coloured shadows of
quadrangular stencils, which are fixed in irregular inter-
vals within the optical axis of a projector.

Address

JungststraBe 6
Bielefeld

Germany



KARL M_ 1-(OLZHAUSER - 1970 ‘FenstergaIene”, E!re1efeId;"3 Kunstmarkf,
Gott1ngen,‘Ga|erie Die Bnicke', \henna; “Ga1erre
CURRICULUM VITAE Debate', Berra. Perserrai erirr¤1irerr,~oa1erre Law,
Hamburg. personal exhrhrlron
1972 ‘Mechann·0Dlische Untersuchungen', “Ga1er1e
Latin", Hamburg,
1973‘Canadran Computer Show', T¤r¤nto,“Dre Bedeur
lung der Fotogralie tm Leben der Menschen",
I944 born in Gardelegen. ‘Museum fur angewaridle Kunst", Vienna
Stud 1 Photographer apprentweship, studies at the 1975 ‘|CCH/2, Computer Graphics and Art", University
“Werkkunstsr:hule”, Darmstadt ‘Werkkunstschu1e”, ol Los Angeles; "Generative Fot¤gralre”. `1niers
Saarbrucken, ‘t-lochschule fur Bildende Kunste”, nationaal ultureel Centrum', Antwerpen;‘Recherches
Hamburg, and “1nslrtut lurvisuelle Ir<nmmunikatr¤n” by mécanooptiques',"Ga1ene Le Disque Rouge',
Kilian Breier, Prnl Michel, Max Bense. Bazon Brock Erusse1s:`Fotografie als Kunst Kunstals Fotngralie'.
oserss were ea eessrerrrrres or esrrarrgemenrs ra M@¤5<>¤ E¤r<>¤¤¤¤¤ ¤€ ia F’h¤¤¤sr¤vh¤ r €h¤¤¤¤·S¤r-
technics, artrstu; structures, double and multiple Saum
e><p¤sur5,d1t1erenl publications in exhibition cata~ 1976 “Dnkumente, lllustrationert, Experimente", “Galerie
logues nl several museums in Eeriiri der Deutschen Gesellschaft 1ur Phbtographie”,
ross were err merrerr prreregrarrrs and ahem €¤1¤g¤&
documents
tear Opticmechanical research werk; besides adviser PUEUCAMONS
for advertising photo concepts, 1972 'Mechanpvgusche Unlersuchungen', published
i9sr—o9 werks en errrerrephererrrelrrss, a senes er in the ¤¢r¤<>¤·¤a1 " ¤1¤r 1 Mc B/1972 Munich
photo d0cumenls;hrst works on oplicmechanicai l975 “lv1echano11ptische Untersuchungerr", published
research; research work on lnrrns n1 phntn represerrtar in the penodical “Cameru', No 2/1975, Luzern;
tibn lortlrre publicity ut an industrial Eant in Hamburg, ‘Generatwe Fotofgrahe, Theoretrsche Grundlagen,
on request` phoin dncumentalrcn, s owen the arms of Kornpendium un Eeispiele einer lotogra hischen Erlds
the public libraig in Hamburg, photos for tge lashinn gesta1tung",in collaboration with Gotttrietrriager,
magazine ‘Fur ie", published by Otto Maier Vertag, Rayenspurg
IQSQ Advertisement photographer in Nuremberg.
Since 1969 Att Direclnrol Photography at the ‘\/nge1-
sanger Slud1ns” near ElelSl€1d;G¤'\¤€P1$0'1 VW 5 KARL M_ HOLZHAUSER Mechano—optica| research.
Serie ¤r rms *0* n¤¤¤Zr·¤= rrd r>¤¤1¤r¤*~¤¤#· sway or euperrmpeerrreee er eerwee eaeaewe or
Since 1970 Professor ol Phntngraphy at the “Fach- quadrangular stencils, which are lrxed in irregular mters
hbchschu1e”, Bielefeld, advertisement designs vals within the optical axis ol a proiector
Since 1971 Lecturer
Since 1975 Professor of Photo Design at the "Fach-
hnchschule". Bseleteld,
E><H1B1T1ONS
1965 "Sehen",*1/nlkshochsclnule", Co1ngne;"Musee des
Arts Decnrutils', Zurich§“Werl<kunstschu1e', Saars
brucken,
t967—59 ‘Pr¤iekt Mr, X' at the “42 Bundest.ag” of the
EDA at Hanover;‘E!auzaun Hamburg', direction and
dccumenmtion ol a puhhc drawin actrun at an
underground building site in l·lamgurg;¤n request new
conceptton and realizatinn nt exhibitions for the
Stock Exchange and the Chamherpl Trade and Addmss
Cnmmerce in amourg JM, Smrarga 5
1955 “Fotogratie elementzi', “Volkshochschu1e', 4S()% Bielefeld
Cologne Germany
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Four examples of a research series (original pictures
in colour).
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Four exampkes of a research sane; (¤ngma\ pmtnres
m mm:)
15




GOTTFRIED JAGER -
CURRICULUM VITAE

1937 born in Burg.

Study: Photographer apprenticeship at the *Staatliche
Hohere Fachschule fur Fotografie', Cologne.

Since 1960 Professor at the “Werkkunstschule/Fach-
hochschule’, Bielefeld; works on photographical
designs - textile designs and research work on several
photographical Eroced ures; further activities: counsels,
visualisations, photographical designs and graphs

for publishers, industrial plants, agencies; organization
of several exhibitions with personal participation,

1964 Photos for “Roman" by Helmut Heissenbiittel,
published by the author.

1966 First programmed series of pictures; photo-optical
research with the aid of a camera with different
diaphragms,

1968 Introduction of the item “Generative Fotografie®,
used as title of an exhibition in Bielefeld; first appli-
cation of generative esthetics in photography by Max
Bense; activities on problems of computer art.

Since 1971 Lecturer.

Since 1973 Professor of photography and film at the
"Fachhochschule", Bielefeld.

1974~76 Dean at the design section of the “Fachhoch-
schule”, Bielefeld.

EXHIBITIONS

1966 "Fotografie zwischen Wissenschaft und Kunst",

at the “Photokina" fair, Cologne.

1968 "Fotografie elementar”, "Volkshochschule”,

Cologne; "Der ComPuter in der Universitat', “Technische

Universitat', Berlin; "Experiments in Art and Techno-

logy", Brooklyn-Museum, New York.

1969 “nova tendencija’, "Galeria grada”, Zagreb.

]Cg? *Generative Fotografie”, *Deutsches Kulturinstitut”,
iro.

1975 "Apparative Grafik", "Galerie Le Disque Rouge",

Brussels; "Generative Fotografie’, “Internationaal

Cultureel Centrum”, Antwerpen; “Apparative Grafik",

“Galerie Jesse', Bielefeld,

PUBLICATIONS

Since 1966 Participation at several conferences and
publications about the professional education in
photography.

1969 Program realization and participation at the
annual congress of the DGPh *Deutsche Gesellschaft
fiur Photographie e.V", Bad Godesberg.
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1969 "Ausbildungswege zur Photographie”, 121" text-
book of the DGPh,

1971 *Asthetische Aspekte der Photographie", report
and publication about the annual congress of the photo
section of the DGPh.

Since 1971 Editor of the communications magazine
“Format’”.

Since 1971 Contribution to the fundamental insertion of
gterégrative photography, professional productions,
studies.

Since 1972 "Asthetische Aspekte der Fotografie"
serial in the magazine "Color".

Since 1972 Member of the directing committee of the
DGPh, member of the Association of German Graphic
Artists, member of the Social Democratic Party of
Germany (SPD).

1972 "Ausbildungswege zur Fotografie" and "Generative
Fotografie” in the periodical “Format" No 1/2 1972,
Karlsruhe; "Asthetische Aspekte der Fotografie von
morgen’ in the periodical “Format" No 6/ 19972 Karlsruhe,

1973 *Apparative Kunst, vom Kaleidoskop zum
Computer” in collaboration with Herbert W. Franke,
published by DuMont Schauberg, Cologne,

1975 “Generative Fotografie” in the periodical “Camera”
No 2/1975, Luzern; "Generative Fotografie, Theo-
retische Grundlagen, Kompendium und Beispiele einer
fotografischen Bildgestaltung", in collaboration with
Karl M. Holzhduser, published by Otto Maier Verlag,
Ravensburg,

GOTTFRIED JAGER: Diaphragm Structures. The
principle of a “camera obscura" is used several times:
spots, lines, luminious surfaces, etc. (design repertory 1)
geometrically arranged will be photographed using
diaphragms with a linear or a crossed structure (design
repertory 2). The superimposing of the designs,

limited by the object and the diaphragms, define the
well determined structures.

The quality (colour, contrast) and the complexity
(dispersion, density) of each structure as well as the
succession of a series are performed automatically.
The program corresponds to the composition of the
designs, their angr:JIar position and their intervals,

one in regard to the other, The optical devices and pro-
cedures can also lead to different structures or can

be superimposed by disturbances,

Address
Von-der-Recke-StraBe 4
4800 Bielefeld

Germany
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Brussels; “Generatlve Fotoglaile", ‘Internati0naal designs, their angular position and their intervals,
Cultureel Centrurn”, Antwerpen, ‘Apparatlve Grafrk", une rn regard tu the other The optrml devices and pr¤—
"Galene Jesse", Breleteld, Eedures can alsréllean; tc dgferent strudures or can
PUBUCATIONS
Since l955 Partrcrpation at several conferences and
publications about the professional education rn
r>r¤¤¤¤ar¤vny· Address
l959 Program realization and partrcrpatrun at the \/on-der-Recke-StraBe 4
annual congress of the DGPh “Deutsche Gesellschaft 48OU Bleleield
Iur Phctograprne e,M', Bad Gudesberg Germany
IS
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Apparative graph, diaphragm structure
g 14.3.2.2 - 1967.
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MANFRED MOHR -
CURRICULUM VITAE

1938 born in Pforzheim.

Study: At the "Kunst- und Werkschule Pforzheim®;
music (fenor saxophone, hautboy); mathematics and
information.

Since 1963 in Paris; activities in esthetical information,
mathematics, and program languages.

1968 Co-founder of the seminar "Art et Informatique’,
Paris.

Since 1969 Computer graphs.

1973 Prize-winner at the 10 Biennale, Ljubljana, and
the World Print Competition, San Francisco.

EXHIBITIONS
1965 “Noir et Blanc", *Galerie Paul Fachetti", Paris.

1966 "Divergenzen”, “Galerie Margarete Lauter",
Mannheim.

1967 "Concordancia de Arte", "Galerie Juana Mordo",
Madrid.

1968 "1. Biennale Internationale de I'Estampe”,
*Musée d'Art Moderne', Paris; “Galerie Daniel Templon™,
Paris, personal exhibition.

1969 “Galerie Anne-Marie Verna®, Zurich, personal
exhibition; "Serigraphies”, "Galerie La Hune”, Paris,
“Musée d'Art Moderne", Paris, "Galerie Intermedia’,
Heidelberg, “Salon de Mai", Paris.

1970 “Computer Graphics", "Bihrmann Papier”, Amster-
dam; "Computer Graphics 70", London; "Generacion
Automética de Formas Plasticas”, Madrid ;"Computer
Grafiek 1", “Galerie Mangelgang", Groningen; "Galerie
Paul Fachetti, Zurich,

1971*ARC", *Musée d'Art Moderne", Paris, personal
exhibition; “Sicob', Paris, personal exhibition;

"Galerie Mangelgang®, Groningen, personal exhibition;
"Galerie Weiller", Paris; "Arte y Cibernetica’, Buenos
Aires; *Kunstzone", Munich; "Arteonica", Sao Paulo;

"2. Biennale", Nuremberg.

1972 “Galerie Swart”, Amsterdam, personal exhibition;
“Impulsos’, "Instituto Aleméan, Madrid, Barcelona,
Bilbao; “L'Art et les Technologies Industrielles”, Vitry-
sur-Seine; "Kunstverein Pforzheim", Pforzheim;
“Computerkunst und Musikalische Texturen®, "Staats-
galerie, Stuttgart; “International Computer Art Exhibi-
tion", Montreal; *Cracap, Art et Technologie, Le Creusot’,
*Galerie Weiller", Paris ; *“Musik/Film/Dia/Licht Festival",
Olympic Games, Munich,

18

1973 "Galerie Wahlandt', Schwabisch Gmund, personal
exhibition; “Programm-Zufall-System®, *“Museum”,
Mdnchengladbach; “10, Biennale de la Gravure”,
Ljubljana; “Grenzgebiete der Kunst', “Stadtisches
I\*useum". Schwabisch Gmiind ; "Tendencije-5", Zagreb;
“Circuit’, Michigan University; "Interact”, Edinburgh
Festival; “World Print Competition 73", San Francisco;
"Ordinateur et Creation Artistique®, “SESA", “Espace
Cardin", Paris; “Contact II°, "“SIGMA", Bordeaux;
"Computer Art Exhibition", Toronto; *Computer Grafik',
"Kunstverein", Laupheim; "Cybernetic Artrip", Tokyo.

1974 "Galerie Weiller", Paris, personal exhibition;
"Galerie Gilles Gheerbrant", Montreal, Personal
exhibition; *Instituto Alemdo”, Lisbon; "Miedzynarodowe
Biennale Grafiki®, Krakow; “Fourth British International
Print Biennale", Bradford; “|.S.E.LP. Art et Ordinateur”,
National Forest, Brussels; “International Computer
Graphics", Polytechnic of London and Lucy Milton
Gallery; *Multimedia Show", Bonn; "Bohun Gallery”,
Henly-On-Thames, Oxon; “Le Musée Cybernétique’,
“Musée d'Art Contemporain", Montreal ; "International
Computer Art Exhibition”, Montreal ; "Computer Arts '74",
Tokyo; New School Art Gallery, New York,

1976 “Galerie Weiller, Paris, personal exhibition;
“Galerie Swart", Amsterdam, personal exhibition;

“11. Biennale da la Gravure”, Ljubljana; "ICCH/2",

Los Angeles; “Grafikbiennale", Vienna; *Second Inter-
national Drawing Biennale", Middlesbrough; The
Western Australian Art Gallery, Perth,

1976 “Galerie Mueller-Roth", Stuttgart, personal exhibi-
tion; “Galerie Media”, Neuchatel, personal exhibition.

MANFRED MOHR: Digital grths. FORTRAN IV pro-
%ams were processed on a CDC 6400 computer,

e data were output on a Benson-Drawer. Most of the
graﬁhs are an arrangement of signs or elements
of them, generated using the principle of controlled
probability. The elements and their probable relations
are selected with the aid of an "esthetic filtre”,
implemented in the program.

Address
58 Bld. Latour-Maubourg
Paris 76me


MANFRED MOHR — IS73 "Ga1erre WanIandt", Schwahrscn Gmund, pers¤na1
e><n1brtr¤r\ ; ‘Pr0gramm·ZuFa11-S,{stem”, ‘rv1useum‘,
CURR1CU1_UI1/1 \/1TAE M¤ncrreng1a¤¤acn;‘1O Bienna e de1a GraVure",
L uhnana, 'Grenz ehrete der Kunst`, ‘51adtiscnes
rvéuseurn”, Scnwagxscn Grnund , "Tendencner5”, Zagreb,
“ rrcuif, Michrgan Unrversrt;/;"1ntere1c|`, Edrnhu h
%3rva1;“W¤r|d;Pnnt Co/Lnpetrtiun Vggan Frairgcrscor
- " rnateur et reatrun rtrstr ue'," E N, 'Espace
*938 °°'" '" P'°'Z"°‘"‘ camrnr, Pans, ·0¤nta¢e rr, tsrgmrv, Bordeaux,
$¢¤¤y= M tha "*<¤nS¢· ¤¤¤ W¤rk=¤*¤~*¤ F‘*·>¤¤¤n'~ rcompum An axnbrerorw Toronto; ~c¤mp¤ter saw
musrc (tenor saxophone, hautboy), rnathamatrcs and ~~KUr,S,,/E,E,,,~~ ,_Bup,,E,m.`~~CybB,,,e‘,c An,,p~~ TOKYO `
*"'°"“"“°"* 19*14 rroarenewetnrerrr Pans persunar m.¤rtr¤n~ V
Smce19E3rn Paris , actrvitres rn estnetrca1 rnformatron, ¤(;arE,,E GMES G,,SE,b,a,,p,'M¤,,,,Sa,, Fersonar `
"‘a11"E'“a1*¤$·a“d P'¤9'H'“1¤”§¤¤§E$ e><h1b1tmn; “1nstrtu|o Atemévf, Lisbon; Mredzynarddnwe
196B C0·f0under0f the seminar “Art et lniorrnatrquel Eienr¤a1e Grahkr', Kra1<¤w,'Fourtn Brrtrsh 1nternatrona1
Paris Ennt Eienna1e", Brad1ord;“1SE1.P Art et Ordrnateur`,
$,,,,:2 ,ggg Cumpum, g,B,,r,S> atnurra Forest, Brusse1s;“lnte1natr¤na1Cnrmauter
G H ", Pol n ft.0 d d L 1
]§7§,@·,g;;n~,¤gg)¤¢ **5,*0* g·€~;¤*¤· ¤~¤M#·¤¤~ an G£§’é»}€€nu»tr.¥»`E§ra"é?hZW~~, §¤ZZ5%¤~SE’¤air?§·,
“ usée ‘ rt nternporam", M¤ntrea1,"1nternatrona1
gg*;ELmNS , _ , computer An e(nrutr¤¤·, rncnnear , computer Ans nw.
mr et Blanc. Gaterre F’au1 Facrrettr , Pans. mkyq, New gchmr Art Ga|rE,y, NEW yum,
$86 flwergenzen", ‘Ga1ene Margarete Lauter‘, 1g7?'Ga§ne Wenlel", Paris, persona1 exhrhrtnunz
ann erm ‘ a ene war|”, Amsterdam, personal exhrbrtron,
I957 “C0ncordancia de Arte", "Galene Juana Mordc", “1 I Biennale da1a Gravure”, qubyana, “lCC1·1/E",
Madnd Los Angges, “GraHkh1errna1e",_\/renna, ‘Sec¤nd Inter
GSB M, Eier,,,a,€ |mSmaE¤r,a,E ds rgmmpe., natronal rawmg Bnennate", M¤dd1esbr0ugn,Yne
“Musée wan Moderne, narrsnoarerra oanrsr rampranr, $39;* ,’*¤"';'°', A*"R@;'E'g€ Tin , h b
Pa , 1 nbf , ‘ aerre ue err 0 ", u ga persona ex r rr
,gG'§.g;,;z;aA§:Et,,>;; ,/wa, 2,,,,0,, WSW, nun; wsarana rneuw, meucnszgn, persmar ennutran.
ex1·nt¤nt1on;"Serrgraphres”, "Ga1ene La Hune', Pansr
‘Musee d'Artg/|¤derne”, Pans, "Ga|erie 1nterrnedra"r
I·1erde1berg, ‘ alan de Mar", Pans. _ . . _
mo rcomputer erapnzcsr, rsunmnn Pgnen, Amstap Mrgxmiz",fg;1;Q2§?§`§Q§§i§é2gOR;§,’§NUQ{&f'“
¤¤·¤ ~ "<>¤rr·v¤*¤r Gr=vn¤= 70* ¤¤·r¤¤¤¢ " ¤¤¤r¤¤¤r· ins data were Output on Q mm-ormr Fmtljrna
Automatroa de Fnrrnas Ptastrcag, Madnd , "Co:nputer gmghs we an anangemen, 0, 5,9,,5 H, €,EmE,,,S
Grafrek 1 , Gaterre Mange1gang , Grnnnngen, Ga1erre DH E", genmatéd ,_,s,r,g the P,,,,C,,],e D, 00,,,,0,,ed
Fw F¤=¤¤¤¤» Z¤¤¤*·~ pmmurit,. me Ermms and tm pmhana aranm
1971 ‘ARC', ‘Musée d`Art Moderne", Pans, pers¤na1 are sele ed with tne aid of an "estnet1c irltre',
exnrbrtr¤n,`Srcoh", Fans, pers¤na1 exnntartnon; rrnptemented in the prograrn.
"Ga|erie Mange1gang', Grunrngen, personal exnrbrtronr
"Galerie Weillef`, Pans, “Arte y Crbernetrca", Buenos
»`;rt§;“Kunst1,njne", NLunrcn,‘Arteonrca", Sao Pau1o.
“ ierrna e", urem erg
1*372 “Ga1ene Swann Amsterdam, pers¤na1 exnrbttiurr,
“1rnpu1sos", "lnstrtuto Atemérr, Madrid, Barcelona
E!r1bao;“L`Art et1es Tecnnrnognes 1ndustnelles',\/rtryr
sur·Serne, “Kunstverern Ptnrznerrn", Plonnermi
“O¤rnputerkunst und Mustkanscne Texturen', “Smats-
galene, Stuttgart, ‘|n|ernat1¤na1 Computer Art E><nibr—
tron", M¤ntrea|;‘Cracap, Art et Te<:hn01¤gre, Le Creusot", Address
‘Ga1erre Wer11er”, Pans;“Musik/Fr1rn/Dia/Lrcnt Festrval", 5B Bid, Lat¤urrMaub0urg
Otyrnprc Garnes, Murrrcn. Pans 7°'“E
1B
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Succession of signs - this picture is composed of
successive columns with variable extent The sum of
the signs is fixed, Each column is filled with su?ns.
The signs are organized according to a given logic.
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Succession ci signs ~ this picture is composed nf
sumessrve culumns wrlh variable exleni. The sum 0I
the signs is hxea Each culumn is iilled wnih so ns.
The signs are organized according to a giveningic.
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FRIEDER NAKE -
CURRICULUM VITAE

1938 born in Germany.
Study: Mathematics, physics, philosophy.
1961-64 Assistant at the data processing center and

part-time assistant at the Institute of Mathematics
at the University of Stuttgart

1964 Sientific assistant at the data processing center

of the University of Stuttgart; works on the theory of

probabilities, statistics, computer graphs and esthetics.
1965-66 Editor of the student’s newspaper THS.

1967 Conferment of a degree of Dr. rer. nat on a thesis
of probabilities.

1968-69 Fellow of the National Research Council of
Canada.

1972 Professor at the University of Bremen, section
electrical en%ineering; works on topics of the technology
of systems of instructions,

EXHIBITIONS
1965 Stuttgart.

1966 Darmstadt, Recklinghausen, Munich, Stuttgart,
Frankfurt, Dortmund.

1967 Zurich, Ulm, Montreal, Stuttgart, Marseille.

1968 Brmo, Jehlava, Gottwaldov, Breitenbrunn, London,
La Haye, Berin, Stuttgart

1969 Zagreb.

PUBLICATIONS

1966 “Bemerku zur Programmierung von
Computer-Grafik’, Darmstadt

1966 “futura 13", Stuttgart

1967 "Computer-Grafik", published in the periodical
‘esthétique exacte", No 5/1967.

1967 “Kinstliche Kunst', published in "Art and
Cybemetics",

1967 *Matrizenmultiplikation”, published by “Edition hj
mayer, Stutigart

1968 “Herstellung asthetischer Objekte mit Rechen-
anlagen”, published in “Traitement de I'Information
Non-numeric", published by Springer, Vienna.

1968 “Die Kunstproduktion als EntscheidungsprozeB",
published in the periodical *bit international”, No 2/1968,
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FRIEDER NAKE: Digital graphs. One studies syste-
matically the pictures stored in matrices. These

elements are the signs which are distributed on a
quadrangular network. This representation will be trans-
formed, using the matrix calculation methods.

Address
BrahmsstraBBe 4
2800 Bremen
Germany

Universitat Bremen, OBN
2800 Bremen
Germany


FRIEDER NAKE —
CURRICULUM VITAE
ISGS bum in Germany. FRIBDER   Digrtal graghs. One studies syste-
snmy; Maaremariu. pnysua pnarmpw ··¤¤¤I;**¤¢ P·¤¤*?$ $***9** "‘ '“a*€‘°€$ me
Iesr-64 Assistant at the dana rocswng cme. and °'°'3°" §'° ”‘° s‘¤"5 W*!'°" we °'$*"‘l“'°d °" ¤
pargiarue assIsmrIIg me Instrgira ¤r Mam¤ma1I¤s  ;"f§;ifg  (Q" “° W"' I
Att e myarsity 0 tuttgarl ‘ ‘
I964 SIentiIIc assIstant at the data prucessing center
ol the University ¤1 Stuttgart; works on the theory or
pruhalnlmes. statisncs. computer graphs amd esthetics.
I965-66 Ediwrct the students newspaper THS
I967 Cunfermervt of a degree of Dr. rer. nat an a thesis
or prchabiIIties, I
@58-59 FeIIcw ¤r1rIe NaIionaI Research CnuncII at
Canada
1972 Professor atihe University of Bremen. sectron
etectncal engmeering; works on topics of the technology
or systems ot irrslruclium
EXHIBITIONS _
IQS5 Stuttgart.  
IQBS Dannsudt Recklinghausen. MunIcn, Stut@ar1, `
Frarrkrurt Drmmunu I
I967 Zunch. Llm, Montreal Stuttgart Marseille. I
IQSB Bm0.JenIav1. Guttwaldov. Brerlenbrunn, London,
La Haye, Berlin Stuttgart. `
IB69 Zagreb.
PUBLICATIONS
IQGG “BamerI<un en zur Pmgrammierun an
Computer-Gratilg Darmstadt 9 V
I966 'Iutura I3, Stuttgart. I
I957 'C¤rnputer·GrerII<", pubIIsned In the pen¤dicaI I
'asthétique e><acte”, No 5/ISS'?
I967 ‘I<IinstIIr:rIe I<unst‘, pubhshed In “Art and
Cyberneticst I
I967 'Matrrzenmulliplrkatiun', pubhshed by “Edrti0n hj Add
¤¤¤y¤’. 5•¤¤a¤rl erariféuase 4
1958 'Hersteiiung asthstischer Objekte mrt Rerzherv 2500 Bremen
anIagen”, published In “Uaitement de I‘InIormatI¤n Germany
Nan-numeric", pubIIshed by Spnnger, \/Ienna Unyvergm Emmy" OBN
IQSB ‘DIe r<unstpr¤duI<II¤n als Entscheidunngspr0zeB"I 2500 Bremen
pubIIshed In the peri¤dIcaI ‘I¤it internatmnal , No 2/IQGE, Germany
” I
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Four variations of one program. The distribution and

arrangement of the elements change from one

place to the other, depending on the sign used before,
using a function of probability.
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GEORG NEES -
CURRICULUM VITAE

1926 born in Nuremberg.

Since 1964 Works on problems of computer graphs.
1965 Introduction of a thesis about computer graphs

at the chair of ?hiiosophy and theory of sience at the
University of Stuttgart by Professor Max Bense.

1968 Début of works on computer plastics.

1969 “Einsatz des Computers in der gestaltenden
Architektur”, in collaboration with Ludwig Rase; head of
an informatics course at the University of Erlangen-
Nuremberg.

EXHIBITIONS

1965 “Studio-Galerie der Technischen Universitat’,
Stuttgart, first exhibition showing computer graphs
created with the aid of digital computers.

1968 “Cybernetic Serendipity”, London.

1969 “Computerkunst — On the Eve of Tomorrow”,
*Kubus", Hanover.

1970 *Auf dem Wege zur Computerkunst’, "“Neues
KongreBhaus', Davos; “Biennale”, Venice,
1971"Biennale", Nuremberg.

PUBLICATIONS

1964 “Computer-Grafik®, published in the periodical
*Grundlagenstudien aus Kybernetik und Geisteswissen-
schaft’, Vol. 5/1964 No 3/4.

1964 “Statistische Grafik", published in the periodical
*Grundlagenstudien aus Kybernetik und Geistes-
wissenschaften”, Vol. 5/1964.

1964 “Variationen von Figuren in der statistischen
Grafik’, published in the periodical *“Grundlagen aus
Kybemetik und Geisteswissenschaften”, Vol. 5/1964.
1965 "Computer-Grafik", published in the periodical *rot",
No 19/1965.

1969 "Generative Computergrafik”, Munich.

1969 “Vom bit zur dritten Dimension", published in the
periodical “data report”, Vol. 4 No 1/1969.
“Programming Stochastic Computer Graphics®,
put?l?srt?ed in the catalogue “Cybernetic Serendipity”.
1968-70 “Computer-Grafik und visuelle Komplexitat®,
published in the catalogue "Auf dem Wege zur Com-
puterkunst’, Kiel, and in "bit international”, No 2/1968.
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GEORG NEES. Digital graphs, created with a data
processing s%s]tem Siemens 4004 and output on a Zuse-
Graphomat The data are generated by a random
number generator. One can study the statisfical relations
of a picture and their esthetical effects.

Address

Siemens AG, Bereich Energietechnik
Giinther-Scharowsky-Straie 2

8520 Erlangen 2

Germany
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an inlnmralics ocurse at the University of Erlangenr
Nuremberg
E><HlE!lTlONS
1966 ‘Sludi0—GsIerie der Teorrrrischen Urriversilatl
Slutlgarl. first exhibition showing computer graphs
crealed wrlh the ard uf drgrtal computers.
HB 'Cybernelic Serendipily', London.
l969'C¤rnputerkur\slr On lhe Eve ol Tumunov/'. 1
‘Kubus'. Hanover.
l970`/Rui dem Wege zur Computerkunsl", “Neu%
Kangrebhausl Davos, “B1enrrale'r Venice
197l “Bierrrrs|e", Nuremberg.
PUEIJCATIONS
@64 '(lompuler-Grahk', published in thegeriudical ;
“Grurrdlagenslud1en aus Kyberrrelik und eislswrsserr 1
scrv.¤ft',Vc1,5/i9S4 No 3/4 1
l964"Stal1st1sche Graf1l<“, ubllslned rn lhe periodical ¤
‘GrundIagenstudlen aus lgbernellk und Gelstesr ·
wlssenschallen'. \/01.5/IQSA.
l964‘Variali¤nen von Hguren in der slalislisclren
Gralik'. published in lhe per»m1ical'GnrndIa?en aus
Kybemetrk und Gersteswrsserrschaflerl'. V0. 5/1964
lQS5 "Cgrgg>uter·-Grafrk", published rrr lhe periodical 'rof`,
Nu 19/l .
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Collection of forms. The same program is processed
several times, always under the influence of probable
alternations of data.
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LUDWIG RASE -
CURRICULUM VITAE

1925 bomn in Nuremberg,

Study: Architecture at the “Technische Hochschule”,
Munich; received several prizes in architecture and
urbanization competitions.

Since 1969 Activities on computer supported design in
collaboration with Georg Nees.

EXHIBITIONS
1970 “Biennale", Venice.
1971*Biennale”, Nuremberg,

PUBLICATIONS
1970 *Computerkunst - Teil der konstruktiven Kunst',
conference at the “Haus der Technik®, Essen.

1970 “Ordinateur et Art", published in “Le traitement
électronique de l'information", tome 12/1970.

1970 “Konstruieren mit Hilfe des Computers", published
in the periodical “Deutsche Bauzeitung™.
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LUDWIG RASE in collaboration with GEORG NEES:
Computer architecture. The solutions of architectural
problems of certain constructions with basic elements
will be solved by program controlled research with
the aid of computers. A computer controlled output
device draws selected results in any perspective.

Address

DIM (Design Institut Miinchen)

AugustenstraBe 38-42
Miinchen 2

Germany

]
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EXHIBITIONS
1970 “EnennaIe”, Vemce.
I97I 'EIennaIB'. Nuremberg
PUBLICATIONS
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conference al Ihe ‘Haus der TechnII<‘, Essen. Address
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KARL SIEBIG -
CURRICULUM VITAE

1947 born in Germany.

Study: *Fachhochschule fiir Gestaltung®, Kiel, state
examination in 1974,

1970 Activities on the theory of information and
artistical cybernetics,

1971 Research work on generative photography; photo-
mechanical transformations of computer graphs.
1970~71 Survey of the results in an elaboration:

introduction to theoretical aspects of the creation of
new visual structures with the aid of computers and

programmed phototechnical procedures.
1972-73 Research work on semantic structures using
generative procedures.

1974 Research work on semiotical theories with regard
to icones and symbols.

1974~75 Assistant at the "Fachhochschule fiir
Gestaltung®, Kiel.

Since 1975 Study at the *Deutsche Film- und Fernseh-
akademie”, Berlin.
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KARL SIEBIG: Transformations realized by a computer

with the program system DRAKULA (Herbert
W. Franke) with the aid of a photo-optical procedure.

Address

Am GroBen Kamp 32
2350 Neumunster
Germany

at present:
RiemannstraBe 3
1000 Berlin 61
Germany
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Elemenlary form of a computer graph.

OPtioaI transformaltion
of the same graph.
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ART AND COMPUTERS

Not long ago, computers were discovered as new technical
instruments which affect artistic creations. The result was electronic
art — a very controversal subject — which, in its beginning, was

tied to the conventional forms of expressionism, especially in graphic
arts, poetry, and music. But nowadays new sensitive evolufions
come forward, leading to a new unknown domain of great promise.
The application procedure is always the same: a program must be
designed which is made up of instructions for certain logical and
mathematical catenations the computer must realize. At this point we
already face a parlicularly significant aspect: of course it is

necessary to have a picture of the formal and quantitative mode and
the struclure of the wanted esthetic creation, whether it is a graphic
representation, a poem, or a piece of music. When the artist gets

to this point he has a wide range of pregramming languages at his
disposal, like a universal nolation. At first the resulls of the arithmetic
procedures are situated in the abstract symbolism of magnetic
tapes and punch cards. This information controls the output devices:
plotter (derived from to plot, in this context to draw a diagram, to
connect the point-by-point coordinate values), teletypewriter,
vocoder (device for acoustic output), etc. An immediate instruction
of an output device, supported by a computer, was the beginning

of the integration of art in modern technology.

GRAPHS, Computer graphs can be performed with plotters and
other reproductive electronic systems which have a certain resem-
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blance to conventional TV-sets. The manual realizalion of a design
or a drawing lasts several minules or hours. Using an electronic
device it is done in a split second. The extraordinary speed of
automatic reproduction is particularly suitable fo comprehend the
logic of the process leading beyond a series of structures or patterns
to an individual sequence of pictures: successive changes during
the projection, e,g. on a screen, animated designs created wilh the
aid of a computer, games with g{raphs on a screen. The possible
applications are determined by the structure of the respeciive
rograms: most of them are variable; they do not describe an
individual graph but a total diversity. These programs are processed
by a random number generator and the data reserve accidental a
slorage location, particularly when generating program routines
which generate series of data without any recognizable regularity.
The program assigns o each accidental number a visual sign,
a line with a certain length, angle, or colour. The operation mode of
these programs permit the creation of any quantity of unforeseen
structures.

FILM Like computer graphs, computer films are also based on
technica-scientific principles. The first computer film was crealed in
1963 by E. E Zajac in the laboratories of the Bell Telephone
Corporation. The film shows the movement of a sateliite in the
earth’s gravitational field. Soon after this début, several artistic efforts
were made, particularly by Charles Csuri, A Michael Noll, Lioyd
Sumner, John Mott-Smith, Georg Nees, and Ludwig Rase. These
cineasts designed phase-pictures and assembled them into
molion picture sequences using a computer controlled drawing
device. The pioneer of computer motion pictures, John Whitney,
made his début with experimental nonfigurative graphs in motion
ictures, Later he went to 1BM's scientific center in Los Angeles fo
earn the necessary technical know how, His favorite program is
based on works of Jack Citron. John Whitney realized the basic
material on a screen with the aid of a computer; he *colours" his
films using an optical bench, The individual parts were assembled
corresponding to their effects. The sons of John Whitney also
have a certain reputation in making remarquable compuler films e.g.
*Mosaic of Binary Digits' by Michael Whitney. One of the most
interesting programs in the domain of the development in cinemale-
graphics we owe to the suggestion of K. C. Knowlton. It is a kind
of process based on the application of microfilms. The pictures are
composed like a mosaic under a given characteristic pattern,
The inventor used this process in many variations and other film-
makers followed, parlicularly Lillian F. & Schwarz with his film
*Pixillation”,
Viadimir Bonagic did it in a different way: he constructed a luminous
screen, During a continual process the single compartments can
be illuminated in symmetric positions of an extreme diversity. This
diversity comprises such a wide range of configurations which
nobody can ever evaluate.

EVERYBODY CAN PARTICIPATE. Certain experiments which allow
the participation of everybody in the creation of |'i>ictures resulted

in an absolute nonacceptance of classical models. For this reason if
is indispensable that the process is under visual control, That is

only possible with the help of electronic screens. The easiest method
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lo praciice il: the spectalor can chaose by pushing a buiton the
characteristic values which are reserved by the program. The
spectator takes the part of the random number generator. Durin,

a later phase it will be conceivable that the spectator is engaged ina
kind of dizlogue with the esthetic program and will be involved in

a graphic game. In the mare distant future when each household will
be connected with an il':fuf and output device via a general
computer network to a data processing center, as predicted by
futurologists, there might raise up intellectual and creative rivalry
again, The methads of large picture projection and the development
created now will result in an augmentation of the effects.

Back to the present time one can only find the modest beginnings
inan attractive domain of great promise which is being realized
al the moment. Using a pmﬁram designed by Klaus Thomas, IBM
Germany, the speciator pushes 8 numeric bu{tons. Thus he determines
the ouilines of a given picture on a screen which is composed of
straight black and white lines. Everybody who wanis to execute this
picture for himself with the aid of a plotier is allowed to do so.
Another possibility is a special graphic recorder, a device first
developed by Helmut Schenk and Hans-Jirgen van Kranenbrock
for use in medical scinﬁllngrarghy. This device is controlled by a
punched paper tape. The perforated information describes a picture
which can be drawn in several colours on the screen of a display.
ltis also possible to calculate the piclure before with the aid of
another computer. The graphic recorder is an “intelligent terminal®
and so it is possible to change the pictures which are determined by
the data and stored on a tape. One also can change point by

int the realized mosaics on the continually coloured surface or

he dot density of the ink ribbons. The colours can take place on
each point of the chromatic scale, Finally it is possible to separate
some of the sixteen standard colours. The artist can determine the
effects of his creation; they are given by the program routines,

the devices, and the possibility ot further evolutions in the program
area, Thus many aliraclive graphic and chromalic shades can%e
created all based an ane basic motif.

MUSIC AND GRAPHIC STRUCTURES The fact that the same

rams and peripheral computer devices can be used for all
applications mentioned above facilitates the combination of different
represeniations, Thus it is possible to create al the same lime e.g,
music and graphic slruclures, This was achieved in pariicular by the

up *Ars Intermedia” in Vienna under the direction of Otto

kmann. In future it will be possible to create a centralized method
of representation with several devices. A startling example is the
program system SPASMO by Alan Sulcliffe a Bracknell which is
controlled by magnetic tapes. It manages the projection of slides, the
recitation of poems, etc. In 1969 the first show of this event took
plzce in London, Queen Elisabeth Hall.

ART? As before this question is still unanswered today: are the
manifestations written in this arlicle due to the domain of art or not?
Obwviously the technical evolution does not care about this theoretic
dilemma It is of litile importance how it may be called when new
visual, audible, and sensible regions are conquered by technology.

Its application in art will emichghe world and make it less prosaic and
materialisfic than it would be without,

Prepared by the Goethe-Institut zur Pflege deutscher Sprache
und Kullur im Ausland e.V,, Munich, in cooperation with the authors
of the exhibition *“Towards Computer Art",

Exhibition and catalogue compiled by Dr. Herbert W. Franke.
Designed by Gert Blass

Translated from the French language by Reinhard Habecker,
© Goethe-Institut, Munich, 1976

Back cover: Chimigramme by Pierre Cordier.
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