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Focus sur Colloquy of Mobiles de Gordon Pask

Gordon Pask
Colloquy of Mobiles, 1968 et 2019 

Personnage complexe d’abord influencé par Norbert Wiener,  
Gordon Pask a été un des pionniers de la cybernétique de second 
ordre, s’attachant aux effets et aux contextes dans lesquels la 
cybernétique soit la science du contrôle des système d’information, 
vivant ou non-vivants s’applique à elle-même. Au centre de ses 
recherches l’interaction entre l’homme et la machine est conçue 
comme un processus dynamique qu’il formalise en une « théorie de 
la conversation » et une théorie de l’interaction entre acteurs 
organisés autour de systèmes de contrôle aussi bien électronique 
que mécanique ou biologique. Au travers de multiples publications 
dont Conversation, cognition and learning (1975), Gordon Pask 
développe sa théorie de l’interaction ancrée au sein d’une théorie 
des systèmes définissant la fonction des acteurs au sein d’un réseau 
et anticipant des modèles d’apprentissage (learning) qui trouvent 
aujourd’hui toute leur actualité. Au travers de multiples installations 
comme Musicolor (1953) où le musicien était l’acteur d’un 
mécanisme d’apprentissage, comme SAKI (1956) un système 
informatique adaptatif d’enseignement ou plus tard des 
environnements informatiques permettant d’interagir avec de vastes 
bases de données (Thoughstickers, 1974). Enseignant dans de 
nombreuses universités en Angleterre, aux États-Unis ou au Canada, 
il sera aussi l’interlocuteur de Cedric Price pour la conception du  
Fun Palace (1961) une architecture prônant l’interaction et la 
participation ainsi que consultant auprès du Architecture Machine 
Group avec Nicholas Negroponte au M.I.T. Colloquy of Mobiles est 
une installation présentée lors de la célèbre exposition Cybernetic 
Serendipity organisée par Jasia Reichardt en 1968 à l’Institute of 
Contemporary Art (I.C.A) à Londres et consistait en une sculpture 
cybernétique dans laquelle des automates mâles et femelles 
conversent alors qu’un spectateur humain armé d’une torche pouvait 
interagir et s’impliquer  dans les échanges, le dispositif évoluant 
ainsi au cours des différentes actions.

7 © Cybernetic Serendipity, 1968 

Press Release

Dossier 
de presse 

Direction de la communication
et du numérique

centrepompidou.fr

Ce
nt

re
 P

om
pi

do
u

Dossier 
de presse 

Direction de la communication
et du numérique

centrepompidou.fr

Neurones,   
les intelligences 
simulées  

26 février – 20 avril 2020
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Publication 

Neurones, les intelligences simulées
Catalogue de l’exposition 

Sous la direction de  
Frédéric Migayrou  
et Camille Lenglois

Co-édition 
HYX Éditions  
et Les Éditions du Centre Pompidou 

Français 
15 x 20,5 cm 
Couleurs N&B et quadri, broché 
24 Euros
Parution février 2020 

Exhibition Catalog
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Section 1 
L’objet-cerveau 
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Johannes VERSOR
Edition de "de Anima" d'Aristote, 1501
(005)

Adriaan VAN DE SPIEGEL & Giulio CASSERI
De humani corporis fabrica libri decem, 1627
Collection BIU Santé Médecine
(010)

Franciscus SYLVIUS
Institutiones Anatomicae, 1641
Collection BIU Santé Médecine
(013)

Govard BIDLOO
Représentation détaillée des différentes 
zones cérébrales (Anatomia humani corporis), 
1685
© J. Paul Getty Trust
(015)

Raymond DE VIEUSSENS
Méninges repliées révélant les convolutions 
cérébrales et le sinus sagittal, 1685
Crédit : Wellcome Collection. CC BY
(016)

Pierre TARIN
Iconographie de la cavité cérébrale, 1750
Collection BIU Santé Médecine
(018)

Jacques-Fabien GAUTIER D'AGOTY
Anatomie de la tête, 1748
Collection BIU Santé Médecine
(019)

Francesco GENNARI
Représentation des différentes zones cérébrales, 1782
Crédit : Wellcome Collection. CC BY
(014)

Karl Friedrich BURDACH
Représentation sagittale des différentes parties du cerveau humain, 1822
Collection BIU Santé Médecine
(024)

Jean-Baptiste Marc BOURGERY & Nicolas Henri JACOB
Coupe de l'encéphale sur le plan médian, 1844
Collection BIU Santé Médecine
(036)

Muneaki MIHARA 
Tête divisée en 35 aires représentant les facultés humaines, 1888
Crédit : Wellcome Collection. CC BY
(047)

Achille-Louis FOVILLE
Traité complet de l'anatomie, 1844
Crédit : Wellcome Collection. CC BY
(025)

Sir David FERRIER
Vue latérale du cerveau humain, 1876
Crédit : Wellcome Collection. CC BY
(060)

Harvey CUSHING
Tumeur des vaisseaux sanguins du cerveau, 1928
(062)

Walter E. DANDY
Pneumoencéphalographie de la tête après 
injection gazeuse intra-spinale, 1919
(026)

Hans BERGER
Premier électroencéphalogramme humain, 1924
Crédit : Hans BERGER
(031)

Godfrey NEWBOLD HOUNSFIELD & Allan MCLEOD CORMACK
Scanner X Siretom, CT Scanner, 1975
(028)

Sir Peter MANSFIELD & Paul LAUTERBUR
Imagerie par résonance magnétique (IRM), 1972
Crédit : Sir Peter MANSFIELD, Paul LAUTERBUR
(030)

Egas MONIZ
Angiographie cérébrale, 1927
Crédit : Egas MONIZ
(027)

Niels LASSEN
Visualisation par résonance magnétique 
du flux sanguin cérébral (CBF), 1961
(029)

Samuel Thomas von SÖMMERRING
Gravure (Sur l’organe de l’Âme), 1796
(023)

Bartolomeo EUSTACHIO
Tabulae Anatomicae, 1552-1728
(017)

Gregor REISCH
Animae sensitivae, 1503
Collection BIU Santé Médecine
(003)

Andreas VESALIUS (Vésale)
De Humani Corporis Fabrica, 1543
© J. Paul Getty Trust
(004)

Thomas WILLIS
Cerebri Anatome, 1664
(012)

René DESCARTES
Diagramme du cerveau humain, 1692
© J. Paul Getty Trust
(022)

Albertus MAGNUS
De Anima (Philosophia naturalis), 1506
Crédit : Wellcome Collection. CC BY
(006)

Léonard De VINCI
Études anatomiques (cerveau, boîte crânienne, nerfs 
crâniens, appareil génito-urinaire masculin), 1508
Crédit photo : akg-images
(007)

Ibn Sina (AVICENNE)
Tête, avec cellules de ventricules (De generatione embryonis), ca 1347
Crédit : Wellcome Collection. CC BY
(002)

Robert FLUDD
Microcosme de l'âme, 1619
© J. Paul Getty Trust
(009)

Juan de VALVERDE
Système vasculaire et artériel du 
cerveau humain, ca 1568
Crédit : Wellcome Collection. CC BY
(038)

Matthias QUALLE
Tête humaine et épaules avec coeur et 
cerveau ; indications des sens, 1513
(040)

Jacopo BERENGARIO DA CARPI
Isagogae breues, perlucidae ac uberrimae, 
in anatomiam humani corporis a communi 
medicorum academia usitatam, 1523
(059)

Hans Magnus HUNDT
Tête humaine (Antropologium), 1466
Crédit : Bayerische Staatsbibliothek
(041)

Rembrandt VAN RIJN
Leçon d'anatomie du docteur Deyman, 1656
Crédit : Amsterdam Museum
(032)

Frederik RUYSCH
Préparation d’un cerveau avec artères et 10 nerfs crâniens, 1744
Crédit : Heidelberg University Library
(033)

Theodor SCHWANN
Investigations microscopiques de la correspondance entre 
structure et croissance chez les animaux et les plantes, 1838
Crédit : Wellcome Collection. CC BY
(001)

Christian Wilhelm BRAUNE
Coupe de cerveau vu du dessus, 1872
(037) Camillo GOLGI

Anatomie du système nerveux, 1880
(057)

Franz Joseph GALL
Topographie de la tête, 1837
Crédit : University of Toronto
(048)

Louis-Pierre GRATIOLET
Description microscopique de neurones, de moëlle épinière 
humaine, et cerveau d’un éléphant, 1854
(039)

Theodor MEYNERT
Face médiane du cerveau après arrachement 
de l’écorce et de sa substance blanche, 1885
Collection Bibliothèque nationale de France
(043)

Oskar VOGT
Cartographie de la ségrégation corticale au jeune âge, 1926
Crédit : The C. and O. Vogt Archive, Heinrich Heine University 
Düsseldorf
(050)

Paul FLECHSIG
Myélinisation des composés
de la fibre corticale, 1920
Crédit : Wellcome Collection. CC BY
(049)

Korbinian BRODMANN
Cérébralisation de la surface hémisphérique 
latérale et médiane de l'homme, 1909
Crédit : Wellcome Collection. CC BY
(051)

Joseph Jules DEJERINE
Face interne d'un hémisphère gauche, 1895
Crédit : Francis A. Countway Library of Medicine
(046)

Santiago RAMON Y CAJAL
Arborescence dendritique, 1900
Crédit : Museo Cajal
(054)

Friedrich ARNOLD
Tabulae anatomicae, 1852
Collection BIU Santé Médecine
(045)

Otto Friedrich Karl DEITERS
Cellules nerveuses de la corne
antérieure (substance grise) de
la möelle épinière, 1865
Crédit : Wellcome Collection. CC BY
(052)

Carlo MARTINOTTI
Cellules de Martinotti, 1889
(053)

Dr John HARLOW
Phineas Gage, 1848
(063)

Bernard HOLLANDER
Tête montrant les 'convolutions' (lobes) du cerveau, 
d'après R.W. Reid, fin XIX - début XX
Crédit : Wellcome Collection. CC BY
(061)

Rafael LORENTE DE NÒ
Arbres dentritiques, 1922
(058)

Anders RETZIUS
Anatomie du système nerveux de l’écrevisse, 1890
(055)

Santiago RAMON Y CAJAL
Dessin, 1900
Crédit : Museo Cajal
(056)

Johann Christian REIL,
Cerveau humain ouvert, vue de dessous, 1812
(044)

Sir Charles BELL
L’anatomie du cerveau, 1823
Crédit : Wellcome Collection. CC BY
(021)

Felix VICQ d’AZYR
Planche coloriée représentant au naturel le cerveau humain, 1786
Collection BIU Santé Médecine
(020)

Emil HUSCHKE
Gravure (Crâne, cerveau et âme
des hommes et des animaux), 1854
Collection BIU Santé Médecine
(034)

Karl WERNICKE
Le système gyral primordial du cerveau humain, 1874
(035)

Johannes DRYANDER (EICHMANN)
Anatomiae, hoc est, corporis humani 
dissectionis pars prior, 1537
(008)

Costantini VAROLI
Vue du dessous du cerveau et
du trajet optique, 1591
Collection Bibliothèque nationale de France
(011)

Alors qu’Aristote désignait le cœur comme siège des sensations,  
le cerveau n’étant composé que de terre et d’eau, il fallut attendre 
le Moyen-âge pour que la compréhension et la représentation de 
l’intelligence soit associée à la tête. Avicenne (980-1037), Albert le 
Grand (1200-1280 env.), Gregor Reisch (1467-1525 env.) furent les 
premiers à représenter des fonctions cérébrales définies par une 
topographie de la boîte crânienne et fondées sur la possible 
existence de ventricules accueillant notre entendement et nos 
émotions. Avec la Renaissance, l’anatomie dévoile la complexité  
de l’objet cerveau, les premières planches de Léonard de Vinci,  
suivies tout au long du 16e siècle par les gravures des ouvrages de 
Johannes Dryander et d’Andreas Vesalius. La leçon d’anatomie du 
docteur Joan Deyman (1656) de Rembrandt accentue l’idée d’une 
séparation du corps et de l’esprit telle qu’affirmée par René 
Descartes. L’analyse anatomique offre progressivement une 
compréhension morphologique du cerveau. Raymond Vieussens, 
Jacques-Fabien Gautier d’Agoty et Felix Vicq d’Azyr projettent de 
construire une cartographie des facultés, qui s’affirma avec la 
pseudo-science qu’était la phrénologie.  

La première mise en évidence grâce au microscope d’un réseau 
nerveux (Pierre Gratiolet), mène à la découverte des neurones 
(Johann Purkinje, Otto Deiters). Enfin, l’affirmation du cerveau 
comme système dynamique (Camillo Colgi, Santiago Ramón y 
Cajal) conduit à l’invention de nouvelles représentations du 
cerveau, comme la radiographie, les encéphalogrammes, ou la 
résonance magnétique, révélant la puissance de neurotransmission 
du monde cérébral.

Graphe 1
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Section 2 
L’intelligence des jeux 
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9.51044

9.98507
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6.109253.61092

3.55535

3.59731

3.7013
3.54096

3.77276
9.56801
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3.49651

3.48124

9.68034
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Alex BERNSTEIN
A. Bernstein (programmeur IBM et joueur d’échecs) devant un IBM 704, 1958
Crédit : Photo Andreas Feininger/The LIFE Picture Collection/Getty Images
(011)

Christopher STRACHEY
Programme de jeu de dames et premier programme de jeu « Turing complet ».
Fonctionne pour la première fois à vitesse raisonnable lors de l'été 1952 sur
l'ordinateur Ferranti Mark I de l'université de Manchester, 1951
(024)

Alan TURING
Turochamp, 1948
© DR
(009)

Donald MICHIE
MENACE, 1961
© Donald MICHIE
(017)

BORIS
Boris Electronic Chess Computer, 1977
Crédit : Creative Commons
(041)

Peter R. JENNINGS
MicroChess, premier jeu vendu. Le code fourni sur 
papier est à implémenter par le joueur, 1976
© Peter Jennings
(028)

Jonathan SCHAEFFER et son équipe
Chinook (premier programme à gagner un titre de champion du monde), 1994
© DR
(015)

DEEP BLUE (IBM)
Programme de jeu d’échecs Deep Blue contre G. Kasparov, 1996
Crédit : Bernie Nunez/Allsport
(030)

DEEP MIND (Google)
Intelligence artificielle AlphaStar jouant à Starcraft II, 2018
© DR
(033)

DEEP MIND (Google)
AlphaGo - AlphaGo Zero, 2016
© DR
(032)

Bell Labs
Ken Thompson et Joe Condon jouant sur Belle, ordinateur pour jeu d’échecs, 1983
© Bell Laboratories
(006)

Hans BERLINER et Carl EBELING
HiTech, ordinateur de jeu d'échecs développé par M. Campbell,
C. Ebeling et G. Goetsch à l’Université Carnegie-Mellon (CMU) , 1985
© Bill Redick
(020)

Claude SHANNON et Edward LASKER
C. Shannon et E. Lasker (champion d’échecs) jouant
sur la première machine de Shannon au MIT, 1950
Don de Monroe Newborn
(007)

Konrad ZUSE
Représentation de « coordonnées » logiques à
trois bits dans un tableau 8x8, Plankalkül, 1945
© Deutsches Museum
(005)

New Mexico Los Alamos Laboratories
Premier programme de Blackjack sur un ordinateur IBM-701, 1954
© IBM
(036)

John BENNETT et Raymond S. WILLIAMS pour FERRANTI
Ordinateur NIMROD permettant de jouer au jeu de Nim, 1951
(022)

MIT Lincoln Labs
Simulation de jeu Tic-Tac-Toe, 1959
(039)

Josef KATES
L’acteur D. Kaye gagnant face au jeu Bertie The Brain (sur écran Rogers Majestic) 
lors de la Canadian National Exposition, 1950
Crédit : Photo Bernard Hoffman/The LIFE Picture Collection/Getty Images
(023)

Sigma War Games
Le Président L. Johnson examinant des positions
américaines au Vietnam, 1964
(027)

RAND CORPORATION
Project Simulator, programme d’entraînement et de simulation de guerre du Centre 
de direction de la défense aérienne (Air Defense Direction Center, USA), 1952-1958
© RAND Corporation
(025)

OPERATION RESEARCH OFFICE (ORO)
Hutspiel, jeu opposant l’OTAN à l’URSS, 1955
(026)

Richard GREENBLATT
Allen Moulton et R. William Gosper utilisant Robert Q sur un ordinateur 
PDP-6 (DEC), 1966
© Computer History Museum
(018)

Alexander S. DOUGLAS
Jeu vidéo de Tic-Tac-Toe OXO (Noughts and Crosses) 
conçu sur ordinateur EDSAC, 1952
© DR
(035)

Alexey PAJITNOV (avec Dmitri PAVLOVSKI
et Vadim GUERASSIMOV)
Jeu vidéo TETRIS sur ordinateur Elektronika 60, 1984
© Gerilynn Maria
(038)

Gerald TESAURO
Jeu de Backgammon TD-Gammon, utilisant l’apprentissage par renforcement 
(Reinforcement Learning), sur ordinateur IBM, 1992
© IBM
(014)

Feng-Hsiung HSU, Thomas ANANTHARAMAN, Murray CAMPBELL
Ordinateur de jeu d’échecs ChipTest, 1985
Don de Feng-Hsiung Hsu
(029)

Robert HYATT
Cray Blitz I, 1983
Crédit : Carnegie Mellon University 
(021)

STAGE
Simulation of Total Atomic Global Exchange. 
Jeu de simulation de guerre à quatre mo-
dèles (Department of the Air Force, contrat 
de recherche AF 49(638)-1179, USA), 1963
(037)

Charles HOPPER
Ajeeb, jeu d’échecs mécanique de l’ébéniste
de Bristol Ch. Hopper, 1865
(008)

Charles BABBAGE
Tic-tac-toe, 1844-1868
Crédit : Wikimedia Commons
(001)

Demis HASSABIS, Mustafa SULEYMAN, Shane LEGG
D. Hassabis présentant la technologie Deep Mind, 2015
© DR
(031)

John H. CONWAY
Le Jeu de la vie 
(Game of Life), 1970
(034)

Dietrich PRINZ
D. Printz devant un ordinateur
Ferranti Mark I, 1951
Crédit : Photo Raymond Kleboe/Picture
Post/Hulton Archive/Getty Images
(010)

Peter R. JENNINGS
MicroChess, programme de jeu d'échecs pour le
micro-ordinateur MOS Technology KIM-1, 1976
© Peter Jennings, 1976
(040)

Gonzalo TORRES Y QUEVEDO et Norbert WIENER
Gonzalo Torres y Quevedo jouant avec N. Wiener sur la machine inventée par son père Leonardo. 
Image tirée d’une vidéo du Congrès Cybernétique de Paris, 1951
(002)

Nicholas METROPOLIS et Stanislaw ULAM
Méthode de Monte-Carlo, 1947
(003)

John Von NEUMANN et Oskar MORGENSTERN 
Théorie des jeux et comportements économiques, 1944
(019)

John McCARTHY
Programme Kotok-McCarthy, MIT, 1956
(013)

Arthur SAMUEL
A. Samuel jouant sur un IBM 701, 1957
© IBM
(012)

Herbert SIMON et Allen NEWELL
Programme de jeu d’échecs NSS, 
Carnegie-Mellon University, 1958
(016)

Paul STEIN et Mark WELLS
P. Stern (gauche) et N. Metropolis jouant aux échecs sur un ordinateur MANIAC I à Los Alamos, 1951
Crédit : Courtesy of Los Alamos National Laboratory
(004)

L’idée qu’un automate puisse se confronter à l’intelligence 
humaine a émergé historiquement au travers de jeux comme le 
Tic-Tac-Toe (Morpion), le jeu de dames, ou les échecs. Au-delà  
des faux automates comme ceux du Baron von Kempelen (Le Turc 
mécanique, 1769) ou de Charles Hopper (Ajeeb, 1865), Charles 
Babbage, le concepteur de la machine analytique préfigurant 
l’ordinateur, développe une première recherche sur les arbres de 
décisions à partir du Tic-Tac-Toe. Si Leonardo Torres crée le premier 
automate fonctionnel (El Ajedrecita, 1910), c’est la conception du 
théorème du minimax par John von Neumann, un algorithme 
optimisant l’arborescence des décisions permettant aux ordinateurs 
d’évaluer la pertinence de chaque coup, qui ouvre la voie aux 
modèles d’apprentissage. Alan Turing, Konrad Zuse, Claude 
Shannon... Les pionniers du domaine computationnel ont 
développé des programmes informatiques de jeux, échecs ou 
dames, afin d’optimiser la logique des arbres de décisions comme 
la recherche arborescente Monte Carlo. 

L’accroissement de la puissance des ordinateurs qui favorisa le 
développement de l’intelligence artificielle par Allen Newell et 
Herbert Simon puis par des chercheurs comme Donald Michie et 
John McCarthy, ont stimulé la confrontation entre l’homme et la 
machine, jusqu’à la création du programme Deep Blue et la victoire 
de la machine sur le joueur d’échecs Garry Kasparov en 1997.  
À la suite de cet événement, le programme AlphaGo Zero de la 
société Google DeepMind bat le champion Lee Sedol en 2016,  
la même société développant une intelligence artificielle similaire 
pour le jeu de stratégie en temps réel StarCraft.

Graphe 2
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Section 3 
Cyberzoo 

1920

1900

1940

1960

1980

2.97041
3.157

3.3322

2.74084

2.8622

2.80336

3.06805

5.79909

2.74084

3.04452

3.13549

2.83321

3.11352

2.94444

2.8622

3.157

3.04452

2.97041

2.89037

9.278

5.72031

3.23868

2.80336

2.74084

3.3322

5.84354

6.01616

2.80336

2.83321

3.38439

3.38439

2.80336

2.77259

2.70805

2.74084
3.13549

6.06379

2.80336

3.04452

2.86226.13123

2.70805

2.80336

3.09104

9.49552
9.37585

2.94444

5.82895

3.29584

2.83321

5.8861

2.94444

2.80336

9.84161

2.80336

2.74084

2.97041

3.11352

3.13549

2.91777

3.04452

2.74084

5.85793

2.80336

2.70805

2.94444

2.77259
9.3501

2.70805

François-Xavier LALANNE
Tortue R/C, 1966
Crédit : Video Gaumont Pathe Archives
(026)

Ivan & Bert SUTHERLAND
“Franken” la machine à résoudre des labyrinthes, 1953
Crédit : Carnegie Mellon University Archives
(010)

Hans KRETZ, Andre J. ANGYAN, Heinz ZEMANEK
Machina Combinatrix, 1959
(011)

Ewald EICHLER & Heinz ZEMANEK
Tortue de Vienne, 1954
(027)

John H. HAMMOND & Benjamin F. MIESSNER
Chien électrique, un véhicule automatique phototrope, 1912
© 2019, The Tesla Collection
(001)

Henri PIRAUX
Phil the Radio Dog (Philidog), 1928
(002)

William R. ASHBY
Homéostat La machine à penser, conception d'un cerveau, 1948-1949
© 2008, The Estate of W. Ross Ashby
(004)

Edmund C. BERKELEY
Squee l’écureuil électrique, 1951
© 2019 - Computer History Museum
(028)

Thomas ROSS
Rat mécanique, 1938
(024)

ANONYME
Tati le chien cybernétique, 1959
Crédit : Collection Daniel Dennett
(009) Dr. Dániel MUSZKA

Elektronikus Katicabogár, 1956
© Collection of Foundation of
Informatic History Museum, Budapest
(013)

Oliver SELFRIDGE
Le Pandemonium, 1957
(015)

Anne Hendrik BRUINSMA
Cyber le chien, 1958
© Philips
(022)

Robin PARKINSON & Eric MARTIN
Toy-Pet Plexi-Ball, 1968
(014)

Marvin MINSKY & Seymour PAPERT
Tortue LOGO, 1969
© MIT Press
(018)

Nicholas NEGROPONTE
SEEK MIT, 1970
Crédit : Photo The Jewish Museum/Art Resource/Scala, Florence 
© J. Paul Getty Trust, 2020
(020)

Heinz VON FOERSTER & Murray L. BABCOCK
Adaptive Reorganizing Automaton (ARA), 1963
© The University of Illinois Archives
(017)

Norbert WIENER
Portrait du Professeur Wiener, en classe au MIT, avec le mécanisme de la mite électrique Palomilla, 1949
Crédit : Photo Alfred Eisenstaedt/Pix Inc./The LIFE Picture Collection via Getty Images
(005)

William G. WALTER
Robot Tortues de Bristol Elmer et Elsie ELectroMEchanical, sensibles à la lumière, 1949-1951
(003)

Otto Walter HASELOFF
Hinz et Kunz, tortues cybernétiques, 1962
(012)

Frank ROSENBLATT
F. Rosenblatt avec un rat de laboratoire, 1966
© Cornell University Library, Division of Rare and Manuscript
Collections. Photograph by Sol Goldberg
(019)

Claude SHANNON
Theseus la souris qui résoud les labyrinthes, 1952
© Getty Images/Photo by Keystone
(006)

John Hopkins University APL
Modèle de robot autonome "Beast II" de Hopkins
(Hopkins Beast Autonomous Robot Mod II), 1962
(016)

Janusz WOJCIECHOWSKI
Super Azor, 1958
© Getty Images/Photo by Keystone
(008)

Nicolas SCHÖFFER
CYSP, 1956
(021)

Albert DUCROCQ
Job le renard, 1951
© Musée des arts et métiers-Cnam/photo Michèle Favareille
(007)

Richard A. WALLACE
Ordinateur pouvant résoudre des labyrinthes, 1952
(025)

Akira KANAYAMA
Machine à peindre contrôlée à distance, 1957
Crédit : Hyogo Prefectural Museum of Art, © Kanayama Akira and Tanaka Atsuko Association
(023)

Si les premiers robots interagissant avec leur environnement 
apparaissent au début du 20e siècle (Electric Dog, 1919, Philidog, 
1928), ce sont bien les pionniers de l’informatique, mathématiciens 
et théoriciens des systèmes l’information et de la communication 
qui vont développer les premières machines interactives leur 
donnant le plus souvent la forme d’un animal. Norbert Wiener, qui 
publie La cybernétique. Information et régulation de l’animal et de 
la machine (1948), crée la Palomilla (1949) en lui donnant l’image 
d’une mite. Il introduit la notion de feedback, qui sera développée 
par W. Ross Ashby, auteur de Design for a Brain (1952) et 
concepteur de l’Homeostat (1948-1949), une machine qui réagit 
aux perturbations de son environnement. Le neurophysiologique 
Wiliam Grey Walter, qui a conçu les premiers robots dotés d’un 
système à deux neurones dotés d’une capacité d’apprentissage, 
leur donne la forme des tortues automates. 

Ainsi, les pionniers de la cybernétique multiplient les recherches 
sur l’intelligence artificielle créant un cyberzoo, des machines 
prenant la forme d’animaux variés, renards, ou coccinelles ou 
tortues, jusqu’à les comparer à des animaux réels. Frank Rosenblatt 
crée dans cette optique le Perceptron (1957), un algorithme 
d’apprentissage qu’il confronte à l’intelligence des souris. Évitant 
l’image galvaudée des robots anthropomorphes, ce « cyberzoo » 
préfigure les modèles de l’intelligence artificielle et anticipe les 
applications neuronales actuelles, des systèmes connectés à la 
voiture autonome.

Graphe 3
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1400

1200

1300

1500

1600

1700

1800

1900
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4.03424

4.08598

3.98898

6.39693

11.0852

3.96081

6.40523

3.95124

3.951243.95124

3.82864

3.94158

6.48464

11.4414

3.83945

3.95124

3.92197

3.8712

3.94158

3.93183

3.931833.93183

3.83945

3.95124

3.92197

3.8712

3.94158

3.93183

3.931833.93183

11.2619

9.66142

4.08598

6.46925

9.66777 3.8712

9.9475

9.88837

9.88837
11.2606

6.46147
6.46147

9.88837

11.2619

9.66142

4.08598

6.46925

9.66777 3.8712

9.9475

9.88837

9.88837
11.2606

6.46147
6.46147

9.88837

11.2619

9.96646

9.83628

9.86786

4.03424

9.83092 4.00733

3.83945

10.1023

9.99424

9.99424

9.56801

4.00733
4.00733

9.994249.56801

3.91202

3.88156

3.92197

9.97115

9.88328

4.08598

9.89344 9.63561

10.162

9.99424

9.99424

9.66142

9.60238
9.60238

9.99424

9.66142

4.01638

3.92197

3.9982

9.75266

3.98898

9.62905

3.91202

9.88837

9.76423

9.76423
4.08598

4.06903
4.06903

9.76423

4.08598

3.96081

3.82864

6.39693

9.84692 3.85015

9.92329

9.85744

9.85744
6.46925

4.03424

4.03424

9.85744

6.46925

4.00733

3.86073

3.96081

6.40523

3.95124

3.95124
3.95124

4.08598

3.8712

10.1146

10.0476

10.0476
9.66777

9.5819
9.5819

10.0476

9.66777

4.04305 6.51471

9.54681

9.54681
3.8712

3.9982
3.9982

9.54681

3.8712

3.97029

3.97029

3.970293.97029
10.4341

10.4341
9.9475

9.69892
9.69892

10.4341

9.9475

6.48464

3.82864

3.86073

11.6263
9.88837

6.51471
6.51471

11.6263

9.88837

6.43775

9.88837

6.51471
6.51471

11.6263

9.88837

6.43775

6.46147
6.46147

9.88837

11.2606

11.0541

6.51471

6.46147
6.51471

6.46147

9.88837

6.43775

ANONYME (d’après Ramon LLULL)
Arbor Scientiae, 1635
Crédit : Photo by Ipsumpix/Corbis via Getty Images
(002)

Gregor REISCH
Margarita Philosophica, 1525
(021)

Alonso DE PROAZA
Illustration du système de Llull,
tirée de De Logica Nova, 1512
(003)

ZWINGER
Taxonomie, 1590
(020)

Fra Luca PACIOLI
Arbre des Proportions, 1509
Crédit : Getty Research Institute, 
Los Angeles
(006)

John E. MURDOCH
Manuscrit divisant la philosophie 
en dichotomies, 1200
(023)

Ramon LLULL
Arbre de connaissance, 1295
(022)

Disciple de Ramon LLULL
Analyse de l'être/existence et
de ses subdivisions, 1323
(013)

Joachim De FLORE
Liber figurarum (Livre de figures), 1202
(067)

ANONYME
Dichotomie du XIVe siècle entre
science et vertu, fin du 14e siècle
(001)

ANONYME
La destruction d'un arbre porphyrique,
début du 16e siècle
(012)

Henricus P. G. CLAINERUS
Organisations de la philosophie, 1556
(018)

ANONYME
Arbre de substitutions, 1552
(065)

ANONYME
Arbre de la science (selon Llull), 
1663
(066)

Adam ZALUZIANSKY
Clé de bifurcation des espèces 
de jacinthe, 1592
(025)

Petrus RAMUS
Dichotomie, ca 1550
(014)

Lambert De SAINT-OMER
Liber floridus (Livre de fleurs), 1250
(068)

Johannes ANDREAE
Arbre d'affinité, 1478
(070)

ANONYME
Arbre de la vie, ca 1350
Crédit : Beinecke MS 416
(062)

ANONYME
Division des sciences, 
ca 1350
(024)

Paul VERONESE
Arbre généalogique de Charles Magius, 1558
(072)John DEE

Préface des Eléments d'Euclide, 1570
(019)

Gregor REISCH
Partition de la philosophie, 1504
© J. Paul Getty Trust
(005)

Petrus RAMUS
La structure de la logique, 1550
(004)

John GODDARD
L'arbre de la vie de l'homme, 1639
© Rosenwald Collection
(073)

ANONYME
Arbre de consanguinité, 1450
© The Trustees of the British 
Museum
(069)

Johann (Jean) HERMANN
Tabula affinitatum animalium, 1783
(077)

Edward HITCHCOCK
Tableau paléontologique, 1853
(054)

Carl Edward VON EICHWALD
Arbre de la vie animale, 1829
(044)

William Sharp MACLEAY
Système Quinarien d'Animaux, 1821
(035)

Adrien DE JUSSIEU
Tentative de présentation des genres de Rutaceae
montrées et classées selon leurs affinités mutuelles, 1825
(033)

Georg August GOLDFUSS
Système d'animaux, 1817
(031)

Johannes Phillipp RUHLING
Ordines naturales plantarum commentatio botanica, 1774
(029)

Samuel Taylor COLERIDGE
Encyclopédie, organisation des connaissances, 1918
Crédit : Bibliothèque de livres rares et de manuscrits Rubenstein, Duke University
(015)

Georg KLEBS
Lignes de relations entre les groupes
d'algues et de protozoaires, 1893
(043)

Josephine E. TILDEN
Diagramme montrant les niveaux évolutifs des différents groupes 
d'algues et l'activité mutationnelle au sein de chaque groupe, 1937
(041)

Heinrich Georg BRONN
Système d'animaux, 1858
(036)

Albert GAUDRY
Arbre tiré des Considérations générales sur 
les animaux fossiles de Pikermi, 1866
(055)

Anton REICHENOW
Les oiseaux des jardins
zoologiques, 1882
Crédit : Smithsonian Library
(057)

Konstantin MERESCHKOWSKI
Arbre de vie de symbiogenèse, 1905
(047)

Herbert TAYLOR
Cyto-taxonomie et phylogénie 
des Oleaceae, 1945
(050)

Karl KEMPF
L'arbre des ordinateurs, 1961
(061)

Edgar S. ANDERSON
Facteurs internes influençant la discontinuité 
entre les espèces, 1931
(049)

Verne GRANT
Diagramme tiré de l’ouvrage Le rôle de l'hybridation 
dans l'évolution des gilias à tiges feuillues, 1953
(051)

Peter H.SNEATH & O. LYSENKO
L'utilisation de modèles dans la classification
bactérienne, 1959
(052)

Martin BARRY
Arbre du développement animal, 1837
(053)

Charles R. DARWIN
Extrait du Carnet de notes B : "I think", 1837
(038)

Charles R. DARWIN
Grand arbre de vie, 1859
Crédit : aimable autorisation de la Boston Public Library
(039)

Ernst HAECKEL
Arbre du vivant avec trois règnes de vie, 1874
(011)

Vicente José FERREIRA CARDOSO DA COSTA
Code civil portugais, 1822
(074)

William JILLARD HORT
L'arbre mythologique, 1825
(075)

Ernst HAECKEL
Arbre tiré de L'histoire
de la création, 1868
(056)

Alfred RUSSEL WALLACE
Affinités du groupe d'oiseaux Fissirostres, 1856
(037)

William John SWAINSON
Système Quinarien d'oiseaux, 1837
(034)

Royal C. BIERCE
La Common Law - Représentée sous
forme d'arbre, 1878
(076)

Carl Edward VON EICHWALD
Système de "transits" animaux, 1821
(032)

Benedictus H. DANSER
À propos de quelques tentatives de semis 
avec des hybrides Rumex, 1924
(048)

Harris VAN DER BIET
Comportement du bot Yahoo ! Slurp sur une année, 2006
(060)

Valentine J. Chapman & David J. Chapman
Evolution des conjugalités, 1973
(042)

Gary SCHNELL
Dendrogramme du sous-ordre lari, 1970
(059)

Jean-Baptiste LAMARCK
Philosophie zoologique, ou Exposition des considérations 
relatives à l'histoire naturelle des animaux, 1809
© Muséum national d’histoire naturelle, Paris
(045)

Carl VON LINNE
Clé du système sexuel, 1758
Crédit : Domaine public
(026)

August J. G. C. BATSCH
Réseau d'affinités au sein du règne végétal, 1802
(030) Jean-Baptiste LAMARCK

Histoire naturelle des animaux 
sans vertèbres, 1815
© Muséum national d’histoire 
naturelle, Paris
(046)

Thomas HOBBES
Classification des savoirs, tirée du Léviathan, 1676
(017)

Georges Louis LECLERC & Comte de BUFFON
Table de l'ordre des chiens, 1755
Crédit : Biblioteca General de la Universidad de Sevilla
(027)

Athanasius KIRCHER
Arbre philosophique représentant
toutes les branches du savoir, 1669
Crédit : Getty Research Institute, Los Angeles
(007)

Diderot & D'Alembert
Arbre de connaissance tiré de L’Encyclopédie, 1751
(016)

Antoine Nicolas DUCHESNE
Généalogie des Fraisiers, tiré 
de l’ouvrage Essai sur
l’histoire naturelle des
fraisiers, 1766
(028)

Chrétien Frédéric G. Roth
Essai d’une distribution généalogique des 
sciences et des arts principaux, 1769
(009)

Athanasius KIRCHER
Subjectorum Univerfalium cum principiis abfolutis, 1669
© J. Paul Getty Trust
(008)

Daniel Craig MCCALLUM & George Holt HENSHAW
Organigramme de New York and Erie Railroad, 1855
Crédit : Bibliothèque du Congrès, Division des tirages et 
photographies, HAER, Numéro de reproduction HAER NY, 
4-DEPO, 2-8
(058)

Ernst HAECKEL
Arbre du monde animal, tiré d’Anthropogenie, 1874
(010)

Section 5 
Arbres et réseaux 

La classification des connaissances est héritée d’une première 
totalisation du savoir héritée du philosophe grec Aristote (5eme 
siècle av. J.C), puis d’une seconde par Porphyre (3e siècle) qui 
définissait le diagramme d’une « échelle de l’être ».  
Sous l’impulsion du philosophe et logicien Raymond Lulle, elle 
prend ensuite en 1295 la forme d’un arbre, l’Arbor scientae, 
largement diffusé tout au long du 15e et 16e siècle. L’arbre 
s’impose alors comme le modèle d’une organisation du savoir,  
une structure logique qui deviendra un modèle de représentation 
dans de multiples publications, dont celles de Gregor Reisch (1515)  
et d’Athanasius Kircher (1669). Les arbres de classifications 
formalisent ainsi le savoir de toutes les disciplines scientifiques,  
de l’Encyclopédie de Diderot & d’Alembert (1752) jusqu’aux vastes 
classifications des espèces de Jean Baptiste de Lamarck (1815),  
en passant par les théories de Charles Darwin (1859). 

Si l’arbre reste tout au long du 20e siècle un schéma opératif,  
de nouvelles lois logiques imposent le modèle du réseau, un 
système topologique sans hiérarchie au travers des premiers 
graphes de Gottlob Frege ou Rudolf Carnap. Réseaux linéaires, 
réseaux en grille, les arbres de décision développés dans les 
systèmes statistiques prennent  alors la forme de « réseaux 
bayesiens » [structurés selon le théorème de probabilité de  
Thomas Bayes (1701-1761)] qui définissent la formalisation logique 
des premiers réseaux neuronaux artificiels (McCulloch et Pitts, 
1943 – Frank Rosenblatt, 1960). Les premiers réseaux de neurones 
convolutifs de Kunihiko Fukushima (1975) ou de John Hopfield 
(1982), les cartes auto-adaptatives de Teuvo Kohonen (1984), 
ouvrent la voie à des formes d’organisation, non plus du savoir, 
mais d’un traitement massif des données (Big Data).

2000
Graphe 4
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Colloquy will enter the  
permanent collection of 
ZKM Museum of Art and Media  
Karlsruhe, Germany



Conversation  |  Design  |  Wicked Problems  |  March 2020 41

Conversation  |  Design  |  Wicked Problems 



Conversation  |  Design  |  Wicked Problems  |  March 2020 42

Pask Photo: Gordon Pask Archive 
University of Vienna

Gordon Pask, inventor of the work, 
in front of a male mobile of his own 
design 

Yolanda Sonnabend, prominent 
theatre and ballet designer for the 
Royal Ballet, designer of Colloquy’s 
female mobiles
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Beginning from the historical record 
written before Colloquy was created 

"A comment, a case history, and a plan" 
by Gordon Pask 

In Cybernetics, Art and Ideas 
Jasia Reichardt, editor 
Published 1971 
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Plan View

Section View

Schematic diagram of the mobiles 
written before Colloquy was created 

"A comment, a case history, and a plan" 
by Gordon Pask 

In Cybernetics, Art and Ideas 
Jasia Reichardt, editor 
Published 1971
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Flowcharts of mobile behaviors  
written before Colloquy was created 

"A comment, a case history, and a plan" 
by Gordon Pask 

In Cybernetics, Art and Ideas 
Jasia Reichardt, editor 
Published 1971
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Enter the students 
MFA Interaction Design Program 
College for Creative Studies 

Studio IV 
Immersive Interactive Experiences 
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Extracting scenarios 
TJ McLeish 
Master Fabricator
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Extracting scenarios
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Role-playing mobile behaviors
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Enter the students 
MFA Interaction Design Program 
College for Creative Studies 

Studio II 
Prototyping & Internet of Things 
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Building the 1/6 scale model 
Khyati Shah, MFA IxD Class of 2019 



Corrections based on photographic record 
2018

Pask’s schematic drawing (before building Colloquy) 
1968

Plan View

Section View



Pask’s schematic drawing (before building Colloquy) 
1968

Corrections based on photographic record 
2018

Plan View

Section View
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Michael Evans, Instructor 
Studio II 
Prototyping & Internet of Things 
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Building the 1/6 scale model 
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Annual Student Exhibition 
MFA Interaction Design 
College for Creative Studies 
2018
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Bruce McIntosh, Facilitator 
MFA Interaction Design 
College for Creative Studies 
2018
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Bruce McIntosh, Facilitator 
Studio IV, MFA IxD Class of 2018 
MFA Interaction Design 
College for Creative Studies 
2018
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TJ McLeish, Master Fabricator 
COLLOQUY 2018 Project
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3D Digital Model 
TJ McLeish 
2018

Colloquy of Mobiles 
Gordon Pask 
1968
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Laser-cut sections 
Female mobiles 
Building Brown Workshop 
Chicago
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Cutting foam to fit the forms 
Female mobiles 
Building Brown Workshop 
Chicago
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Smoothing the foam models 
Female mobiles 
Building Brown Workshop 
Chicago
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Wrapping before coating with resin 
Female mobiles 
Building Brown Workshop 
Chicago
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Final female mobile 
TJ McLeish, Master Fabricator 
mHub, Chicago
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Beginning assembly 
MFA IxD Class of 2018 & Class of 2019 
CCS MFA Interaction Design 
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Raising the structure 
MFA IxD Class of 2018 & Class of 2019 
CCS MFA Interaction Design 
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Assembling the female mobiles 
TJ McLeish 
Alecia Secord, MFA IxD Class of 2019 
CCS MFA Interaction Design 
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Hanging the female mobiles 
TJ McLeish 
Alecia Secord, MFA IxD Class of 2019 
Sofia Lewandowski, MFA IxD Class of 2018 
CCS MFA Interaction Design 
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Installing the female mobiles 
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Cutting templates for male mobile parts 
Paul Pangaro, MFA IxD Chair 
MFA Interaction Design 
College for Creative Studies 
2018 

85
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Assembling male mobiles 
TJ McLeish 
Gissoo Doroudian, MFA IxD Class of 2018 
CCS MFA Interaction Design 
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Installing male mobile structure  
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Installing mirror motors 
TJ McLeish 
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Designing & building the electronics 
TJ McLeish, Master Fabricator 
COLLOQUY 2018 Project 
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Testing the servo motors & circuits 
Wendy Wu, MFA IxD Class of 2019 
MFA Interaction Design
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Testing the completed assembly
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Colloquy of
Mobiles

Colloquy 1968

Colloquy of Mobiles was designed by Gordon Pask for the ground-breaking 
1968 exhibition Cybernetic Serendipity at the Institute of Contemporary 
Arts in London. The installation comprises sculptural figures that move and 
interact through light and sound, with each other and with the public. Colloquy 
explores cooperative and competitive conversations, machine-to-machine and 
person-to-machine, in an interactive, immersive environment. Surprising and 
revolutionary in its day, Colloquy of Mobiles has influenced generations of 
artists and critics.

ADVISORY BOARD 

Amanda Pask Heitler and Hermione Pask, Gordon Pask’s daughters  •  Jasia Reichardt, 
Curator of Cybernetic Serendipity at the ICA in 1968  •  Albert Müller, Curator of the 
Gordon Pask Archive, University of Vienna  •  Andrew Pickering, Author of “The 
Cybernetic Brain”  •  Guilherme Kujawski, Writer, Teacher, and Co-Curator of Emoção 
Art.ficial, ITAU Cultural  •  Hugh Dubberly, Design Planner and Teacher  •  John 
Plunkett, Designer and Co-Founder of WiReD Magazine  •  Marc Schwartz, Co-founder, 
DLECTRICITY  •  Vince Carducci, Dean of Undergraduate Affairs, CCS

FUNDING 

We have received $28,500 from individual donors and are seeking 
$6,000 to complete the full-scale Colloquy of Mobiles. Additional 
funding is sought to disseminate thorough documentation as widely 
as possible under an open-source license, as well as to hold symposia 
and foster deep conversations on the implications of conversational 
machines in our lives. 
Contact us at colloquy2018@gmail.com

  The work, then and now, explores: 

    • the dynamics of conversing with machines,  
         now occurring every day

    • the impact of smart environments,  
         which increasingly effect our lives 

   • the implications of artificial intelligence,  
        inside of every device we use

Colloquy 2018
The Masters in Interaction Design department at CCS 
has undertaken the full scale reproduction of Gordon 
Pask’s seminal interactive work, Colloquy of Mobiles.

Opening the exhibit 
MFA Interaction Design 
College for Creative Studies 
2018
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Opening the exhibit 
Paul Pangaro, MFA IxD Chair 
Students of Class of 2018 
MFA Interaction Design 
College for Creative Studies 
2018 
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COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018

99
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Conversation  |  Design  |  Wicked Problems 

How did Pask get there? 
How is Colloquy different?
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Cybernetics is not Robotics 

https://en.wikipedia.org/wiki/Forbidden_Planet
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Cybernetics is not Biomechatronics 

https://carleton.ca/mechatronics/
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Cybernetics is not AI 

Annapurna Pictures

https://www.kickstarter.com/projects/kirilleremenko/artificial-intelligence-a-ztm-learn-how-to-build-a
https://www.kickstarter.com/projects/kirilleremenko/artificial-intelligence-a-ztm-learn-how-to-build-a
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Cybernetics is not AI  
Cybernetics is not Biomechatronics 
Cybernetics is not Robotics 
Cybernetics is not Chips in Your Brain 
… and Cybernetics is not Freezing Dead People!
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1948 Cybernetics is the title of a book 
published in 1948 by Norbert Wiener.



Norbert Wiener 
Mathematician 

Author of Cybernetics 
1948

Wiener became world-famous for his work 
in cybernetics. 

But he was not the only important figure  
at the origin of the field.

Photo: MIT Archives



Conversation  |  Design  |  Wicked Problems  |  March 2020

Warren McCulloch 
Neurophysiologist & Poet 

Author of Embodiments of Mind 
1965

Warren McCulloch was a neurophysiologist 
and genius who gathered world-renowned  
scientists to a series of conferences.
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Proceedings of 
The Macy Meetings 

Conferences in Cybernetics 
1946–1953

McCulloch organized the Macy Meetings 
that founded the trans-disciplinary field  
of cybernetics.
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Heinz von Foerster 
Physicist & Cybernetician 

Von Foerster ran the renowned 
Biological Computer Lab in Urbana  
from the 1950s to the 1970s. 

He influenced generations 
of cyberneticians.

Photo: BCL Archives 
University of Illinois 
Urbana-Champaign
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Photo via UN Multimedia

Margaret Mead 
Anthropologist 

Co-Founder of  
American Society  
for Cybernetics

Margaret Mead was a world-renowned 
scholar who revolutionized anthropology.



psychiatry

electrical eng.

chemistry

psychology

physiology

biophysics

anthropology etc.

philosophy

linguistics etc.

mathematics

social science

physics

neurophysiology

biology

zoology

1953 Great thinkers 
from all the 
major disciplines 
were involved in 
conversations 
that created  
cybernetics.
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wind or tide

correction of error
course set

the art of steering 

correction of error

Cybernetics comes from the Greek, 
"to steer artfully toward a goal."
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comparing

sensing acting

Cybernetics is the art and science 
of feedback and goals.

the art of steering 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Photo: Uncredited

Gordon Pask was a wunderkind 
who was doing cybernetics 
before he knew it. 

He realized it only after meeting 
Norbert Wiener.

Early 1950s
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Gordon Pask’s 
Musicolour 

mid-1950s

Pask’s first interactive machine was 
called Musicolour, completed in 1953. 

A musician improvises on any  
musical instrument.
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Gordon Pask’s 
Musicolour 

mid-1950s

Musicolour listens in real-time and reacts, 
depending on what came before. 

It’s purpose is to avoiding getting "bored."  

It wants the music to change over time.
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Gordon Pask’s 
Musicolour 

mid-1950s

If the music is changing, Musicolour 
responds with colored lights that synch  
with the music—but its response also 
changes over time.
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Gordon Pask’s 
Musicolour 

mid-1950s

If the musician sees Musicolour is not  
responding, he changes his playing. 

Musicolour provokes a conversation  
between human and machine.
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Gordon Pask’s 
Musicolour 

mid-1950s

More on Musicolour

Musicolour had multiple levels of feedback  
that separated actions from goals. 

This architecture brings a human back to 
being human—it brings human attention  
to what is novel and interesting. 

AIs—what to watch next on Youtube— 
don’t create this depth of engagement.

http://pangaro.com/pask/Pask%20Cybernetic%20Serendipity%20Musicolour%20and%20Colloquy%20of%20Mobiles.pdf
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Gordon Pask’s 
Eucrates 

1958

Pask created many 
conversational machines. 

Here a teacher-machine 
converses with a pupil-machine.
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Gordon Pask’s 
Eucrates 

1958

The conversation architecture 
was the same as Musicolour. 

One loop applied feedback  
from actions and another  
applied feedback about goals.
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Gordon Pask’s 
Eucrates 

1958

The control panel of the  
pupil-machine had  
a knob to control 
internal awareness 

And another knob to control  
external awareness.
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Gordon Pask’s 
Eucrates 

1958

Yet another knob controlled 
the degree of obstinacy.
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Gordon Pask’s 
Eucrates 

1958

Turning up this knob  
made the pupil-machine 
less willing to learn.
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Gordon Pask’s 
Eucrates 

1958

But there was something 
beyond obstinacy.
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Gordon Pask’s 
Eucrates 

1958

"Oblivescence" means 
"willful forgetfulness."
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Gordon Pask 
Cybernetician 

Pask was a second-generation 
cybernetician. 

He had his own research approach  
before learning about the discipline 
of cybernetics. 

Photo: Paul Pangaro

1980s



Conversation  |  Design  |  Wicked Problems  |  March 2020

Gordon Pask & Elizabeth Pask Pask’s approach was to create 
machinery for studying feedback  
in conversations of all kinds. 

That’s his wife, Elizabeth. 

Photo: Paul Pangaro

Mid-1980s
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Gordon Pask 
London  

circa 1988 

Photo: Paul Pangaro

Mid-1980s
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1975
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1976
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MIT Architecture Machine Group 
1976 

Cover Design: Muriel Cooper 
Visible Language Workshop, MIT

1977

Pask influenced many researchers,  
including those that founded  
the MIT Media Lab. 

Pask offered them inspiring metaphors  
and rigorous models of conversation.
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MIT Architecture Machine Group 
1976 

The work is documented in 
Architectural Intelligence  
by Molly Wright Steenson.

Cover Design: Muriel Cooper 
Visible Language Workshop, MIT

1977

Pask influenced many researchers,  
including those that founded  
the MIT Media Lab. 

Pask offered them inspiring metaphors  
and rigorous models of conversation.
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Nicholas 
Negroponte’s 
Soft Architecture 
Machines 

1976 

In 1976 Nicholas Negroponte edited  
a book about machines that could  
converse with designers about designing. 

(He later co-founded the MIT Media Lab.) 

Book Design: Muriel Cooper 
MIT Press
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Nicholas 
Negroponte’s 
Soft Architecture 
Machines 

1976 

Aspects of 
Machine 
Intel I igence 
Introduction by Gordon Pask 

Pask took the opportunity to summarize 
his formal approach to conversation and  
made sketches to explain his model. 

Book Design: Muriel Cooper 
MIT Press
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Pask’s drawings are playful in character 
and rigorously complete. 

They capture all the interactions involved  
in conversation. 
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Conversations involve 
distinct actors.  
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Actors interact  
at different levels  
about goals and 
about actions. 
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Feedback loops steer 
across actors and 
across levels. 
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Gordon Pask’s 
Hand-drawn Figures 

"Aspects of Machine Intelligence" 
in Soft Architecture Machines 
edited by N. Negroponte  

1976 

In Pask’s model of conversation, 
the actors need not be human. 
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Machine as DesignerHuman as Designer
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means

goals

Machine as DesignerHuman as Designer
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means

goals

Gordon Pask’s 
Hand-drawn Figures 

"Aspects of Machine Intelligence" 
in Soft Architecture Machines 
edited by N. Negroponte  

1976 

Here Pask proposes a design conversation 
between a human and a machine. 

They have exchanges about possible goals 
as well as the means to achieve them. 

Machine as DesignerHuman as Designer
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Catalog 
HIPPIE MODERNISM 
Walker Art Center, 2016 
Minneapolis 

Andrew Blauvelt, Curator
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Cybernetics  |  Design  |  Wicked Problems 

How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different?



Conversation  |  Design  |  Wicked Problems  |  March 2020 154

  McCulloch-Pitts neurons  
  Macy Meetings on Circularity  
  Cybernetics by Wiener  

— 1943 
— 1946-1953 
— 1948

— "neural nets" are born 
— swarms the zeitgeist 
— influences generations

  Dartmouth AI Conference 
  Symbolic AI rises 
  Cybernetics languishes 
  Perceptrons kills neural nets

— 1956 
— 1956-1980 
— 1956-2010 
— 1969

Hinton brings back neural nets 
Internet brings Big Data 
"Surveillance Capitalism"

— 1980s 
— 2000s 
— 2000s-2020

— contra Cybernetics 
— AI swarms the zeitgeist 
— AI influences generations 
— Minksy denies von Foerster 

— Expert Systems come & go 
— NN swarm the zeitgeist 
— "Wicked problems" arise

Cybernetics  |  Neural Nets  |  AI 
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Cybernetics 

Neural Nets 

AI Symbolic AI 
Expert Systems 
Neural Nets 
"Today’s AI"—AI Everywhere—AI in Our Lives

Cybernetics  |  Neural Nets  |  AI 

Today’s AI
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"Performative Ontology" 
Design for action with emergent goals 
Embodied interaction 
Circular causality 
Evolutionary viability / resilience   

"Intelligence Inside" 
Design for efficiency & scale 
Transactional interaction 
Input / output fulfilment 
Consistency / reliability 
    
    Limited to digital infrastructure  

  Grew from "smaller, cheaper, faster" 
  Became an industry, a market 
  Makes alternatives unthinkable 
  Overwhelming daily living 
   
  

Today’s AI

  Could be applied anywhere 
  Lost the competition with computers 
  Stolen & elided by French intellectuals  
  Reduced to the prefix "cyber-" 
  Yet… undergoing a resurgence 
  

Cybernetics
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Manipulation of attention by Internet platforms 
Manipulation of sentiment in elections 
Loss of privacy 
"Dark Patterns" and "Deep Fakes" 
Bias in law enforcement algorithms 
Facial recognition leading to social control 
Overpowering of human capacity and "Human Downgrading" 

"Wicked problems" arise

—AI is making the world we see and the world we live in 

arising from Today’s AI
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer?

Cybernetics  |  Design  |  Wicked Problems 
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Applies across siloed disciplines 
Focuses on purpose, goals, feedback in any system 
Offers methodology for "complex adaptive systems" 
Seeks to regulate and operate effectively, not dominate 
Brings an ethical imperative to human action 
  

"Antidisciplinarity" arising from Cybernetics

—Cybernetics is the art and science of steering 
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer?

Cybernetics  |  Design  |  Wicked Problems 

What are the alternatives?
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Science has failed. 
Governance has failed. 
Socio-technical systems have failed. 
Today’s AI has failed. 
Engineering has failed. 
Psychology has failed… 

—Will society fail? 

What are the alternatives?
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"… we are trying to apply design to science  
  and think that second-order cybernetics X design  
  X some modern version of Bauhaus is what we need  
  to fix science…"

— Research Lab Director, 2014 

What are the alternatives?

— Research Lab Director, 2014 
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Since wicked problems cut across complex adaptive systems, 
we need deep conversations across all domains. 

We need the New Macy Meetings* (virtual of course) 
with Cybernetics as the glue, bridging humans and societies, 
machines and networks.

What are the alternatives?

Andrew Pickering invoked this phrase in 2014, 
click here for his presentation

*
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer? 
What are the alternatives? None apparent. 
What is missing?

Cybernetics  |  Design  |  Wicked Problems 
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Why does conversation matter?

• to tame wicked problems, we must act together 
• to act together, we must reach agreement 
• to reach agreement, we must engage with others 
• to engage with others, we must have shared language.

To cooperate and collaborate requires conversation. 

165
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What may follow from conversation?

• shared history 
• relationship 
• trust 
• respect 
• unity.

All these require conversation. 

166
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What does conversation enable?

• community  
• commerce 
• culture  
• government 
• society.

All these demand conversation. 

167
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What’s an "effective conversation"?

• stays sensitive to context & language 
• engages — keeps continuity in the exchange 
• leads to agreements — even agreements-to-disagree 
• enables coordination — acting together with others.

168
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What makes a "great conversation"?

• brings momentum to learning  
• brings surprises — and therefore energy 
• goes places you didn’t expect to go — is generative 
• evolves in ways you couldn’t evolve on your own.

Cortana, why can’t AI + today’s "Conversation Interfaces"  
169
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• asks great questions 
• offers different ways to achieve your goal 
• collaborates with you to define new goals 
• helps you to be what you want to be… or to become.

What makes a "great conversational partner"?

170
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Dance of Shared Creativity
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Fig 10. The conditions to be satisfied as a prerequisite for creative 
and innovative activity. The former may be exhibited if  
either of Fa, Ga or Fb, Gb are  
proper couplings. For creativity (communicable insight) it is  
essential that both Fa, Ga and Fb, Gb are realised
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer? 
What are the alternatives? None apparent. 
What is missing? Conversation!

Cybernetics  |  Design  |  Wicked Problems 
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer? 
What are the alternatives? None apparent. 
What is missing? Conversation!

Conversation  |  Design  |  Wicked Problems 
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer? 
What are the alternatives? None apparent. 
What is missing? Conversation!

Conversation  |  Design  |  Wicked Problems 

How does all this go together?
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Conversation                      

Cybernetics 
bilingual sensibility                      

How does all this go together?

-human 
-organic 
-resonant 
-emergent 
-socially-animated 

machinic- 
digital- 

representational- 
predictive- 

data-animated- 

Today’s AI
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Conversation                      

Cybernetics 
bilingual sensibility                      

How does all this go together?

-human 
-organic 
-resonant 
-emergent 
-socially-animated 

Norbert Wiener 
"animal and machine"

Today’s AI
machinic- 

digital- 
representational- 

predictive- 
data-animated- 
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Conversation                      

How does all this go together?

-human 
-organic 
-resonant 
-emergent 
-socially-animated 

Gordon Pask 
"conversation theory"

Gordon Pask

Today’s AI
machinic- 

digital- 
representational- 

predictive- 
data-animated- 
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Colloquy of Mobiles 
Autonomous agents that learn and converse 
Bilingual sensibility—human & social, mechinic & digital 
Resonance not representation 
Interactional not stand-alone 

Gordon Pask
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Goals of Conversation Theory 
To rigorously understand what makes conversation work— 
and to make machines conversant like humans. 
To rigorously understand how systems learn—  
and to makes machines that learn like humans. 
To build better machines 
— to build a better society. 

Gordon Pask
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Conversation  |  Design  |  Wicked Problems 

Goals of HCI and Interaction Design 
To rigorously understand what makes conversation work— 
and to make machines conversant like humans. 
To rigorously understand how systems learn—  
and to makes machines that learn like humans. 
To build better machines 
— to build a better society. 
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Conversation  |  Design  |  Wicked Problems 

Surveillance Capitalism + "Human Downgrading" 
Contagion + Climate Change 
Water + Food Insecurity 
Population + Health   
Equality + Social Justice 
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How did Pask get there? 
How is Colloquy different? 
How is Cybernetics different? 
What might Cybernetics offer? 
What are the alternatives? None apparent. 
What is missing? Conversation! 
How does all this go together? 
Who else do we need in this conversation?

Conversation  |  Design  |  Wicked Problems 
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Margaret Mead—Second-order Anthropology  
Heinz von Foerster—Second-order Cybernetics  
W. Ross Ashby—Requisite Variety  
Stafford Beer—Cybersyn (regulating a country’s economy) 

Jerry Lettvin—Subjectivity of the nervous system 
Humberto Maturana—Biology of Cognition 
Gordon Pask—Conversation Theory, Calculus of Cognition 

Michael C. Geoghegan—Regeneration of Organizations 
Hugh Dubberly—Design & Systems 
Ranulph Glanville—Design & Cybernetics 

Early Generations

Conversation  |  Design  |  Wicked Problems 
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"Conversation is the bridge  
  between cybernetics and design."

185
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— Ranulph Glanville 
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"Computation is to Artificial Intelligence as  
  Conversation is to Cybernetics."

186
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— Karen Kornblum Berntsen 
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Usman Haque 
Ruairi Glynn 
Despina Papadopoulos 
Margit Rosen 
Daniel Rosenberg 
Marcelo Mejia Cobo 
Delfina Fantini von Ditmar 

Gissoo Doroudian 
Estefania Ciliotta Chehade 
Cameron Burgess  
Shalini Sahoo 
Abby Loughrey 
Cole Shiffer 
Ensar Temizel

Next Generations

Conversation  |  Design  |  Wicked Problems 
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"I shall act always so as to increase  
  the total number of choices."

188
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— The Ethical Imperative, Heinz von Foerster 

Click for more on Ethics and Cybernetics

http://ada.evergreen.edu/~arunc/texts/cybernetics/heinz/ethics.pdf
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"A is better off when B is better off."

— Heinz von Foerster 

Click for more on Ethics and Cybernetics

189
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http://ada.evergreen.edu/~arunc/texts/cybernetics/heinz/ethics.pdf
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Conversation  |  Design  |  Wicked Problems 

"If you desire to see, learn how to act."

— Aesthetic Imperative, Heinz von Foerster 

Click for more on Ethics and Cybernetics

http://ada.evergreen.edu/~arunc/texts/cybernetics/heinz/ethics.pdf
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Special Thanks to:

TJ McLeish

Frédéric Migayrou

Camille Langlois

Centre Pompidou Staff

Karen Kornblum Berntsen

Jill Fain Lehman

J Mitchell Johnson

Margit Rosen

Andy Pickering

Philip Beesley

Hugh Dubberly 

Patricia Machado

Brad Myers

Jodi Forlizzi

Pooja Upadhyay

College for Creative Studies

In 2020 we live among machines talking to machines, 

machines talking to people, and 

people talking to people through machines. 
 

Yet that is Pask’s Colloquy—how could he foresee 
our world as it is today?


From 1968 he chides us with his vision of rich, 
humane interaction—organic and analog, immersive 
and unpredictable, conversational and emergent. 


Would that today’s digital interactions and 
commercial AIs have even some of those properties. 


Colloquy of Mobiles appeared 50 years ago as an 
apparition from a distant future. Living in that future,  
what future shall we build from here? 

Thank you.
pangaro.com/hciiseminar2020/

http://pangaro.com/hciiseminar2020/
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Bruce Mcintosh, Designer and Teacher  

John Plunkett, Designer and Co-founder, 
WiReD Magazine  

Guilherme Kujawski, Writer, Teacher,  
and Co-Curator of Emoção Art.ficial,  
ITAU Cultural, São Paulo, Brazil 

Marc Schwartz, Co-founder, DLECTRICITY, 
Detroit 
 
Vince Carducci, Media Critic & Dean of 
Undergraduate Affairs, CCS

Amanda Pask Heitler and Hermione Pask, 
Gordon Pask’s daughters and executors of 
his scientific and artistic estate 

Jasia Reichardt, Curator, Cybernetic 
Serendipity Exhibition, 1968 

Andrew Pickering, Author of  
"The Cybernetic Brain" 

Hugh Dubberly, Design Planner and Teacher 

Karen Kornblum Berntsen, Associate 
Teaching Professor, Carnegie Mellon 

COLLOQUY 2018 Advisory Board
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Appendices

194

Paul Pangaro 
pangaro.com 
ppangaro@cmu.edu

http://pangaro.com
mailto:ppangaro@cmu.edu
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London 1968
195

Cybernetic Serendipity 
Institute for Contemporary Arts 

MFA Interaction Design Program 
College for Creative Studies 

Detroit 2018
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Additional Resources 
• ColloquyOfMobiles.com 
• Hypoallergic.com 
• Colloquy as pivot to interactive art 

Contact 
Paul Pangaro 
ppangaro@cmu.edu 
415-902-8020 

TJ Mcleish 
tjm@tjmcleish.com 
773-885-9851

Click here to 
GoFundMe!
http://gofundme.com/f/ 
reanimating-colloquy 

http://ColloquyOfMobiles.com
https://hyperallergic.com/445834/colloquy-of-mobiles-2018-college-creative-studies-gordon-pask/
https://www.dropbox.com/s/ds385mdy5p63vcy/Margit%20Rosen%20in%20Practicable%20on%20COLLOQUY-r.pdf?dl=0
mailto:ppangaro@cmu.edu
mailto:tjm@tjmcleish.com
https://www.gofundme.com/f/reanimating-colloquy
http://gofundme.com/f/
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Colloquy was a sensation then and has been written about since 
as a pivot to interactivity in contemporary art
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It was widely hailed by the 
world-wide media arts 
community and was covered 
in the press, including the 
prestigious HYPERALLERGIC 
on June 26, 2018 

198

Click for article

https://hyperallergic.com/445834/colloquy-of-mobiles-2018-collegecreative-studies-gordon-pask/
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Additional Resources 

• ColloquyOfMobiles.com — 
student website from project 

• Hypoallergic.com — 
media coverage of replica 

• Colloquy as pivot to interactive art — 
Book chapter by Margit Rosen, 
curator at ZKM Museum 

• “The Next Macy Conference: A New 
Synthesis” — a talk by Andy Pickering 

http://ColloquyOfMobiles.com
https://hyperallergic.com/445834/colloquy-of-mobiles-2018-college-creative-studies-gordon-pask/
https://www.dropbox.com/s/ds385mdy5p63vcy/Margit%20Rosen%20in%20Practicable%20on%20COLLOQUY-r.pdf?dl=0
http://norbertwiener.org/the-next-macy-conference-a-new-synthesis/
http://norbertwiener.org/the-next-macy-conference-a-new-synthesis/

