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HISTORY OF ARTIFICIAL INTELLIGENCE

P. McCorduck (Session Chairman), Univ. of
Pittsburgh! M. Minsky, MIT: 0. Selfridge,
Bolt Beranek and Newman? H. A. Simon,
Carnegie-Mellon University

The Early History
P. McCorduck

Though our discussion is entitled "The
History of Artificial Intelligence”, in
fact we are focusing here on one brief
but highly significant moment in that

2004



Good Old Fashioned Al”
versus
Deep Learning

>

. KRR: Wissenrepresentation und

Schlussfolgern,

PLAN: Planen

. MAS: Multi-Agent Systems

. RBT: Robotik

PHIL: Philosophische Fragen

NLP: Prozessieren naturlicher
Sprachen

. CV: Computer vision

. ML: Machine Learning

T m o O W
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Skansi, S. (2018). Introduction to Deep Learning: From Logical Calculus to Artificial Intelligence. Springer International Publishing. https://doi.org/10.1007/978-3-319-73004-2



GOFAI:
,Logic-based Reasoning”

Flasinski, M. (2016). Introduction to Artificial Intelligence. Springer International Publishing. https://doi.org/10.1007/978-3-319-40022-8



GOFAL:
Semantische Netzwerke”

Flasinski, M. (2016). Introduction to Artificial Intelligence. Springer International Publishing. https://doi.org/10.1007/978-3-319-40022-8



Markov-Ketten: Zukunft als
Wahrscheinlicheitsfeld

,Future s independent of the past
given the present”

Reward Action

State

Socio-Econ. Plan. Sci. Vol. 7, pp. 283-294 (1973). Pergamon Press. Printed in Great Britain 5.\\1L m

THE APPLICATION OF A MARKOV CHAIN
IN EDUCATIONAL PLANNING

JAMES N. JOHNSTONE and HUGH PHILP

School of Education, Macquarie University, North Ryde, New South Wales 2113, Australia
(Received 24 September 1972)

Mathematical models can assist educators in the preparation of their educational plans and
their potential in this regard is being increasingly realized. As a result, models have found
application at all levels at which planning is conducted.

This paper examines the potential of one model—the Markov Chain—which is capable of
predicting enrolments for an education system.

The model is applied to the New South Wales State Government education system between
1947 and 1961 and the projected enrolments compared to the actual enrolments in those years.

Some success is achieved but it appears as if the data rather than the model are responsible for

this. The limitations of the Markov Chain approach are discussed and present research and
directions listed.
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Markov-Ketten in human-
nonhumanen Kreativprozessen

Socio-Econ, Plan. Sci. Vol, 7, pp. 283-294 (1973), Pergamon Press. Printed in Great Britain

THE APPLICATION OF A MARKOV CHAIN
IN EDUCATIONAL PLANNING
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School of Education, Macquarie University, North Ryde, New South Wales 2113, Australia
(Received 24 September 1972)

Mathematical models can assist educators in the preparation of their educational plans and
their potential in this regard is being increasingly realized. As a result, models have found
application at all levels at which planning is conducted.

This paper examines the potential of one model—the Markov Chain—which is capable of
predicting enrolments for an education system.

The model is applied to the New South Wales State Government education system between
1947 and 1961 and the projected enrolments compared to the actual enrolments in those years.

Some success is achieved but it appears as if the data rather than the model are responsible for

this. The limitations of the Markov Chain approach are discussed and present research and
directions listed.
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https://youtu.be/3wDNCdrbrgE


https://www.youtube.com/watch?v=3wDNCdrbrgE

generative Software als algorithmischer,
kultursensibler Dialogpartner und als
dekoloniales Befreiungsprogramm

WAYS & MEANS

Too Many Notes: Computers,
Complexity and Culture in Voyager

George E. Lew:s

oyager [1,2] is a nonhjerarchical, interactive mu-
sical environment that privileges improvisation. In Voyager,
improvisors engage in dialogue with a computer-driven, inter-
active “virtual improvising orchestra.” A computer program
analyzes aspects of a human improvisor’s performance in real
time, using that analysis to guide an automatic composition
(or, if you will, improvisation) program that generates both
complex responses to the musician’s playing and indepen-
dent behavior that arises from its own internal processes.

This work, which is one of my most widely performed com-
positions, deals with the nature of music and, in particular,
the processes by which improvising musicians produce it.
These questions can encompass not only technological or
music-theoretical interests but philosophical, political, cul-
tural and social concerns as well. This is consistent with the
instrumental dimension or tendency in African musical orga-
nization, or what Robert Farris Thompson [3] identifies as
“songs and dances of social allusion,” one of several “ancient
African organizing principles of song and dance that crossed
the seas from the Old World to the New.”

Voyager's unusual amalgamation of improvisation, indeter-
minacy, empathy and the logical, utterly systematic structure
of the computer program is described throughout this article
not only as an environment, but as a “program,” a “system”
and a “composition,” in the musical sense of that term. In
fact, the work can take on aspects of all of these terms simul-
taneously—considering the conceptual level, the process of
creating the software and the real-time, real-world encounter
with the work as performer or listener. Flowing across these
seemingly rigid conceptual boundaries encourages both im-
provisors and listeners to recognize the inherent instability of
such taxonomies.

Musical computer programs, like any texts, are not “objec-
tive” or “universal,” but instead represent the particular ideas
of their creators. As notions about the nature and function of
music become embedded into the structure of software-based
musical systems and compositions, interactions with these sys-
tems tend to reveal characteristics of the community of thought
and culture that produced them. Thus, it would be useful here
to examine the implications of the experience of programming
and performing with Voyager as a kind of computer music-mak-
ing embodying African-American cultural practice.

Among the fair number of studies by artists/theorists who
have written cogently on issues of race, gender and class in
new technological media (such as Loretta Todd [4] and
Cameron Bailey [5]), the ethnographic study of Institut Re-
cherche et Coordination Acoustique/Musique (IRCAM) by
the anthropologist and improvisor Georgina Born [6] ap-

© 2000 ISAST

pears to stand practically alone in
the trenchancy and thoroughness
of its analysis of these issues with
respect to computer music. This
viewpoint contrasts markedly
with Catherine M. Cameron’s [7]
rather celebratory ethnography-
at-a-distance of what she terms
“American experimentalism,” in
which the word “race” never ap-
pears, and in which her notion of

ABSTRACT

The author discusses his
computer music composition,
Voyager, which employs a com-
puter-driven, interactive “virtual
improvising orchestra” that ana-
lyzes an improvisor's performance
in real time, generating both com-
plex responses to the musician's
playing and independent behavior
arising from the program's own in-
ternal processes. The author con-
tends that notions about the na-
ture and function of music are
embedded in the structure of soft-
ware-based music systems and
that interactions with these sys-
tems tend to reveal characteris-
tics of the community of thought
and culture that produced them.
Thus, Yoyager is considered as a
kind of computer music-making
embodying African-American aes-
thetics and musical practices.

a “musical class structure” is
framed largely in terms of a now-
moribund debate about relative
privilege between Europe and America.

In contrast, Born’s explicit identification of the nearly all-
male, all-white musical and cultural canon articulated not
only by the French institute, but by its American equivalents,
traces the outlines of the development of a post-1950s aes-
thetic of trans-European experimentalism. Given her so far
unrefuted thesis that the overwhelming majority of computer
music research and compositional activity locates itself (how-
ever unsteadily at times) within the belief systems and cul-
tural practices of European concert music, one can easily
imagine a work that, like Voyager, exemplifies an area of musi-
cal discourse using computers that is not viewed culturally
and historically as a branch of trans-European contemporary
concert music and, moreover, is not necessarily modeled as a
narrative about “composition.”

THE AESTHETICS OF MULTIDOMINANCE

In an influential 1990s essay, the artist and critic Robert L.
Douglas [8] sought to formalize an African-American aes-
thetic, synthesizing visual and musical elements of what the
painter Jeff Donaldson, founder of the Africobra art move-
ment [9], has called “Trans-African” culture. The aspect of
Douglas’s theory that I wish to highlight here is the notion of
“multidominant elements,” which I will henceforth call
“multidominance.” According to Douglas, the aesthetics of
multidominance, involving “the multiple use of colors in in-
tense degrees, or the multiple use of textures, design pat-
terns, or shapes” [10] are found quite routinely in musical

George E. Lewis (trombonist, composer, computer/installation artist), Department of
Music, Critical Studies/Experimental Practices Area, University of California, San Di-
ego, 9500 Gilman Drive, La Jolla, CA 92093-0326, U.S.A. E-mail: <glewis@ucsd.edu>.
Website: <http://www.ucsd.edu/music/lewis.html>.
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generative Software als algorithmischer,
kultursensibler Dialogpartner und als
dekoloniales Befreiungsprogramm

Lewis, G. E. (2000). Too Many Notes: Computers, Complexity and Culture in ,,Voyager*. Leonardo Mus

ic Journal, 10,33-39, p. 36.

Finally, Wilson notices in African-de-
rived music a tendency toward a high
density of events in a relatively short
time frame [33]. It is to be noted that
the work of many important African-
American 1mprovisors—in particular
Cecil Taylor, John Coltrane and Albert
Ayler—exhibit a notion of extended
form that involves the sustained use, of-
ten for very long periods, of extremely
rapid, many-noted intensity structures.
Donaldson’s 1988 visual work Jam Packed
and felly Tight [34] exemplifies the ap-
proach of the Africobra artists, who, ac-

cording to Douglas,

‘used the jampack and jelly-tight con-
cept as a means of filling up the void,
to add as much as possible to the act of
creation. Africobra members accept
these concepts as an African axiom:
that to add to life is to ensure that
there is more to share [35].

The Voyager program often combines
dense, rapid accretions of sonic informa-
tion with sudden changes of mood,
tempo and orchestration, eschewing the
slowly moving timbral narratives charac-
teristic of much institutionally based com-




Non-Humane Mimesis:
Die Quantifizierung von
Gestalt- und
Ahnlichkeitsverhéltnissen als
Basis von Kl




Neuronales ,feed forward”
Netzwerk

https://www.pnas.org/doi/10.1073/pnas.1821594116



KUnstliches Neuron
(hier: Perceptron)

Neuronales ,feed forward” Netzwerk

Flasinski, M. (2016). Introduction to Artificial Intelligence. Springer International Publishing. https://doi.org/10.1007/978-3-319-40022-8



.Generative Adversarial Networks” (GAN-Framework)

https://developers.google.com/machine-learning/gan/gan_structure






,Jransformer Neural
Networks” (TNN):
Grundlage von ChatGPT
(z.B. BERT; GPT-4)

Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N.,
Kaiser, L., & Polosukhin, I. (2017). Attention Is All You Need
(arXiv:1706.03762). arXiv. https://doi.org/10.48550/arXiv.1706.03762
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Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N.,
Kaiser, L., & Polosukhin, I. (2017). Attention Is All You Need
(arXiv:1706.03762). arXiv. https://doi.org/10.48550/arXiv.1706.03762




,Jransformer Neural
Networks” (TNN):
Grundlage von ChatGPT
(z.B. BERT; GPT-4)

Aung, A. M. (Director). (2020, Oktober 17). Intuition Behind
Self-Attention Mechanism in Transformer Networks.
https://www.youtube.com/watch?v=g2BRIuln4uc




,Jransformer Neural
Networks” (TNN):
Grundlage von ChatGPT
(z.B. BERT; GPT-3)

Jede Einheit (Wort) wird als
berechnet, der

Beziehungen zu anderen

Einheiten (Wortern)

ausdruckt.

Aung, A. M. (Director). (2020, Oktober 17). Intuition Behind
Self-Attention Mechanism in Transformer Networks.
https://www.youtube.com/watch?v=g2BRIuln4uc






Alammar, J. (2019, Marz 27). The lllustrated Word2vec.
https://jalammar.github.io/illustrated-word2vec/



Alammar, J. (2019, Marz 27). The lllustrated Word2vec.
https://jalammar.github.io/illustrated-word2vec/
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,Jransformer Neural
Networks” (TNN):
Grundlage von ChatGPT
(z.B. BERT; GPT-3)

Alammar, J. (2019, Marz 27). The lllustrated Word2vec. https://
jalammar.github.io/illustrated-word2vec/




lext zu
Bild-KI:
Logiken
und
Probleme

zukunftiger
Bildwelten

Stable Diffusion XL, Prompt ,,A meeting at the rotary club*



(Latent) Diffusion Modelle” ([L]IDM)

https://lilianweng.github.io/posts/2021-07-11-diffusion-models/



(Latent) Diffusion
Model” ([L]IDM)

https://lilianweng.github.io/posts/2021-07-11-diffusion-models/



mammal —— placental —— carnivore —— canine —— dog ——workingdog —— husky

vehicle — craft —— watercraft —— sailingvessel ——  sailboat —  trimaran

Deng, J., Dong, W., Socher,R., L1, L.-J., L1, K., & Fei-Fei, L.
(2009). ImageNet: A large-scale hierarchical image database.
2009 IEEE Conference on Computer Vision and Pattern
Recognition, 248-2535. https://doi.org/10.1109/
CVPR.2009.5206848



https://doi.org/10.1109/CVPR.2009.5206848
https://doi.org/10.1109/CVPR.2009.5206848

Biases,

Sexismus,
Diskriminierung

auf Ebene der
Trainingsdatensatze

dyd-gL0g-/ | -des-a1epdn/Bi0-18u-abewi//:sdiy



Biases,

Sexismus,
Diskriminierung

auf Ebene der
Trainingsdatensatze

https://www.heise.de/news/Spanien-
Jugendliche-verbreiten-KIl-generierte-
Nacktbilder-von-Maedchen-9314057.html



Biases,

Sexismus,
Diskriminierung

auf Ebene der
Trainingsdatensatze

https://www.vice.com/en/article/93ad75/isis-executions-and-non-consensual-porn-are-powering-ai-art?
mc_cid=2745cdd38e&mc_eid=dcc328239e



Biases,

Sexismus,
Diskriminierung

auf Ebene der
Trainingsdatensatze

https://the-decoder.de/openai-will-dall-e-
sicher-machen-und-stoesst-auf-
unerwarteten-nebeneffekt/
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TP-AP

AP 11 AP 11
Exp-Workshop Exp.-Workshop
1sible KuBi al Al Ethics

AP11
(Theorie-) Exp.-Workshop
erziehungswissenschaftliche
Technikfolgenabschéitzung

AP13
Korpusbildung
"kreativitatsorientierte
Enduser-
Kl-Awendungen"

AP17
Interne Projektklausur
M2, 2,2

AP15
OpenSpace
AIED@KUBI 1

Erhebung I Auswertung

AP15
OpenSpace
AIED@KUBi 3

Erhebung I Auswertung

M15
OpenSpaces
ausgewertet,

M11
Praxispublikation,

AP 13
Kategorien-
generierendes
Mapping

M13
Dokumentation

AP 15
OpenSpace
AIED@KUBI 2
Erhebung 1 Auswertung

P15
OpenSpace
AIED@KuBI 4

Erhebung 1 Auswertung

AP11/1.2:
vorbereitende
Recherchen/
MaBnahmen

AP1.3/1.4:
Produkt- und

Werkanalysen

AP1.5/1.6:
partizipative
OpenSpaces

M18
gemeinsame wiss.
Publikation

TP-KP

AP 12
AIED in Art Education:
Policy and Didactics:
Recherche/Korpus

AP 1.2
AIED in Art Education:
Policy and Didactics:
Auswertung

AP 14
Korpusbildung
"Kl'inint.
Kunstdiskursen"

AP 17
Interne
Projektklausur TP 1, 2,
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AP 16
OpenSpace
AIED@KUP&d 1
Erhebung I Auswertung

AP 16
OpenSpace
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Erhebung 0 Auswertung
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Mapping
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M16
OpenSpaces
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AP 3.1: Konzeption

AP3:
Konzeption &
Implementierung
Core Al Modul
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Implementierung

Teilahme Workshop

AP 11 AP1.7:
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P TPEr und TPK&
Interne Projektklausur
TP1,2,3

Konzeption

M3la

Core Al
erfolgt

M17
Austausch
erfolgt
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TP-AP

APA4.1:

Kursleiter*innen-

Schulungen
Al Exploration

AP 4114 M 411-4
Kursleiterfinnen- PSR
Schulung 1 9

AP4.4:

Klientel-Kurse
Al Exploration

AP 4.41-4
Begleitung & Erhebung
je 2 Kurse parallel

M4.41-4
Ausgewertet

TP-KP

AP4.2:
Lehrforschungs-EH
Al Exploration zus.
m. Kiinslter*innen

AP 4114
Lehrforschungs-
einheit 1

AP4.5:
Schulprojekte Al
Exploration mit
Kinstlerfinnen

AP 4.51-4
Begleitung & Erhebung
je Schulen/Klassen
parallel

\

M4.21-4
Ausgewertet

M4.51-4
Ausgewertet

AP4.3 Feedback-
Klausuren 1-4

TP-Inf

pad.-kinstlerisches KI-
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Implementierung
Core Al Modul

AP 2.2 Identifikation
Trainingsdaten

|

_—

AP 2.2 (Re-) Training

|

M22
Feedback
eingearbeitet

AP2:
Konzeption &

Implementierung
Core Al Modul

AP4.6 Feedback-Klausur AP 2.2

https://www.ucace.fau.de/research

: Identifikation
Trainingsdaten

!

AP 22
(Re-) Trainina

—_—




Algorithmische
Rationalitat
oder ,,alien
space of

reasoning“"?



Generelles Merkmal von
Kl-Technologien im Kontext
humaner/hermeneutischer

Bedeutungswelten:

Big Data-basierte statistische
Normierung von Bedeutung:

quantitative ,,Wahrscheinlichkeit*

vs. verhaltnismaBige
,Wahr-Scheinlichkeit*

Bohme, G. (1996). Idee und Kosmos: Platons Zeitlehre: eine
Einfuhrung in seine theoretische Philosophie.
Klostermann, S. 18




Quantifizierung
der Zahl
(ab 14. Jh.)

Quantifizierung
der Selbst-
verhaltnisse &
der Padagogik
(ab 18./19. Jh.)

Mittelwert +/- Varianz
= ,,Norm*“
—
Innerhalb des
Normbereiches leben

Proportion =
Sratio*
—
Sverhaltnismagiig
leben”

Jorissen, B. (2016). <Digitale Bildung> und die Genealogie digitaler Kultur:
Historiographische Skizzen. MedienPadagogik, Themenheft Nr. 25.

,Wahrscheinlichkeit”

»probability”

Slikeliness*

»,elkos logos”

,Wahr-Scheinlichkeit*

Bohme, G. (1996). Idee und Kosmos:
Platons Zeitlehre: eine Einfuhrung in
seine theoretische Philosophie.
Klostermann, S. 18



Generelles Merkmal von | .
KI-TeChnoIogien im Kontext D_as Problem Ilegt n.lCht in den
Algorithmen/der Kl an sich, sondern ...

humaner/hermeneutischer
Bedeutungswelten:

1) Produktion: Versuch, die Simulation von Bedeutung
durch Statistik als User Experience zu installieren,
d.h. zu maskieren: User Experience «» Compliance als
Geschaftsmodell

2) Rezeption: Anthropomorphisierung der Maschine
(Verwechslung von Wahrscheinlichkeit und ,Wahr-
Scheinlichkeit")

3) Politik + Wirtschaft. Universalisierung und
Automatisierung kybernetischer

Steuerungslogiken (Social Engineering,
Subjektengineering, Humanengineering, Militar,
Polizei, Rechtssprechung)



Generelles Merkmal von
Kl-Technologien im Kontext
humaner/hermeneutischer

Bedeutungswelten:

— zu unterscheidende Ebenen von
Analyse und Kritik:

1) Kritische Analytik/Hermeneutik von Kl auf der
Ebene ihrer operativen Logiken (folgender Abschnitt)
1) Kl als ,,andere”, non-humane Intelligenz, aber
welche Art von Alteritat mit welchen
Implikationen?

2) Kritische Rekonstruktion der Praktiken und
Policies in Bezug auf Hervorbringung von und
Umgang mit Kl, d.h. v.a. ihrer politischen Okonomie

1) Exklusionen (Datenformate, Daten, Archive)

2) Politiken und Normativitaten, implizite ldeologien
(Ground truths, Firmenpolicies des Trainings und
Finetunings)



Mathematik (Mersch) Kl (Mersch)

nicht durchgangig computierbar unverselle Computierbarkeit

Mersch, D. (2019). Kreativitat und Kunstliche Intelligenz. Einige
Bemerkungen zu einer Kritik algorithmischer Rationalitat. Zeitschrift fur
Medienwissenschaft, 11(2), 65-74. https://doi.org/10.25969/mediarep/12634



Mathematik (Mersch) Kl (Mersch)

nicht durchgangig computierbar unverselle Computierbarkeit

Poetik der Findungen vollstandige Berechenbarkeit

Mersch, D. (2019). Kreativitat und Kunstliche Intelligenz. Einige
Bemerkungen zu einer Kritik algorithmischer Rationalitat. Zeitschrift fur
Medienwissenschaft, 11(2), 65-74. https://doi.org/10.25969/mediarep/12634



Mathematik (Mersch) Kl (Mersch)

nicht durchgangig computierbar unverselle Computierbarkeit

Poetik der Findungen vollstandige Berechenbarkeit

Differenz von Berechenbarkeit und

Nichtberechenbarkeit deduktive formale Geschlossenheit

Mersch, D. (2019). Kreativitat und Kunstliche Intelligenz. Einige
Bemerkungen zu einer Kritik algorithmischer Rationalitat. Zeitschrift fur
Medienwissenschaft, 11(2), 65-74. https://doi.org/10.25969/mediarep/12634



Mathematik (Mersch)

Kl (Mersch)

nicht durchgangig computierbar

unverselle Computierbarkeit

Poetik der Findungen

vollstandige Berechenbarkeit

Differenz von Berechenbarkeit und
Nichtberechenbarkeit

deduktive formale Geschlossenheit

strukturell unvollstandig

algorithmische Rationalitat

Mersch, D. (2019). Kreativitat und Kunstliche Intelligenz. Einige
Bemerkungen zu einer Kritik algorithmischer Rationalitat. Zeitschrift fur
Medienwissenschaft, 11(2), 65-74. https://doi.org/10.25969/mediarep/12634



Mathematik (Mersch)

Kl (Mersch)

Kl (Parisi)

nicht durchgangig computierbar

unverselle Computierbarkeit

Unverflgbarkeit als grundsatzliches,
immanentes Moment digitaler (Turing-)
Maschinen

Poetik der Findungen

vollstandige Berechenbarkeit

Differenz von Berechenbarkeit und
Nichtberechenbarkeit

deduktive formale Geschlossenheit

strukturell unvollstandig

algorithmische Rationalitat

Mersch, D. (2019). Kreativitat und Kunstliche Intelligenz. Einige
Bemerkungen zu einer Kritik algorithmischer Rationalitat. Zeitschrift fur
Medienwissenschaft, 11(2), 65-74. https://doi.org/10.25969/mediarep/12634

Parisi, L. (2019). The alien subject of Al.
Subjectivity, 12(1), 27-48. https://doi.org/
10.1057/s41286-018-00064-3



Mathematik (Mersch)

Kl (Mersch)

Kl (Parisi)

nicht durchgangig computierbar

unverselle Computierbarkeit

Unverflgbarkeit als grundsatzliches,
immanentes Moment digitaler (Turing-)
Maschinen

Poetik der Findungen

vollstandige Berechenbarkeit

,Halteproblem®; ,, Zufalle/Unfalle und
Fehler” als integraler ,,Bestandteil der
iInteraktiven laufenden Arbeit mit
kollidierenden Daten”
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