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Cybernetics
Control and Communication in the Animal and the Machine

After much consideration, we have 
come to the conclusion that all the 
existing terminology has too heavy a 
bias to one side or another to serve the 
future development of the field as well 
as it should; and as happens so often to 
scientists, we have been forced to coin 
at least one artificial neo-Greek 
expression to fill the gap. We have 
decided to call the entire field of control 
and communication theory, whether in 
the machine or in the animal, by the 
name Cybernetics, which we form from 
the Greek κυβερνήτης or steersman.

Information Is Information, not Matter or Energy.

Presenter-Notizen
Präsentationsnotizen
This book of Norbert Wiener we will read the next weeks. 
It is about cybernetics, the birth of AI.
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Norbert Wiener
• Child of Jewish Immigrants from Lithuania 

and Germany
• A Prodigy Child
• One of the Key Originators of Cybernetics:

• Cybernetics: Or Control and Communication in 
the Animal and the Machine

• The Human Use of Human Beings
1894-1964

Presenter-Notizen
Präsentationsnotizen
Norbert Wiener was educated by his father, a jewish rabbi. Wiener did not go to school, he was taught by his father, from him he learned German and Slavic languages as a child.

He graduated in 1906 at 11 years of age. 
He was awarded a BA in mathematics in 1909 at the age of 14, 
whereupon he began graduate studies of zoology at Harvard. 
In 1910 he transferred to Cornell to study philosophy. 
He graduated in 1911 at 17 years of age.

In 1914, Wiener traveled to Europe, to be taught by Bertrand Russell and G. H. Hardy at Cambridge University, 
and by David Hilbert and Edmund Landau at the University of Göttingen. 
At Göttingen he also attended courses with Edmund Husserl.

Then he returned to Harvard.
Wiener was unable to secure a permanent position at Harvard, 
a situation he attributed largely to anti-Semitism at the university, 
and in particular the antipathy of Harvard mathematician G. D. Birkhoff.

During World War II, his work on the automatic aiming and firing of anti-aircraft guns caused Wiener to investigate information theory.

Subsequently his anti-aircraft work led him to formulate cybernetics. 

Wiener’s fame helped MIT to recruit a research team in cognitive science, composed of researchers in neuropsychology and the mathematics and biophysics of the nervous system, including Warren Sturgis McCulloch and Walter Pitts.

After the war, Wiener became increasingly concerned with certain problems of scientific research, especially the militarization of science. He refused to accept any government funding or to work on military projects. 
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Norbert Wiener's Cybernetics

• "Cybernetics or control and communication in the animal 
and the machine." 1948

• From the Greek term “kybernētēs”, or the “art of steering”, 
a term originally used by Plato to refer to his concept of 
government.

• κυβερνήτης modern greek = governor, commander or 
ruler.

Presenter-Notizen
Präsentationsnotizen
Cybernetics: from ancient Greek

The concept of feedback is central to Wiener's theory of systems.
Feedback is later generalized to the concept of recursion.
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Warren Sturgis McCulloch
Walter Pitts

McCulloch and Pitts attempted to demonstrate that a 
Turing machine program could be implemented in a 
finite network of formal neurons (in the event, the 
Turing Machine contains their model of the brain, but 
the converse is not true), that the neuron was the base 
logic unit of the brain. In the 1947 paper they offered 
approaches to designing "nervous nets" to recognize 
visual inputs despite changes in orientation or size. 
From 1952 McCulloch worked at the Research 
Laboratory of Electronics at MIT, working primarily on 
neural network modelling. His team examined the 
visual system of the frog in consideration of 
McCulloch's 1947 paper, discovering that the eye 
provides the brain with information that is already, to a 
degree, organized and interpreted, instead of simply 
transmitting an image. 

Presenter-Notizen
Präsentationsnotizen
Norbert Wiener worked for a long time with Warren McCulloch and Walter Pitts, the founders of neural networks.Wiener later broke up with them for reasons that are not entirely clear, but which probably had private causes.
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Information Theory

Claude Shannon
1916-2001

The mathematical theory of communication

This work focuses on the problem 
of how best to encode the message 
a sender wants to transmit. 
Shannon developed information 
entropy as a measure of the 
information content in a message, 
which is a measure of uncertainty 
reduced by the message. In so 
doing, he essentially invented the 
field of information theory.

Shannon and his 
electromechanical mouse 
Theseus which he tried to have 
solve the maze in one of the 
first experiments in artificial 
intelligence

Information Is Information, not Matter or Energy.

Presenter-Notizen
Präsentationsnotizen
The concept of information is closely related to the theory of cybernetics.
Information is information, not matter or energy.
Claude Shannon, in particular, developed the technical concept of information at the same time.
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Macy Conferences
The Macy conferences were a set of meetings of scholars from various 
academic disciplines held in New York under the direction of Frank 
Fremont-Smith at the Josiah Macy Jr. Foundation starting in 1941 and 
ending in 1960. The explicit aim of the conferences was to promote 
meaningful communication across scientific disciplines and restore 
unity to science.

Presenter-Notizen
Präsentationsnotizen
Let me remind you of the Macy Conferences, which were of tremendous importance for the line of research of cybernetics and AI. Whoever wants to understand them deeply in their emergence and in their becoming must read these protocols, which give insights into the way of thinking of that time, whose ideas still shape us today....
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Macy Conferences

Presenter-Notizen
Präsentationsnotizen
Some pictures, some impressions
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Cybernetics

Presenter-Notizen
Präsentationsnotizen
Cybernetics influenced our view of the world, which changed completely with its appearance.
Have a look of this book titles and diagrams. Many are in German, but I hope we can decipher them.
Cybernetics and what modern women need to know about it.
Cybernetics and Art.
Cybernetics on the horizon of theology.
Cybernetics that affects us all
Diagrams of Cybernetics
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Cybernetics – Cyborgs – Cyberspace

Presenter-Notizen
Präsentationsnotizen
We normally don’t use the term cybernetics anymore. But the concepts still have a huge impact and live in artificial terms like cyborg and cyberspace. The term cyberspace was coined by William Gibson in his novel Neuromancer a fancy and cool novel which was very popular in the eighties of the last century. The cyberspace, or speaking more rationally, the internet has become the environment we live in. Cyborgs were or still are very popular in movies. The science fiction film Blade Runner, which is based on Philipp K. Dick’s novel “Do Androids Dream of Electric Sheep?” is still worth looking. We will come back to the concept of cyborgs.
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Understanding of Cybernetics

Presenter-Notizen
Präsentationsnotizen
If you want to understand the development and the impact of the cybernetic project in some depth, I recommend these books: Katherine Hayles “How we became posthuman”. And for those of you who can read in German I recommend the study of Stefan Rieger about a cybernetic anthropology. And for all of us “Cybernetics of the 21th Century” should be an interesting reading.
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Cybernetics: Definition
Cybernetics was defined by Wiener as “the science of control 
and communication, in the animal and the machine”—in a 
word, as the art of steermanship, and it is to this aspect that 
the book will be addressed. Co-ordination, regulation and 
control will be its themes, for these are of the greatest 
biological and practical interest.
…
Many a book has borne the title “Theory of Machines”, but it 
usually contains information about mechanical things, about 
levers and cogs. Cybernetics, too, is a “theory of machines”, 
but it treats, not things but ways of behaving. It does not ask 
“what is this thing?” but “what does it do?”
…
Cybernetics stands to the real machine—electronic, 
mechanical, neural, or economic—much as geometry stands 
to a real object in our terrestrial space.

Presenter-Notizen
Präsentationsnotizen
In the Fiftieth and Sixties books about cybernetics were quite popular. The most important of them was William Ross Ashby’s introduction which was translated in many languages. 
I wrote down here the beginning lines of this books who explain the general ideas in a very clear and demonstrative way. These and the following quotes may help you reading Norbert Wiener’s Book “Cybernetics or, Control and Communication in the Animal and the Machine”.
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Cybernetics: Definitions
CYBERNETICS is the science that studies 
the abstract principles of organization in 
complex systems. It is concerned not so 
much with what systems consist of, but 
how they function. Cybernetics focuses on 
how systems use information, models, and 
control actions to steer toward and 
maintain their goals, while counteracting 
various disturbances. Being inherently 
transdisciplinary, cybernetic reasoning can 
be applied to understand model and design 
systems of any kind: physical, 
technological, biological, ecological, 
psychological, social, or any combination of 
those. Second-order cybernetics in 
particular studies the role of the (human) 
observer in the construction of models of 
systems and other observers.

Cybernetics has been defined in a variety of ways, 
reflecting "the richness of its conceptual base." 
One of the most well-known definitions is that of 
Wiener who characterized cybernetics as 
concerned with "control and communication in the 
animal and the machine." Another early definition 
is that of the Macy cybernetics conferences, where 
cybernetics was understood as the study of 
"circular causal and feedback mechanisms in 
biological and social systems." Margaret Mead 
emphasized the role of cybernetics as "a form of 
cross-disciplinary thought which made it possible 
for members of many disciplines to communicate 
with each other easily in a language which all could 
understand.“

Wikipedia

Presenter-Notizen
Präsentationsnotizen
In order to help you to conceptualize the texts of Norbert Wiener in a general approach, I give some definitions which may help to memorize the ideas we discuss. Important is the interdisciplinary approach. Cybernetics focuses on how systems use information, models, and control actions to steer toward and maintain their goals, while counteracting various disturbances.
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Cybernetics

Presenter-Notizen
Präsentationsnotizen
Many books of Norbert Wiener are still available and worth reading.
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