History of Al



Let’s begin with simple questions

What is Artificial Intelligence (Al) ?

When was it invented ?
Who invented it ?

Where/How/Why was it created ?
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A brief history of Al: from Aristotle’s logic to “intelligent” machines
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A brief history of Al: the “Ancient History” of Al

Aristotle invented syllogistic
logic, the first known formal
deductive reasoning system
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Aristotle invented syllogistic Al-Jazaridesigned what is Rabbi Loew of Prague is said
logic, the first known formal considered as the first to have invented the Golem,
deductive reasoning system | 43th century programmable robots 15th century a clay man brought to life

4thcentury BC. | Ramon Lull invented the “Ars Gutenberg invented the 1léthcentury | ciockmakers extended their
magna”, a combinatorial system, movable-type printing press craft to creating mechanical
with the aim of converting animals and other novelties
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Samuel Morland
devised arithmetical
17th century machines 19th century mechanical calculating machine

Lovelace designed the Analytical

Charles Babbage and Ada

Engine, a programmable

Pascal created the first
mechanical digital
calculating machine

JM Jacquard invented the first
programmable machine with
instructions on punched cards

George Boole developed a binary
algebra, the “laws of thought”
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Basic concept Frege's notation Modern notations
| Judging A, IFaA ;’g‘]:
o Negation — A TA~A
Conditional Y. s
(implir:rinn) I-: g —\‘:
Universal quantification 3 ) y Bly)
Existential quantification M D) Jy. @)
Charles Babbage and Ada Content identity (equal sign) A=B A=B
Samuel Morland Lovelace designed the Analytical
devised arithmetical Engine, a programmable Gottlob Frege developed
17th century machines 19th century mechanical calculating machine Modern propositional logic
| |
I |
Pascal created the first JM Jacquard invented the first George Boole developed a binary
9 a0 . . « » BEGRIFFSSCHRIFT,
mechanical digital programmable machine with algebra, the “laws of thought
Calculating machine instructions on punched CardS KITHMETISCIEN NACHOEBILDETE

@
DES REINEN DENKENS.

" GOTTLOB FREGE.

PRATIN TR 0 YATHRVAT A 8 CSRATAY s

HALLE 458,
VERLAG VON LOUIS NESERT.
s,




A brief history of Al: the “Ancient History” of Al

JRINCIPIA  PRINCIPA pRINCIPA
VATHEMATICA yATHEMAT

Russell and Whitehead
published Principia
Mathematica, which
revolutionised formal logic

20th century

H. PAPADIMITRIOU,
NIE D1 DONNA




A brief history of Al: the “Ancient History” of Al

PRINCIPA  PRINCIPA pRINCIPY
A MATHEMATICL ATHEMATK

Russell and Whitehead
published Principia
Mathematica, which

revolutionised formal logic

20th century vThe play R.U.R., written by Karel
Capek, introduced the word robot

m—

O T

b~
AN EPIC SEARCH FOR TRUTH

APOSTOLDS DOXIADIS, CHRISTOS H. PAPADIMITRIOU,
ALECOS PAPADATOS, ana ANNIE D1 DONNA




A brief history of Al: the “Ancient History” of Al

Russell and Whitehead
published Principia “El Ajedrecista”, the first game
Mathematica, which automata (chess), was created
revolutionised formal logic | | by Leonardo Torres Quevedo
|
|
20th century The play R.U.R., written by Karel

Capek, introduced the word robot

m—

W
Nz
ANEPIC SEARCH FOR TRUTH

APOSTOLDS DOXIADIS, CHRISTOS H. PAPADIMITRIOU,
ALECOS PAPADATOS, ana ANNIE D1 DONNA




A brief history of Al: the “Ancient History” of Al

Russell and Whitehead
published Principia
Mathematica, which

revolutionised formal logic

|
|
20th century The play R.U.R., written by Karel Alan Turing proposed the

Capek, introduced the word robot universal Turing machine

“El Ajedrecista”, the first game
automata (chess), was created
by Leonardo Torres Quevedo

© 1S
~ 5

ANEPIC SEARCH FOR TRUTH

APOSTOLDS DOXIADIS, CHRISTOS H. PAPADIMITRIOU,
ALECOS PAPADATOS, ana ANNIE D1 DONNA




A brief history of Al: the “Ancient History” of Al

PRINCIPIA PRINCIPIA pPRINCIPIA.
MAT A M TG VATHEMATIC

Russell and Whitehead

published Principia “El Ajedrecista”, the first game Tl ]
Mathematica, which automata (chess), was created Introduction of.cybernet.lcs by
revolutionised formal logic | | by Leonardo Torres Quevedo | | Rosenblueth, Wiener, & Bigelow
|
|
20th century The play RU.R.,, written by Karel Alan Turing proposed the
Capek, introduced the word robot universal Turing machine

g
- {
| st o
. N
= A =8
AN EPIC SEARCH FOR TRUTH o ‘

APOSTOLDS DOXIADIS, CHRISTOS H. PAPADIMITRIOU,
ALECOS PAPADATOS, ana ANNIE D1 DONNA




A brief history of Al: the “Ancient History” of Al

PRINCIPIA PRINCIPIA PRINCIPY
MATHEMATIC

Russell and Whitehead
published Principia
Mathematica, which
revolutionised formal logic

“El Ajedrecista”, the first game
automata (chess), was created
by Leonardo Torres Quevedo

Introduction of cybernetics by
Rosenblueth, Wiener, & Bigelow

20th century

The play R.U.R., written by Karel
Capek, introduced the word robot

Alan Turing proposed the
universal Turing machine

ANEPIC SEARCH FOR TRUTH

APOSTOLDS DOXIADIS, CHRISTOS H. PAPADIMITRIOU,
ALECOS PAPADATOS, ana ANNIE D1 DONNA

George Polya published “How
to Solve It” and introduced the
term “heuristic”

HOW TO SOLVE IT

G. POLYA




A brief history of Al: the “Ancient History” of Al

VoL. uix. No. 286.] [October, 1950

PRINCIPIA PRINCIPIA PRINCIPY
MATHEMATICA MATHEMATICA  yATHEMATIC

MIND

A QUARTERLY REVIEW

or
PSYCHOLOGY AND PHILOSOPHY

1—COMPUTING MACHINERY AND
INTELLIGENCE

By AM.Toxe

nachines think 1’

ing of the torm
ight bo framed 0 48 to

hink"._The

Russell and Whitehead : — = S EEE Alan Turing published
published Principia “El Ajedrecista”, the first game ] ] “Computing Machinery and
Mathematica, which automata (chess), was created Introduction of cybernetics by Intelligence”, which
revolutionised formal logic | | by Leonardo Torres Quevedo Rosenblueth, Wiener, & Bigelow introduced the Turing Test
| |
| |
20th century The play R.U.R., written by Karel Alan Turing proposed the | | George Polya published “How | 1956

to Solve It” and introduced the
term “heuristic”

Capek, introduced the word robot universal Turing machine

HOW TO SOLVE IT

G. POLYA

ANEPIC SEARCH FOR TRUTH

APOSTOLOS DOXIADIS T0S H. PAPADIMITRIOU,
ALECOS PAPADATO o ANNIE D1 DONNA




A brief history of Al: the “Modern History” of Al

IN THIS BUILDINIG DURING-THE-SUMMER: OE. 1956
JOHN McCARTHY (DARTMOUTH COLLEGE), MARVIN. L. MINSKY- (MIT)

NATHANIEL ROCHESTER (IBM); AND CLAUDE SHANNON (BELL LABORATORIES)
CONDUCTED

THE DARTMOUTH SUMMER RESEARCH PROJECT
ON ARTIFICIAL INTELLIGENCE
FIRST USE OF THE TERM “ARTIFICIAL INTELLIGENCE”
FOUNDING OF ARTIFICIAL INTELLIGENCE AS A RESEARCH DISCIPLINE
“To proceed on the basis of the conjecture
that every aspect of learning or any other feature of inte

can in principle be so precisely described that a machine can be made to simulate it.”

IN COMMEMORATION OF THE PROJECT'S 50th ANNIVERSARY
JULY 13, 2006

1956

McCarthy, Minsky, Rochester, & Shannon coined the term “Artificial Intelligence”
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Which aspects were considered in this foundational summer research project ?

. Automatic Computers

. How Can a Computer be Programmed to Use a Language
*  Neuron Nets

*  Theory of the Size of a Calculation

*  Self-Improvement

. Abstractions

. Randomness and Creativity
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The Electronic Numerical Integrator and Computer (ENIAC) and its programmers
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Which aspects were considered in this foundational summer research project ?

. Automatic Computers

. How Can a Computer be Programmed to Use a Language

. Neuron Nets
. Theory of the Size of a Calculation
. Self-Improvement

. Abstractions

. Randomness and Creativity
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A model inspired by biological neurons, initially developed to:

Test hypothesis on brain functioning (neurosciences)

Perform tasks hard to achieve with conventional algorithms

CNNs, Deep Learning, etc.

Bio-inspired computing
(e.g. ant colony algorithms, genetic algorithms)
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Which aspects were considered in this foundational summer research project ?
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Which aspects were considered in this foundational summer research project ?

. Automatic Computers

. How Can a Computer be Programmed to Use a Langua

. Neuron Nets
*  Theory of the Size of a Calculati
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Which aspects were considered in this foundational summer research project ?

. Automatic Computers
. described by source|

creator
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BEIC Digital Library
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The Death of Socrates
. Neuron Nets

b trial of Socrates
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e  Abstractions — Knowledge representation notable work depicts
(e.g. ontologies)
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The Death of Socrates
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Which aspects were considered in this foundational summer research project ?

. Automatic Computers
. How Can a Computer be Programmed to Use a Language
. Neuron Nets

. Theory of the Size of a Calculation

. Self-Improvement

Generative Al
. Abstractions

. Randomness and Creativity
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There is a fuzzy boundary between Al and non-Al-computer science

Computer Chess

Long considered as the greatest proof of intelligence
Actually “easy” for computers

Computer Science

Programming Languages

At the heart of early Al research,
now considered as CS engineering

Angry Birds
On the other hand, easy for humans, hard for computers

Artificial Intelligence
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There is no strict, formal, consensual definition of “Artificial Intelligence”

> According to the Larousse:

« A set of theories and techniques used to create machines capable of
simulating human intelligence. »

> According to Elon Musk:
« With artificial intelligence we are summoning the demon. »

> According to Marvin Minsky, member of the 1956 Dartmouth project:

« The construction of computer programs that engage in tasks that are
currently more satisfactorily performed by human beings because they
require high-level mental processes such as: perceptual learning, memory
organization and critical reasoning »




We can reasonably summarize Al into three main «domains»

Automated learning Knowledge representation Automated reasoning
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To go further - stay tuned about latest advances - know what is still considered as Al by Al researchers

Al international conferences
The preferred way to publish latest advances in this field
No Impact Factor, but a ranking: A*, A, B or C (CORE ranking)

Association for the
/ Advancement of
Artificial Intelligence

IJCAI < IEEE

International Joint Conferences on Advancing Technology
Artificial Intelligence Organization for Humanity
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