COMPUTATIONAL
INTELLIGENCE
&

APPLICATIONS

INTRODUCTION

What is an
INTELLIGENT SYSTEM ?

... a complex system, that using
new information technologies
(software & hardware) combined
with communication technologies,
can solve difficult problems with
methods and techniques that
simulate natural intelligence or
behavior.




Components of ISs

... the basics of INTELLIGENT
SYSTEMS are the principles and
techniques of ARTIFICIAL
INTELLIGENCE and
COMPUTATIONAL INTELLIGENCE

- Expert systems - Evolutionary
- FUZZY Systems and /  computation
or Logic - Group Intelligence
- Artificial Neural (Swarm Intelligence)
Networks - Intelligent Agents
[ B

Cl /7 Al - definitions

o[ IEEE Cl Society ]: defines Cl by
its subjects of interest: neural
networks, fuzzy systems,
evolutionary computation, including
swarm intelligence, and others.

e[Schalkoff 90]: Al > ClI is a field of
study that seeks to explain and
emulate intelligent behavior in
terms of numerical processes.

[ B
Natural vs. Artificial Intelligence
[Serbanati 85]: Intelligence is the
ability to know and understand, is
the faculty of discovering the
properties of surrounding objects
and phenomena, of the essential
relationships between them, coupled
with the ability to find a way out of
certain situations and adapt to new
circumstances.




: englneer
s to understand huma
avioral intelligence throug
Iculus and informatics.

Duch 07 ]: Cl is a branch of
computer science studying
problems for which there are no
effective computational algorithm

The detective interroga
witnesses, trying to deter
h of them is the man and whic
‘machine. i

If the detective

ssifies the computer as a man, th

Turing test will grant the attribu
to the machine.

mal neuron was prop:
europhysiologist WS McCulloc
nathematician W. Pitts.

50: publication by Turing of
omputing Mechanisms and
ntelligence”, which is looking for the
nswer to the question Can machines
hinking ?




1 College (USA) where
hers discussed for the first
bility to elaborate computer prog
at simulate human reasoning. It was
ed for the first time the notion of
RTIFICIAL INTELLIGENCE

956 Newell et al present the first
program with Al" called "Logical Theorist
lesigned to reproduce specific logic used
y humans to solve problems.

lity theory for situations dor
certainty. FUZZY LOGIC contrad
> principle of excluded third (tertiurr
fur, in latin).

969: Marvin Minsky published the book
“Perceptrons , where he identifies the
imits of single layer neural networks, e.g
e impossibility to approximate XOR '
rgical functions, since the values of this
function are not linearly separable.

- Appearance of first ¢
, including MYCIN - for diag
tious diseases - developed at

versity in the USA.

73 Professor John Holland at the
iversity of Michigan establishes a bra
Evolutionary Computation, namely

enetic Algorithms, aiming to simulate
atural adaptive processes in computa-
nal models of numerical optimization.




esearch in the field of :
networks. They introduce th
layer Perceptron and the back-
pagation learning rule (generalized
ta rule). '

92: Marco Dorigo proposes the Ant
lony Optimization algorithm that searc
r an optimal path in a graph, based on
e behavior of ants seeking a path

tween their colony and a source of food.

icle Swarm Optimizat
oposed a new searching a
first intended for simulating so
avior as a representation of the
ement of organisms in a bird flock
h school.

97: Storn and Price proposed a new
arching strategy, known as Differential
olution; DE optimizes a problem by
aintaining and combining a population
candidate solutions.




