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BgE (Intelligence)
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Intelligence Is the capacity for logic, abstract

thought, understanding, self-awareness,

communication, learning, emotional knowledge,

memory, planning, creativity and problem
solving
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m Turing test was proposed in Turing’s paper
"Computing Machinery and Intelligence" wrote In
1950, in which
o He first considers the guestion: Can machines think?

o Because "thinking" is difficult to define, Turing j
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Human behavior Intelligent behavior
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Wisdom = Intelligence

e | better stop the car!

® The traffic light | am driving
towards has turned red

¢ South facing traffic light on
corner of Pitt and George
Streets has turned red

* Red, 192.234.235.245.678,
v2.0

© 2011 Angus McDonald
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= The science and engineering of making
Intelligent machines
o John McCarthy

= Artificial Intelligence is the part of computer
science concerned with designing intelligent
computer systems, that is, systems that exhibit
the characteristics we associate with intelligence
In human behavior — understanding language,
learning reasoning, solving problems, and so on.

o A. Barr and E. Feigenbaum, The Handbook of Artificial
Intelligence, Morgan Kaufmann, 1981.

2017/3/19 Computational Intelligence 13
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The "founding fathers" of artificial intelligence

o Marvin Minsky (1969 Turing Award)

2 John McCarthy (1971 Turing Award)

o Allen Newell and Herbert A. Simon (1975 Turing Award)

McCarthy coined the term "artificial intelligence™'
In 1955

Dartmouth Conference: organized by McCarthy In
Summer 1956. This conference started Al as a field

2017/3/19 Computational Intelligence 14
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Artificial Intelligence refers the theories, methods
and techniques that enable machines to carry out
tasks 1n a way that we would consider “smart”

Machine intelligence Is more about engineering
methods for building machines that exhibit some

kind of human intelligence (a high degree of
sophistication and can operate autonomously In

“their” environment)
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Computational Intelligence

IEEE CIS coined the term Computational Intelligence (Cl)

Cl was proposed to overcome the drawbacks of traditional

Al

o learning capability, representing ambiguity and adapting to
new environments

Computational intelligence is a methodology involving

computing that exhibits an ability to learn and/or to deal

with new situations, such that the system is perceived to

P0Ssess one or more attributes of reason, such as

generalization, discovery, association and abstraction
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= The unresolved issues of classical Al
= The fast progression of computational power
= The booming role of data

2017/3/19 Computational Intelligence 19



RN ERG X

'y

Intelligent Agents Fuzzy Systems

XXX X XX

Key Computational Neural Networks

Intelligence
Approaches
@ '©//. @
e @@ &%
. -
" te®

Evolutionary Computing Support Vector Machines




NS 5HEak

s CIEAESAIR I 5 R

= FriRCIS5AINZRERCISERGAINZ 7
.7%%@%mﬁmmlocmmuu)

g

Human expertise | e

Symbolic

Data

Technical
Differences

) 0 \* | ];;fl&
) ¢ ‘iz—r gt Numerical
reasoning calculations
Fits environment Al Cl Learns from
to knowledge = ‘ — environment
|
y |

2017/3/19 Computational Intelligence

21



Al, MIECI2 E

2017/3/19 Computational Intelligence

22



2 RSE AR S Y

Bl AL, AEHURSRELA A

EIEFIRY SR AIRSR, FFAE AR
W BEE

CHLHH m Ry

HBiE BALEL: PR &M RE T Bk 715 B AR

K. Pridd T, B
0 B N THRE
o VR

0 S

2017/3/19 Computational Intelligence

23



2y ARYS Yl sy a Suk s

fErEE N TR ReBoR K i & R
o BFFCEAH AR JvE (1940s—1960s)
o LRSI R g EE T 7L (1970s—1980s)
o BILEERR (1970s)

o FREALFR T (1980s)

2 I 25 A 9T I D6 (1980s)

o BRI S (1980s)

0 EEE UNGE (1990s)
THEEREH R (1990s—2000s)
o BHMEEESHTE

0 BRI EE

R W28 58 22> (2000s—)

2017/3/19 Computational Intelligence



T RABEBAR B 2R H b5

Artificial Intelligence — Human Intelliegence
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AL vs. AR

VVon Neumann Machine

*One or a few high speed (ns)
processors with considerable
computing power

*One or a few shared high speed
buses for communication

«Sequential memory access by
address

*Problem-solving knowledge is
separated from the computing
component

*Hard to be adaptive

Human Brain

Large number (10'1) of low speed
processors (ms) with limited
computing power

Large number (10°) of low speed
connections

Content addressable recall (CAM)

Problem-solving knowledge
resides in the connectivity of
neurons

Adaptation by changing the
connectivity

2017/3/19 Computational Intelligence 26
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HHEBE vs. it H

Computational Soft Computing

Intelligence o “isacollection of new techniques in

a2 “is abranch of the computer science, especially in artificial
study of artificial Intelligence; unlike hard computing, it is
intelligence; it aims to tolerant of imprecision, uncertainty and
use learning, adaptive, partial truth. In effect, the role model for soft
or evolutionary computing is the human mind. The guiding
algorithms to create principle of soft computing is: exploit the
programs that are, in tolerance for imprecision, uncertainty and
some sense, partial truth to achieve tractability,
intelligent” robustness and low solution cost. ”

Wikipedia Wikipedia

HHEAR %R
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Identifying simple mechanisms to produce good solutions,
rather than complex mechanisms to produce an optimal
solution.

Exploiting heuristics and simple rule sets with complex
emergent behavior.

Adaptation to the environment: CI processes will
Incrementally improve their performance with exposure to an
given environment.

Using approximate (fuzzy) measures in evaluating
the outputs of processes.
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Natural Computing
= Problem solving methods inspired by nature

~

—

Neural Computing

Evolutionary Computing

DNA Computing

~

Membrane Computing

Quantum Computing

Swarm Intelligence

Immunocomputing

/

\

Fuzzy Computing

/
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Neural Computing

A functional point of view: neural network =
adaptive system which give answers to a problem
after it has been trained for similar problems

Input data

>

2017/3/19

1 Examples

Neural network =
learning system

Answer

Computational Intelligence
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Neural Computing

A structural point of view:

o Artificial neural network (ANN)= set of highly
Interconnected simply processing units (also
called neurons)

o Processing unit = simplified model of a neuron

o Artificial neural network = (very) simplified
model of the brain
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Evolutionary Computing

EC Is Inspired by the natural evolution processes
based on the heredity principles and the darwinian
principal of survival of the fittest

The solution of the problem is found by exploring the
space of possible solutions; a population of
Individuals (agents) Is used to explore the space

The population elements are coded based on the
particularities of the problem (bit strings, real value
vectors, trees, graphs etc.)

2017/3/19 Computational Intelligence 39
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Evolutionary Computing

Parallel between the natural evolution and
problem solving

Natural Evolution Problem solving
Environment Problem
Individual <P  Potential solution

Adequacy degree to the

: —p Solution quality
environment
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Fuzzy Computing
Based on approximate reasoning which uses fuzzy
values instead of crisp values
Fuzzy set: each element has a membership function
Fuzzy rule: rule involving fuzzy variables
Cold Hot

Applications: control devices (washing machines, refrigerators,
elevators etc)
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Thanks!

Questions?
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