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“As for as the laws of mathematics refer to reality, they are not certain, and so far as

’

they are certain, they do not refer to reality.’
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The concept of Soft Computing (SC) made its debut in the early part of the past

decade.

Today, soft computing is gaining rapidly growing recognition as an important tool in
the conception, design, construction and utilization of information/ intelligent

systems. Such systems play a pivotal role in the functioning of modern society.

What is soft computing? Soft computing is not a homogeneous body of concepts,
techniques and methods. Rather, it is a consortium of methodologies centering in
fuzzy logic (FL), neuro-computing (NC), evolutionary computing (EC), evolutionary
programming (EP), probabilistic computing (PC), chaotic computing (CC) and parts

of machine learning theory.

What is important is that these methologies are for the most part complementary and
synergistic, rather than competitive. It is this synergism that underlies the ability of
soft computing to solve complex problems, which exceed the capability of individual

constituents of soft computing when used in a stand -alone mode.

% Knowledge base

R



Thus the basic premise of soft computing is that, in general, it is advantageous to use

the constituents (methodogiesof SC in combination).

A combination that today has the highest visibility is that of so called neuro-fuzzy
systems. We are beginning to see systems, which are fuzzy-genetic, neuro-genetic,

neuro-chaotic and neuro-fuzzy-genetic, among others.

In my view, in coming years such combined hybrid systems will be the rule rather

than exception, especially in the realm of high MIQ (Machine 1Q) systems.

In the partnership of the constituents of SC, each partner contributes a collection of

concepts, techniques and tools.

More specifically, the main contribution of fuzzy logic is the methodology of

computing with words and the computational theory of perception.

The principal contribution of neuro-computing are systems which have the capability

to learn and identify from input-output data.

The main contribution of EC are methods of systematized random search and

optimization.

The main contribution of EP is random optimization of symbolic instructions, e.g. a

set of fuzzy rules.

And the principal contribution of probabilistic computing centers on management of

uncertainty and decision analysis in an environment of imprecision and uncertainty.

Applications of soft computing in industry are growing in number, visibility and

importance.
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All linguistic values form a term set:
T(age) = {young, not young, very young, ...
middle aged, not middle aged, ...
old, not old, very old, more or less old, ...

not very yound and not very old, ...}

(a) Primary_Linguistic Values
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Concentration: CON(A) = A

3% Computing with words
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Dilation: DIL(A)= A"’
Contrast

242, 0<u,(x)<0.5

intensification: INT(A) = 5
—2(=4)", 055 u,(x)<1

Effects of Contrast Intensifier
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Derivation of y = b from x = a and y = f(x):

3

y=1{x)

a X

a and b: points
y =f{x) : a curve

a and b: intervals
y = f{x) : an interval-valued
function
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37 Approximate Reasoning
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T oaie SO b el S N-IV-Y

Rule: ifx is A then y is B
Fact: xis A’

Conclusion: y is B’

A A

J DN

A’ -
A S

) o A,

XisA yis B’

rondie iz b oyl Sy Y-1Y-Y

Rule: ifx is A and y is B then z is C
Fact: xis A’ and y is B’

Conclusion: z is C’

KA (BB T c:
SO TR AL,
A B’ ',
JLU N LA,
XisA’ X yisP Y zisC’

podo Wz b el s Y-IY-Y

ifxis A;and y is B; then z is C;

38 Antecedent
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ifxis Ay and y is B, then z is C;
Fact: xis A'and y is B’

Conclusion: z is C'
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T-norm .v
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Xis A’ X yisB’ Y zisC’

Edit Options

Yiew

velocity

-5

5
Help Close

-0.619 -0.825

Input: [-0.6186 -0.8247]
Opened system mam21. 4 rules
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40 Deffuzification
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Bisector of area Y-1a-vy
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Associative memory
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Rule 1 (Fuzzy)
Xis AT ™ [visB1]q"
Rule 2

)f(‘;;jjgy;” [Xis A2 }=f¥ is B2]H (Filezy)

(crisp)
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Rule
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T-norm : And operator .\

S-norm : Or operator X
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Implication
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y=yl.+5*x2i
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If speed is low then resistance = 2
If speed is medium then residence =4*speed

If speed is high then resistance = 8*speed

MFs low medium high
8 NX
;l’- 7
Ll S——,
2 Speed

Rule 1:wil=.3; ri=2

Rule 2:w2=.8; r2=4*4

Rule 3=w3=.1; r3=8%2
>Resistance=Y " (w,*n))/ Y w,=7.12
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Grid partitioning Tree partitioning Scatter partitioning
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* Surface structure identification
¥ Deep structure identification
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Gather a training data set or sampled
data set of inputs and outputs of system.

Specify and parametrize a class of mathematical models
representing the system to be identified.
I
Perform parameter identification to choose
parameters that best fit the tramning data set.

Conduct cross validation tests to see 1f the model
identified responds correctly to the unseen data set.
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* parameter identification

* Least Squares Estimator
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The NN as Classitier
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Patterns of Responses for Classification Using Neural Networks
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