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FUZZY CONTROL SYSTEM
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Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume any missing data.

Unit I

1. (a) Explain with the help of a neat diagram the

architecture of Knowledge based controller (KBC).

How is knowledge represented in KBC ? 12

(b) In knowledge based system explain the following

terms : 8

(i) Process monitoring

(ii) Fault diagnosis

(iii) Planning and scheduling

(iv) Supervisory control.
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2. (a) What are the various assumptions to be made before

designing a fuzzy control system ? List the various

advantages of fuzzy control over convention control.

Discuss fuzzy control from industrial perspective. 15

(b) Write a note on real time expert system. 5

Unit II

3. (a) What do you understand by Cartesian product in

fuzzy theory ? Discuss the properties of minimum-

maximum composition of fuzzy relations. 8

(b) What are the role of -cuts and strong -cuts in

fuzzy set theory ? What is the difference between

these two ? 6

(c) Explain, how fuzzy set depart from the crisp sets.

Distinguish between randomness and fuzziness. 3+3

4. (a) The discretized membership function (in no

dimensional units) for a UJT and BJT are given

below :

Ã1 = {0/0+0.2/1+0.3/2+0.6/3+0.9/4+1/5}

Ã2 = {0/0+0.1/1+0.2/2+0.3/3+0.4/4+0.7/5}

For the two fuzzy sets, perform the following

calculations :
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(i) Ã1  Ã2

(ii) Ã1  Ã2

(iii) Complement of Ã1

(iv) Algebraic sum

(v) Bounded sum. 8

(b) Write notes on the following :

(i) The compositional rule of Inference

(ii) Fuzzy relation and propositions

(iii) Cardinality of fuzzy set. 9

(c) Explain extension principle. 3

Unit III

5. (a) Discuss the comparison of defuzzification method.

Discuss the various criteria used for evaluation of

defuzzification methods. Illustrate which method is

best and why. Explain best method of defuzzification

in detail. 16

(b) Write a note on membership functions generation. 4

6. For FKBC design, write notes on the following : 20

(a) Contents of rules

(b) Choice of fuzzification procedure

(c) Choice of scaling factor

(d) Choice of membership function.
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Unit IV

7. (a) How one can induct adaption in FKBC system by

the use of gradient descent method ? Explain

membership function tuning using performance

criteria for adaptive fuzzy control. 12

(b) Discuss the working principle of self organizing

adaptive fuzzy controller. 8

8. (a) Discuss model based adaptive fuzzy controller. What

do you mean by model in model based adaptive

fuzzy controller ? Is model based controller in reality

a self-organizing controller ? Justify your answer.

12

(b) Explain the design and performance evaluation of

adaptive fuzzy control system. 8
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