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Abstract: This paper presents the automatic construction and
parameter oplimization technique for the fuzzy logic controlier using
genetic algorithm. In general, the design of fuzzy controlier has
difficulties in the acquisition of expert's knowledge and relies to a
great extent on empirical and heuristic knowledge which, in many
cases, cannot be objectively justified. Therefor the performance of
the Hler can be degraded in the case of plant pamameter
variations or unpredictable incident which the designer may have
ignored. And fuzzy logic controller parameters elicited form the
expert may not be giobal. Some of these problems can be resolved
by application of genetic algorithm. Finally, we provides the second
order dead time plant to evaluate the feasibility and generality of
our proposed method Comparision shows that the proposed method
can produce & fuzzy logic controfler with -higher sccumcy and a
smalier number of fuzzy rules than manually tuned fuzzy logic
controller.
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Table 1. Parameter setup

K 3
9 0.75

We 10
L 0.12

Maximum g ion G S0
Population size N 50
Crossover probability Pc | 0.9
Mutation probabifity Py 005
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Table 2. Fuzzy mule table
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Fig. 2. Fitness history of the controlled plant
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Fig. 3. The shapes of membership functions
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Fig. 4. The output of the controlied plant
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Fig. 5. The output of the controlicd plant when the parameter K is
changed.
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Table 2. Performance comparison between mamally tuned furzy
logic controller and GA tuned fuzzy logic controller

! Manually tuned
FlIz: GA tuned FLC
No distubance 0.0429 0.0417
Increment . of K by,
50 % 0.0382 0.0363
decrement of K
by 50 % 0.0654 0.0637
The number of
fuzzy rules 49 z
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