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2 3tHA, TSK HA Aoj71e =45 wol A= HX PID Aoj7]|E Aleksty, & WA 8 AE A xde TSK X
Ae)718 AAsL 2 TSK A Aoj719] Ao A|EPo]AozRE AL dHo|HE o] &sle] A¢tsl= ¥ % PID A7)
S A Agtsls AVE AEAZE vAE AawT o] akAzk v AdE ARl Ao HEAA Ao AlEHlAS
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2L $HEHE HolE A7t e Ee & & AUTh

719= : 9% PID Alo], TSK ¥ % 2d TSK 3] Alo]7], H|A& A|=8 = ujx

Abstract

In this paper, an algorithm to design fuzzy PID controllers is proposed. The proposed controllers are composed of
fuzzy rules of which consequences are linear PID controllers and are designed with help of TSK fuzzy controllers.
TSK fuzzy controllers are designed from TSK fuzzy model using pole assignment and have outstanding ability
making the output response of nonlinear systems similar to the desired one. However, because of its structure
complexity the TSK fuzzy controller is difficult to be used in industry. The proposed controllers have PID controller
structure which can be easily realized, and are designed by using the data obtained from control simulations with
TSK fuzzy controllers. To verify the proposed algorithm, two example simulations are performed.
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Fuzzy PID Controller (Fig. 4) 0.489
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Fig. 9. The control system response using the fuzzy
PID controller (23) (the desired pole is - 1)
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Fig. 14. The control system response using the fuzzy
PID controller (25) (the desired pole is 0.4)
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Fig. 15. The response using the controller (26)
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Table 2. Performance Comparison

ntroller Fuzzy PID Linear PID
Yq (Fig. 14) (Fig. 15)
0.1 0.000372 0.000080
0.2 0.000480 0.000086
0.3 0.000743 0.001703
0.4 0.000790 0.012358
05 0.001638 0.046997
Sum 0.004023 0.061214
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Fig. 16. The fuzzy sets in the controller (27)
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Fig. 17. The control system response using the fuzzy

PID controller (27) (the desired pole is 0.7)
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