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(A Study on the Auto Tuning of Hybrid Type Fuzzy PID Controlier)
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Abstract

This paper describes the development of a hybrid type fuzzy-PID controller for process control. The proposed
hybrid type fuzzy-PID controller can determine proportional and derivative gain from the rule-based fuzzy in-
ference engine using errors and error changes, and have a fixed integral gain.

Simulation results show that the control performances of the proposed controller are superior to the ones of

the conventional PID controllers.
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Table 1. Fuzzy Tuning Rules for K,

de(K)
NB|NM|NS|ZO|PS |PM|PB
NB | B B B B B B B
NM| S B B B B B S
NS | S S B B B S S
e(K)|Z0 | S S S B S S S
PS| S S B B B S S
PM| S B B B B B S
PB | B B B B B B B
T 2 KOl CHEt HX|sx 7=
Table 2. Fuzzy Tuning Rules for K
de(K)
NB|NM| NS Z0 | PS |PM| PB
NB| S S S S S S S
NM| B B S S S B S
NS | B B B S B B B
e(K)| 20| B B B B B B B
PS| B B B S B B B
PM| B B S S S B B
PB| S S S S S S S
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£ & (Appendix)
* Kpat
te=A[0]+A[1]xX+--+A[n]xX "n
Polynomial Coefficients :
Al0]= 0.0 A[5]= -31.72787416

A[1]= -0.11850013
Al2]= 154145556
A[3]= -5.40527935
Al4]= 21.38410469

A[6]= 20.11515520
A[7]= -5.13216765
A[8]=  0.27810584

tema=A[0]+A[1]XX+--+A[n]xX "n

Polynomial Coefficients
Al0]= 1.00000000 A[5]= 134.59932159
All]= 0.77574711 A[6]= -89.17572846
Af2]=  -9.33462386 A[7]= 30.0432967
A[3]=  44.12985175 A[8]= -4.04910617

Al[4]= -107.83875464
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* K&k

tag=AL0]+A[1]XX+---+A[n]xX "n
Polynomial Coefficients :

Al0]= 0.0 A[5]=-57254.6924768

All]l= ~-3.48666007 A[6]= 160672.834151

Al2]= 121.21255251 A[7]= -291875.055424

A[3]= -1711.70614563 A[8]= 342636.935639
Al4]= 12861.2256127

tsman=A[0]+A[1]xX+---+A[n]xX "n
Polynomial Coefficients :

A[0]= 1.00000000 A[5]= -279673.885418
All]= -26.69791383 A[6]= 736146.104413
A[2]=  822.66784880 A[7]= -1275894.43378

A[3]= -10232.9995294 A[8]= 1447425.02209
A[4]= 68508.1308770
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