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A study on self tuning fuzzy Pl and PD type controller
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<Abstract>
This paper describes a development of self tuning scheme

for PI and PD type fuzzy controllers.

The output scaling

factor(SF) is adjusted on-line by fuzzy rules according to the
current trend of the controlled process. The rule-base for tuning
the output SF is defined on error and change of error for the

controlled variable using the

most natural and unbiased

membership functions. Simulation results demonstrate the better

control performance can be

achieved

in  comparison with

Ziegler-Nichols(Z-N) PID controllers.
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Fig.l. Block diagram of self tuning fuzzy Pl and PD Lype controller
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Fig.3. Membership function of gain updating
factor(a)
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Tablel. Fuzzy rules for computation of AU and U
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Table 3. Summary of simulation results on STFPIC

ZAERY I z‘ﬁﬁr zill\I:I:};Ti 5_'“ STFPDC
0S =64(%) 0S8 =0(%)
0.1 Tr =0.67(sec) Tr =2.67(sec)
e & Ts =6.7(sec) Ts =11.3(sec)
(s+1)2 0S =50(%) 0S =2(%)
0.3 Tr =0.7(sec) Tr =2.7(sec)
Ts =6(sec) Ts =15(sec)
0S =60(%) 05 =5(%)
| 0.5 Tr =0.7(sec) Tr =6(sec)
e —Ls Ts =5.T(sec) Ts =5(sec)
Bs+1 0S =56(%) 0S=2(%)
I Tr =0.6(sec) Tr =3.3(sec)
Ts =0(sec) Ts =9(sec)

Table 4. Summary of simulation results on STFPDC

) Ziegler-Nichols .
HFAHEN L PID Aloj7] STFPIC
0S =78(%) 0S =15(%)
0.1 Tr =0.25(sec) Tr =1 (sec)
e I8 Ts =13(sec) Ts=6.75(sec)
S(S 1) 0S =70(%) 0S =10(%)
0.3 Tr =1 (sec) Tr =3.3(sec)
Ts =15(sec) Ts =8.58(sec)
0S =T72(%) 0S =10(%)
0.1 Tr =2.3(sec) Tr =26
i Ts =31.7(sec)  |Ts =17.2(sec)
s(s+1)° Os =72(%) 0S =16(%)
0.3 Tr =1.6(sec) Tr =2 (sec)
Ts =20.5(sec) Ts =15.2(sec)

0S: Maximum Overshoot

Ts: Settling Time

Tr: Rising Time
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