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Table 1 Coefficient of PID controller by boundary sensitivity methods
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Table 5 Tuning rule

Rule 5 A #w(FHAR) T A PSR
Number E D R CP CI CD
Rl PB FPB - NB ZQ NB
R2 PB PM PB Z0O PB Z0
R3 PB PM Z0 70O FB PB
R4 PB PM NB NB PB Z0
R5 PB Z0 PB Z0 PB 70
R6 PB Z0 Z0 Z0 PB PB
RY7 PB Z0 NB NB Z0 20
R8 Z0 PB PB PB NB Z0
R9 ZO PB 70 70 NB Z0
R10 Z0 PB NB NB NB yie
R11 20 PM PB PB PB NB
R12 20 20 PB PB Z0 NB
R13 Z0 20 20 Z0 Z0 20
R14 Z0 20 NB NB PB PB
R15 NB - PB PB PB NB

oA7VA, 2b B2 ope o} ol
PB : Positive Big, PM : Positive Medium, PS : Positive Small, ZO : Zero,
NB : Negative Big, NM : Negative Medium, NS : Negative Small

£ 59 2ATAHAN FA4ASE CP, Cl, CD += PIDA] #ivH Ko, T, T,
A WP Aol EAY E D, RE 247 sgudd A Aels ol

S48% PB, ZO, NBlX 77} PBt: Positive Big(Zt), PM& Positive
Medium(F ®), ZOE Zero(#4), NBi: Negative Big(Zthote AL 2 1}y
v w844 PB, ZO, NBoJA 747 PBE Z7bslm, ZO:= 29 NB= 50154
= fvlela, PIDAe] stelnlgg o= Hx wsiAzi=ste] Asg Jelgm g

ERTAL vl g Bo] FH NI Reol A, wek 9w #HE(R)) 2
L(PB), A AHu|(D)7} FJPM)elA FAlol o)™ A(R)o] 2A(PB) ®ivjd.
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Fig. 45 The response of the PID control with Kp=0.45 7,=0.5[sec],
T,=0.8[sec]
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Tp=0.26[sec]
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Tp=1.5[sec]
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Fig. 4.9 The response of the PID control with Kp=10, 7,=1.5[sec].
Tp=0.3[sec]
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A Study on Automatic Tuning of Parameters
in Fuzzy PID Control

Hyung-Jae Lee

Department of Electrical Engineering
Graduate School of Industry

Pukyong National University

ABSTRACT

In this paper, employing the experienced knowledge and know-how, which are
accompanied by the adjustment for adjusting rule qualitatively in this research, we
performed researches by simulation in order to adjust each parameter of the PID controller
through the fuzzy inference in the characteristic value of control response waveform.

For the design, we consider the proportional gain, integral and derivate time of the PID
controller system in order that the transient response{control response) of control system
may meet the design specification. Moreover, it is very important that we compose the
adjusting rule and membership function used in the fuzzy inference to adjust the parameters
with appropriate values to the system, and that we should change the adjusting rule and
membership function until we obtain the appropriate values of parameters by trial and error.

To adjust the parameter of the PID controller is considered by the simulation that is
adapted to the fuzzy inference with the index ;which is used by the specific values such
as the overshoot, the amplitude damping ratic and control area represented by the area
in the response waveform.

Especially, it is presented by an effectiveness for the parameter adjustment of the
PID controller with the constitution of the adjusting method and membership function.
However it is different from the constitution the parameter adjustment rule and the
membership function so we cannot correspond to the parameters of the PID controller
automatically through the fuzzy inference in the adjustment of parameters of the PID
controller but it is possible to adjust the parameters of the PID controller automatically

by selecting the transient response method.
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