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Design of PID Controller for Real-time A dgptive SteppingMotor

ZHENG Xueqinl'z, &Jo Dong-hui1
(1 Electronic Deparment, Xiamen University, Xianen 361005, China
2 Electronic and Electrical Engineering Department, Xiamen University of Technology, Ximen 361024, China)

Abstract: To the problem that he traditional PD controller can not satisfy the requirement of the dynamic regponse and accurate eed
regulation for nonlinear multi-variable steppingmotorwith strong coupling, the real-time adgptive PD controller, based on fuzzy genet-
ic algoritm is designed, combining wth the advantages of PD control, fuzzy control and genetic algoritm tunning PD parameters
This control strategy can develop the advantage of the traditional and intelligent control methods The smulation results show that the
real-time adgptive steppingmotor PD controller has the strong adgptive ability and the ability of resisting load disturbment The steady
ability and dynamic regponse are better than PD controller and fuzzy controller
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Fig-2 M enbership functionsof nput and output
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Tablel Real-tme adaptive control rule (KP)
E
EC
NB NM NS 20 PS MM B
NB B B M MM PS 20 20
NM B B M PS PS 20 NS
NS M MM PS PS 20 NS NS
20 M 2 PS 20 NS  NM NM
PS PS PS 20 NS NS NM NM
M PS 20 NS NM NM NM NB
B 20 20 NM NS NM NB NB
2 (KI)
Table2 Real-tme adaptive control rule (Kl)
E
EC
NB NM NS 20 PS M B
NB NB NB NM NM NS 20 20
NM NB NM NM NS NS 20 20
NS NB NM NS NS 20 PS PS
20 NM NM NS 20 PS M M
PS NM NS 20 PS PS M B
M 20 20 PS PS 2] M B
B 20 oz PS Y M B B
3 (KD)
Table3 Real-timeadaptive control rule (KD)
E
EC
NB NM NS 20 PS M B
NB PS NS NB NB NB NM PS
NM PS NS NB NM NM NS 20
NS 20 NS NM NM NS NS 20
20 20 NS NS NS NS NS 20
PS 20 20 20 20 20 20 20
M M NS PS PS PS PS B
B B M M M PS M B

E, EC KP, KI, KD
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' 30 Fig.4 Smulation model of fuzzy-GA real-tme adaptive
: K'e, K'yy Kp 3 stepping motor PD controller
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Fig. 5 Speed response with traditional PID
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Fig. 6 Speed response with fuzzy controller
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