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PMSM Vector Control System Based on Fuzzy PID
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Abstract ; Large torque pulsation occurs in PMSM vector control systems. The vector control method of PMSM
based on fuzzy PID is put forward to realize PID parameter on-line setting. Firstly, establishes the mathematical model of
PMSM; Secondly, designs the parameter fuzzy self-tuning PID controller and fuzzifies the parametesr; Lastly, builds the

model in Matlab/Simulink and makes simulation. The results show that the fuzzy PID controller has better robustness in

PMSM speed control system.
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Fig. 1 The vector control system structure diagram
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Fig. 2 Fuzzy controller structure diagram
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Fig. 4 kp* controller structure diagram
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Table 1 Fuzzy rules of kp*

e

NB NM NS Z0 PS PM PM

NB PB PB PM PM PS Z0 Z0
NM PB PB PM PS PS Z0 NS
NS PM PM PM PS Z0 NS NS
Z0 PM PM PS Z0 NS NM NM
PS PS PS Z0 NS NS NM NM

PM PS Z0 NS NM NM NM NB
PB Z0 ZO NM NM NM NB NB
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Table 2 Fuzzy rules of k;’
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“ NB NM NS ZO PS PM_ PB

NB NB NB NM NM NS Z0 Z0
NM NB NB NM NS NS Z0 Z0
NS NB NM NS NS Z0 PS PS
Z0 NM NM NS Z0 PS PM PM
PS NM NS Z0 PS PS PM PB
PM Z0 ZO PS PS PM PB PB
PB Z0 ZO PS PM PM PB PB
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Table 3 Fuzzy rules of k,”
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NB NM NS Z0 PS PM PB

NB PS NS NB NB NB NM PS
NM PS NS NB NM NM NS Z0
NS Z0 NS NM NM NS NS Z0
Z0 Z0 NS NS NS NS NS Z0
PS Z0 ZO Z0 Z0 Z0 Z0 Z0

PM PB PS PS PS PS PS PB
PB PB PM PM PM PS PS PB
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Fig. 9 Speed and current double closed-loop PID PMSM speed regulating system
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Fig. 11 Traditional PID simulation results
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Fig. 12 Fuzzy PID simulation results
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