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Study on fuzzy self-adaptive PID control strategy for brushless DC motor

ZHI Chang-yi, WANG Rui-ling, TANG Dao-kui, LIU Run-tian
(College of Electric Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A fuzzy self-adaptive PID control method is proposed for brushless DC motor speed adjustment system. First fuzzy
self-adaptive PID control simulation model is established on Matlab / Simulink platform and then fuzzy self-adaptive PID of
brushless DC motor model when parameters change is also simulated. The control results are compared with that of fuzzy PID and
conventional PID control. The results of simulation indicate that the system has stronger robustness, faster response time and higher
steady-state accuracy.
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Fig.1 Dynamic structure of brushless DC motor
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Fig. 2 Charts of fuzzy self-adaptive PID control
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Tab.1 K, control rules table

e NB NM NS Z0 PS PM PB

NB PB PB PM PM PS y4e] Z0
NM PB PB PM PS PS Z0 PS
NS PM PM PM PS Z0 PS PS
Z0 PM PM PS Z0 PS PM PM
PS PS PS Z0 PS PS PM PM
PM PS Z0 PS PM PM PM PB
PB Z0 Z0 PM PM PM PB PB

F2 KAEHIMN =
Tab.2 K; control rules table

e NB NM NS Z0 PS PM PB

NB PB PB PM PM PS Z0 Z0
NM PB PB PM PS PS y4e] Z0
NS PB PM PS PS Z0 PS PS
y4e] PM PM PS Z0 PS PM PM
PS PM PS Z0 PS PS PM PB
PM Z0 Z0 PS PS PM PB PB
PB Z0 Z0 PS PM PM PB PB
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Tab.3 K, control rules table

e NB M NS Z0 PS PM PB

NB PS PS PB PB PB PM PS
NM PS PS PB PM PM PS y4e]
NS y4e] PS PM PM PS PS Z0
V4] Z0 PS PS PS PS PS Z0
PS Z0 V4] Z0 y4e] y4e] y4e] Z0
PM PB PS PS PS PS PS PB

PB PB PM PM PM PS PS PB
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Fig.3 Fuzzy self-adaptive PID control system simulation diagram
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Fig. 4 Control comparison chart when parameters unchange
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Fig.5 Control comparison chart when parameters change
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