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Fuzzy backstepping control of PMSM based on differential
evolution algorithm

Huang Wei Ma Jiaging Chen Changsheng He Zhigin  Wu Qinmu
(College of Electrical Engineering, Guizhou University,Guiyang 550025, China)

Abstract: In order to improve the control performance of permanent magnet synchronous motor, a fuzzy backstepping
control strategy of permanent magnet synchronous motor based on differential evolution algorithm was proposed to
solve the problems of large overshoot and poor anti-interference performance of permanent magnet synchronous motor
when changing speed under fuzzy PID control. Firstly, the fuzzy control strategy is combined with the backstepping
control theory to adjust the structural parameters of the speed loop and the current loop. Then, on this basis, the
differential evolution algorithm is used to optimize the structural parameters in the fuzzy controller. Finally, the
proposed control strategy is verified by simulation and experiment. The experimental results show that the speed drop
of the motor is reduced by 1. 78% under the proposed control strategy. Under no-load conditions, the overshoot of
speed is reduced by 22. 9% when the speed is lowered and 3.5% when the speed is raised, which improves the anti-

interference ability of the system.

Keywords: permanent magnet synchronous motor;fuzzy control; backstepping control;differential evolution algorithm
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