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Permanent Magnet Synchronous Motor Speed Control System
Based on Adaptive Inverse Control Method

CHEN Zhe, XUE Zhao, FANG Haiyi, LUO Guangzhao

(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The classical feedback control method for the permanent-magnet synchronous motor cannot fulfill the dy-
namic requirement and anti-interference requirement at the same time. In this paper, an adaptive inverse control
method with disturbance elimination is proposed based on the vector control including speed and current loops. It a-
voids the system instability and the anti-disturbance performance of the system can be enhanced as well. Firstly, the
speed loop adopts the adaptive inverse controller possessing a feed forward control structure, and a normalized least-
mean square filtering algorithm accelerates the speed error convergence. The inverse model of the approximately lin-
earized system is obtained by modifying the weighting factor online. Secondly, in order to suppress and eliminate the
influence of motor parameter perturbation and external disturbance on the control system, an extended state observer
is designed to observe and compensate the disturbance of the system. Thus, the dynamic performance and anti-dis-
turbance performance of the system can be improved simultaneously. Finally, the effectiveness of the proposed

method is verified by experiment and simulation.

Keywords: permanent magnet synchronous motor; adaptive inverse controller; normalization of least mean square

filtering ; extended state observer;vector control; anti-disturbance; stability
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