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Sensorless Control of Permanent Magnet Synchronous Motor
Based on Non-Singular Fast Terminal Sliding Mode Observer

WANG Huihang, ZHAO Chaohui, WAN Dongling, HU Yiting, JI Hongzhi
(School of Electrical Engineering, Shanghai Dianji University , Shanghai 200240, China)

Abstract: In the sensorless control of permanent magnet synchronous motor based on sliding mode observer
(SMO) , the observation error of position and speed was large and the chattering was strong. In order to solve this
problem, the traditional SMO was analyzed. A kind of non-singular fast terminal sliding mode surface was studied,
and a sliding mode control law with integral was discussed, which could effectively improve the observation accuracy,
reduce chattering and eliminate the low pass filter and rotor position compensation. The stability of the observer was
proved by Lyapunov function. Finally, MATLAB/Simulink software was used for simulation, and the results showed
that the control performance of the proposed observer was better than that of the traditional SMO.
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