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Integral and Time-varying Sliding Mode Control of PMSM Based on Extended State Observer
LIU Jiawen, YU Haisheng
(College of Automation, Qingdao University, Qingdao 266071, Shandong, China)

Abstract: A novel integral and time-varying sliding mode control strategy was investigated to realize the high
accuracy tracing control for the permanent magnet synchronous motor (PMSM) drive system. The influence of the
nonlinear and the coupling characteristic on the dynamic and static performance of the system was considered in this
strategy. Firstly, the linearization model of PMSM was derived from feedback linearization technology. Then, in
order to accelerate the dynamic response process, the single-loop structure was adopted instead of the cascade
control to design the integral and time-varying sliding mode controller. Aiming at the problem of load disturbance,
an extended state observer with load torque as observation object was designed, and the estimated value was fed
back into the controller to overcome the influence of disturbance on performance. Finally, the comparative
experiment study was carried out on the PMSM experimental platform. Experimental results show that the integral
and time-varying sliding mode controller can make the system has the advantages of rapidity and no over-shoot,
improve the dynamic and static performances. The extended state observer can observe the change of the load torque
rapidly and enhance the robustness of the controller to load disturbance.
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Fig.2 Experimental platform of PMSM system
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