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No Estimation Error Speed Sensorless Control Method for Permanent
Magnet Synchronous Motor Based on Sliding Mode Observer "

XU Chendong, YIN Quan, LUO Hui, XIA Yang, LIUYi
(School of Artificial Intelligence and Automation, Huazhong University of Science and

Technology, Wuhan 430074, China)

Abstract: In traditional sliding mode observer (SMO) speed sensorless control method, a steady-state error
would exist in position estimation when the speed of the motor fluctuated greatly. In order to eliminate the estimation
error, a back electromotive force ( back-EMF) corrector was proposed based on the d-q axis current model of
permanent magnet synchronous motor (PMSM) . In this way, the position estimation error was kept at zero even under
large speed fluctuation. Moreover, the proposed method was easy to implement and brought about small increment in
calculation cost. Numerical simulations and experiments were carried out on a 1.5 kW PMSM. The results demonstrate
that the proposed method can effectively estimate rotor position and the steady-state estimation error converges to zero.
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