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Novel high-order sliding mode speed observer for permanent
magnet synchronous motor
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Abstract: Aiming at solving the speed detection delay and low precision of the sensorless control system of surface mounted permanent magnet
synchronous motor( PMSM) , a high-order sliding mode observer was considered for rotor position and speed estimations of a PMSM. The PMSM
sensorless speed control system model and the traditional sliding mode speed observer were analyzed. According to the mathematical model of
the PMSM and the high-order sliding mode algorithm theory, a novel speed observer was proposed. The vector control system of PMSM based on
the new sliding mode speed observer was built by using simulink software and the starting characteristic, the speed tracking performance and the
anti-disturbance performance were studied. The results indicate that the filtering effect on the speed could be completely avoided and the speed
detection accuracy is increased, so the steady state and dynamic performance of control system and robustness is improved.
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