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Abstract: In the medium- and high-speed operation ranges, the sliding mode observer (SMO) usually obtains the
rotational speed and rotor position of a permanent magnet synchronous motor (PMSM) based on a formula method or
phase-locked loop. However, the phase delay caused by a low-pass filter, the parameter variation in the phase-locked
loop itself and the sliding mode chattering remain the key issues that need to be addressed. Under this background, a
position sensorless control method for PMSM based on an improved SMO is proposed. First, a variable sliding mode
gain related to the rotational speed is designed, which can achieve adaptive adjustment of the sliding mode gain
parameter when the rotational speed changes, thereby reducing the system chattering and improving the system
stability and dynamic performance. Second, based on the mechanical motion equation, a method for estimating the
rotational speed and rotor position is put forward, which not only simplifies the estimation process but also
effectively reduces the influence of changes in rotational speed on the estimation accuracy and enhances the system’s
anti-interference capability. Finally, the feasibility and effectiveness of the proposed method were verified based on
bench experiments.
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