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Sensorless speed control of permanent magnet
synchronous motor based on complementary sliding mode observer
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Abstract; In traditional sensorless control methods for permanent magnet synchronous motors, the chattering
problem associated with commonly used sliding mode observers can lead to a decrease in the accuracy of rotor
position and speed observation. To address this issue, an improved observer based on complementary sliding
mode is proposed. A complementary sliding mode observer is designed based on the mathematical model of the
permanent magnet synchronous motor, and its stability is proven using Lyapunov theory. Additionally, a
Kalman filter is introduced to eliminate the phase error generated during the back electromotive force filtering
process, further enhancing the observation performance of rotor position and speed. Simulation experiments
validate that the proposed method effectively mitigates chattering and improves system observation accuracy
under various operating conditions.

Keywords : permanent magnet synchronous motor; sensorless control; complementary sliding mode ; Kalman filter
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