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Sensorless Model Predictive Control Based on New Sliding Mode Observer for PMSM
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Abstract: A novel sensorless model predictive control strategy was proposed. By improving the traditional sliding
mode observer(SMO), the angular frequency and angular information of the two-phase equivalent back-EMF estimated
by SMO were tracked accurately by the Type Il tracking loop. It effectively avoided the high frequency noise when the
traditional method calculates the rotor position and speed by using the arc tangent and differential operation. The rotor
position estimation was more accurate. At the same time, based on the improved SMO estimating the rotor position
angle, a finite set model predictive control strategy was adopted, which could realize sensorless operation without
setting the current inner loop parameters, thus improving the system reliability and reducing the hardware cost. The
simulated and experimental results show that the proposed control strategy has high accuracy and good dynamic control
performance.
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Fig.1 Block diagram of sensorless model predictive control for PMSM
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