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Abstract

The position sensorless control strategy for permanent magnet synchronous motors has problems
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of low control accuracy and unstable speed range switching. Therefore, this study proposes a new
composite strategy to achieve high-performance control over the full-speed-range. In the zero and
low-speed regions, the high-frequency square wave injection method is adopted, that is, high-fre-
quency square wave signals are injected into the stator windings of the motor to utilize the convex
pole effect of the motor. By using the sampling addition and subtraction separation method, the
high-frequency current signal and the fundamental current signal are separated, avoiding the use
of filters during the rotor position extraction process, thereby improving the accuracy of rotor po-
sition observation. In the medium and high-speed regions, the traditional sliding mode observer
based on the motor reverse electromotive force for position estimation has strong robustness, but
the sign function increases system jitter and current harmonics. To address this, the sigmoid func-
tion is introduced for improvement. Finally, the switching between the two control strategies is ef-
ficiently achieved using the weighted average method. The simulation results verify the feasibility
and effectiveness of the proposed control strategy.
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Figure 2. Signal timing diagram
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Figure 4. Phase-locked loop structure diagram
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Figure 5. Comparative analysis of sliding mode control switching functions
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