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Abstract: As permanent magnet synchronous motor( PMSM) is increasingly being widely used in
industry and agriculture ,achieving quick and accurate estimation of the rotor position of PMSM is
crucial for realizing sensorless control. However, the back electromotive force harmonics and the
time-varying nature of PMSM parameters seriously affect the speed and accuracy of rotor position
estimation based on phase-locked loop( PLL) methods. Due to the large amount of harmonics con-
tained in the stator back EMF of PMSM, the existing PLL-based filtering methods cannot adaptively
adjust the frequency according to changes in speed,resulting in low accuracy of rotor position esti-
mation under variable speed conditions. To address this issue,a PLL estimation method based on an
adaptive hybrid filter is proposed. Based on the analysis of the harmonic components of the back
electromotive force contained in PMSM, a hybrid adaptive filter based PLL ( HAF-PLL) with ad-
justable parameters is designed. Simulation and experimental verification demonstrate that the pro-
posed method has good filtering effects on back EMF harmonics and can accurately detect the rotor
position of PMSM.
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