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Rotor Position Estimation Method for PMSM Based on Improved Flux Linkage Observer
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Abstract: The inaccuracy estimation of the flux linkage and the phase delay of the rotor position estima-
tion affect the dynamic performance in the traditional permanent magnet synchronous motor (PMSM) direct
torque control (DTC) system. To improve the rotor position estimation, a new rotor position method based on
the phase-locked loop (PLL) was proposed. Firstly, a multi-model combined flux linkage observer based on
the PI controller was designed. Secondly, a new rotor position estimation method based on the complex notch
filter was designed. Finally, the simulations and the experiments were implemented to compare the perform-
ances of the proposed rotor position estimation method and the traditional method. The results show that the
proposed PLL can eliminate harmonics in the estimated back EMF and improve the accuracy of the estimated
rotor position.
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Fig. 1 Direct torque control system of PMSM
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Fig. 2 The schematic of multi-model combined

flux linkage observer
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Fig. 3 Traditional stator flux observer at low speed
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Fig. 5 Traditional stator flux observer at high speed
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