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Rotor Position Estimation of Permanent Magnet Synchronous
Motor Based on High-Frequency Signal Injection
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Abstract; An improved rotor position estimation method is proposed to enhance the dynamic
performance of the sensorless control technology of permanent magnet synchronous motor
(PMSM) in zero/low speed range. Firstly, the high-frequency excitation model of PMSM is
established in the a-8 coordinate system. Secondly, the rotor position estimation method based on
heterodyne method is analyzed, and the method based on compensation matrix is proposed to
improve the rotor position estimation performance. Finally, the MATLAB/Simulink is utilized to
compare and analyze the rotor position estimation accuracy of the two methods. The simulation
results show that the proposed method can not only obtain faster rotor position tracking speed, but
also ensure higher rotor position estimation accuracy.
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Fig. 1 PMSM sensorless control system with rotating
high frequency voltage signal injection
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Fig. 2 Rotor position estimation method based on
heterodyne method

O R A I 2 fife Ve 1o A v o A S BRI AR A6
i e D, SCHR( 12 ] R A A R 22 70 5 R 3 L ik

Lape

2 SR B ATk

ARSCHR HH— P CtE A 5% 1 BAG T O
fifp R D22 ik R A H AR 2 9 I TR ] ek
SRRV S IR A5 B 1 0 B LR
R, HASHHEE N IE] 3 FiR.

‘_> rzﬁ i“ﬂ Aiﬂﬂll
N

U, Uy Uapa1
abc L ?
FER

Eq.20 LPF FURE
Eq.21 0.

B3 ETFiMREMENETRNEMGITAE
Fig. 3 Rotor position estimation method based on compensation matrix method
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Fig. 4 Simulation results of motor speed based
on heterodyne method
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Fig. 5 Simulation results of motor speed based on
compensation matrix method
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Fig. 6 Simulation results of rotor position estimation
based on heterodyne method
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Fig. 7 Simulation results of rotor position estimation
based on compensation matrix method
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Fig. 8 Simulation results of estimation error of rotor
position based on heterodyne method
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method
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