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Initial rotor position estimation method for PMSM

Li Ruiqi Li Ying
(Faculty of Information Engineering and Automation, Kunming University of

Science and Technology, Kunming 650504, China)

Abstract: Accurate prediction of the initial position of the permanent magnet synchronous motor has an important impact on the control of
motor starting process, but identification of the rotor’s initial position without sensor has many advantages on the motor control. In this
paper, an initial position prediction method for high precision PMSM based on pulse voltage vector method is proposed. Based on the
analysis of the relationship between the magnetic circuit saturation with rotor position of the PMSM, by adding the forward and reverse
pulse voltages to any two phases of the motor, the induced voltage without the current phase is measured, and the relationship between
the magnitude of the induced voltage and the rotor position is obtained. The neural network is trained the test data to fit this relationship
to form a rotor initial position estimating device. The simulation experimental results verify that the method can overcome various errors
caused by the motor centralized parament model and has extremely high prediction accuracy.
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Fig. 1 Schematic diagram of PMSM
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Table 2 Comparison of current and voltage results
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Fig. 4 Result of A phase winding inductive voltage



55 4 1 IR ) 2 FL AL - i (o A 7 ik - 197 -

A TR R R 2, AR —— S XL
ICRE 57 Ry 0° ~ 90° % 10°—2H (14 JaR I A, s 114 504 Je

AN 3(BUNERR 6 %) FR

*3 ZHBEBERNHE
Table 3 Value of three phase induced voltage
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Fig. 6 The magnetic field distribution of the motor

when the pulse is injected in B to C
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Table 4 Specific initial position of rotor ( electrical angle)

(°)
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Table 5 The conventional pulse injection model (°)

PR R T £ B IR
161.6 164.5 2.9
340. 8 341.9 1.1
341.2 342 0.8
41. 4 44. 6 3.2
41. 8 44.2 3.4
281.8 283 2.2
100. 2 101. 4 1.2
221. 4 224. 1 2.7
220.8 222.5 1.7
160. 8 162.6 1.8
100. 4 101.5 1.1
280.6 282.9 2.3
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