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文本框
赵毅恒,宁博文,卢少武,刘江.
基于I/F起动和扩展卡尔曼滤波的永磁同步电机全速域无传感器控制方法.
电机与控制应用,2022,49(2):1.
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Full Speed Sensorless Control Method of Permanent Magnet Synchronous
Motor Based on I/F Starting and Extended Kalman Filter

ZHAQO Yiheng, NING Bowen, LU Shaowu, LIU Jiang
( Engineering Research Center of Ministry of Education of Metallurgical Automation and Detection Technology,
Wuhan University of Science and Technology, Wuhan 430080, China)

Abstract: It is difficult to estimate the low-speed starting position of permanent magnet synchronous motor
(PMSM) when there is no speed sensor in the full speed range. Aiming at the problem, a control method combining
constant current frequency conversion (I/F) and extended Kalman filter ( EKF) is presented. At low speed, the
constant current variable frequency ratio is adopted for starting. At medium and high speed, the extended Kalman
filter is switched to estimate the position and speed. In order to solve the problem of unstable switching process, the
self-balancing characteristics of motor torque and power angle is used. In the switching process, the angle difference
given by the two control methods is used as the feedback input signal to reduce the given current before switching.
When the angle difference is close to zero, the given current and position are switched, so that the given current and
given position remain basically unchanged before and after switching. Finally, the feasibility of this method is verified
by simulation.

Key words: permanent magnet synchronous motor (PMSM) ; speed sensorless control; constant current

variable frequency starting; extended Kalman filter (EKF)
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