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Abstract: The traditional extended Kalman filter algorithm has been widely used in permanent magnet syn-
chronous motor position sensorless control system. This method has good dynamic performance, but its estima-
tion accuracy of rotor speed and position is low, when the motor starts and runs at low speed. In order to solve
this problem, this paper designs a composite detection method that combines the extended Kalman filter algo-
rithm with high-frequency signal injection method. The Kalman filter method is used in medium and high
speed, and the high frequency signal injection method is applied to zero speed and low speed. The transition
area is designed with a special algorithm that merges the two methods to achieve high-precision control in the
full-speed domain. Finally, the simulation results show that the permanent magnet synchronous motor sensor-
less vector control system based on this hybrid detection algorithm has the advantages of fast dynamic adjust-
ment, good robustness and so on.

Key words: permanent magnet synchronous motor; extended Kalman filter; position sensorless control; high

frequency signal injection



