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Research on the Sensorless Control of Permanent Magnet Synchronous Motor

Based on High Frequency Injection
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Abstract: In view of the flaws of the low speed running state of the permanent magnet synchronous motor,
the low signal-to-noise ratio of its effective signal, and the low efficiency of the speed and rotor position detection, a
proposal has been made of the high frequency injection permanent magnet synchronous motor (PMSM) sensorless
control method. The sensorless self-detection of rotor speed and position can be achieved through continuous high
frequency signal injection, which helps PMSM possess salient polarity. A speed control module, a rotor position
tracking observation module, and other functional modules are established on the work platform of Matlab/Simulink for
a simulation test, which results verify the feasibility of the control method.
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Fig. 2 Structural diagram of three-phase PMSM sensorless control system with rotating high frequency voltage signal injection
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Fig. 3 Motor rotor error diagram
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Fig. 4 Vector control simulation model of three-phase permanent magnet synchronous motor
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Fig. 5 Simulation model of three-phase PMSM sensorless control system with rotating high frequency voltage signal injection
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