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An Improved Sensorless Control Strategy for Interior Permanent
Magnet Synchronous Motor *
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(1. College of Electrical and Control Engineering, Xi’ an University of Science and Technology,
Xi’an 710054, China;
2. The Key Laboratory of Embedded System and Service Computing, Ministry of Education, Tongji University,
Shanghai 200092, China)

Abstract: Aiming at the shortcomings of the traditional model reference adaptive observer in the low-speed range
of interior permanent magnet synchronous motor, including the sensitivity to changes in motor parameters, low
accuracy of position detection and poor robustness, an improved sensorless control strategy was presented. Instead of
using PI regulators as adaptive mechanisms in traditional model reference adaptive observers, a construction of the
sliding surface by using the difference between the reference model of the motor body and the corresponding adjustable
model was proposed, and the fuzzy controller was used to adjust the sliding gain adaptively to suppress the chattering
of the sliding motion. The simulation model was built in the MATLAB/Simulink environment. The simulation results
showed that both the estimated speed and the estimated rotor position could track the actual speed and rotor position
when the external disturbance and the motor parameters changed, indicating the validity of the proposed method.
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