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Sensorless Technique for Permanent Magnet Synchronous Motor
with Wide-Speed-Range

XU Dan, BAO Xin, HUO Xiaoning, CAO Binggang

(Institute for Electric Vehicle and System Control, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: From the analysis on the principle and performance of the rotor speed and the position
identification using the improved model reference adaptive system and fluctuating high frequency
voltage signal injection, a hybrid of sensorless technique for PMSM ( permanent magnet
synchronous motor) in the wide-speed-range was presented. The hybrid control strategy can
switch smoothly between the two methods by using a hysteresis weight switch-over strategy. The
hybrid controller not only overcomes the steady-state error of fluctuating high frequency voltage
signal injection at high speeds but also reduces the unacceptable error of the improved model
reference adaptive system at zero and low speeds. The experiment results show that the hybrid
control method can precisely identify the rotor speed and position, and it has quicker dynamic
response and strong robustness. The results of this study may be beneficial to the research on the
sensorless control strategy for PMSM with wide-speed-range.
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