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Abstract: Sensorless control technology can improve the reliability and environmental adaptability of PMSM
drive system, and reduce the cost of system. In the sensorless control system based on first-order sliding mode
observer, phase delay and amplitude attenuation will occur with low pass filter extracting back EMF, and phase
compensation is usually needed. With the decrease of speed, the compensation function of compensation link
becomes worse, the estimated position error increases, and the load capacity decreases greatly. Moreover, in the
field application, the ideal compensation coefficient is not easy to obtain, thus the system is difficult to debug. To
solve this problem, the way of realizing sensorless control was proposed, in which a self-adapting complex filter
was used to replace the low pass filter. The adaptive complex filter has the advantage of zero phase shift and no
amplitude attenuation. It can accurately extract the back EMF in the wide speed range, and phase compensation is
not needed any more. The simulation and experimental results illustrate that the proposed strategy simplifies the
structure of the system, improves the load capacity greatly. Furthermore, the system chattering no longer increases
with the decrease of speed, but presents an equal chattering level.

Key words: permanent magnet synchronous machine (PMSM) ; sensorless control; sliding mode observer
(SMO) ;self-adapting complex-coefficient filter(SACCF)
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Fig.1 ~ The block diagram of PMSM sensorless
control system based on SACCF-SMO
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Fig5 The simulation waveforms of sensorless control

system realized by SACCF-SMO
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