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Senorless control of PMSM based on a novel sliding mode observer

ZHU Xi-hua, LI Ying-hui, ZHANG Jing
(Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: For the sensorless control of permanent magnet synchronous motor (PMSM )drive system, it is necessary to estimate the
information of speed and position online. In order to reduce the chattering problem commonly found in the conventional sliding mode
observer, based on the analysis of the principle of the conventional sliding mode observer, this paper introduces the sigmoid function
into the sliding mode observer and designs a novel sliding mode observer, then proves the stability of the system. The imitational and
experimental results show that: the novel sliding observer can reduce the chattering and save the low pass filters and phases
compensator, which can estimate exactly the speed and position of the rotor of permanent magnet synchronous motor; at the same
time, the sensorless control scheme of PMSM based on the novel observer is valid.
This work is supported by National Natural Science Foundation of Shaanxi Province(No.2006E,32).
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Fig.1 Block diagram of conventional sliding mode observer
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Fig.2 Block diagram of improved sliding mode observer
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Tab.1 Parameters of motor system

PMSM 2% S
ST HEH HIFE Rs 0.975Q
SET LRI THK L 0.006 H
Wont % P 4
A 0.001 5 kgem®
S EL K 0.215 Ves
K PR R A S 0.003 7 Nemes/rad
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Fig.3 Block diagram of imitation system of sensorless control PMSM
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