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PMSM Sensorless Control Based on Four-order Hybrid Sliding Mode Observer
SU Jian-yong, LI Tie-cai, YANG Gui-jie
(Department of Electrical Engineering, Harbin Institute of Technology, Harbin 150001,Heilongjiang Province, China)

ABSTRACT: A four-order hybrid sliding mode observer of
SPMSM (surface permanent magnet synchronous motor) was
presented, of which the state variables were current and flux.
The error between real and observed current was selected as
sliding hyperplane, and the equal control signal multiplied by
feedback matrix was inputted to flux observation equation. The
flux transient response in time domain was established when
the sliding mode occurs, and the flux observation error
converged to zero. The influence of speed estimation error to
flux observation was analyzed including amplitude and phase,
and feedback matrix was calculated based on the analysis. The
position and speed were calculated through tracking method
with the observed flux. Simulation and experimental results
show that the flux can be observed accurately, and the charting
phenomenon is suppressed effectively. The estimation method
of position and speed has good dynamic and static
performances.
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