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Backstepping control of speed

for sensorless permanent magnet synchronous motor
WANG lJia-jun, ZHAO Guang-zhou, QI Dong-lian
(College of Electrical Engineering, Zhejiang University , Hangzhou Zhejiang 310027, China)

Abstract: The speed of a permanent magnet synchronous motor is acquired through a reduced-order Luenberger observer
constructed through the stator ¢-axis current and speed equations. The observer is simple and can achieve fast convergence
through adequate eigenvalues placement. A novel nonlinear control strategy —backstepping — is used to design speed tracking
and current control. The system can achieve fast speed tracking and torqure response. The proof of system stabilization is also

given. Matlab simulation is performed to verify the efficiency and feasibility of the system design.
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Fig. 1 System control structure
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Table 1 PMSM Parameters
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Fig. 2 Simulation results
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