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Coordination Control of Backstepping and Passive Control in
Permanent Magnet Synchronous Motor Drive System *

LI Jianlt, YU Haisheng
(College of Automation and Electrical Engineering, Qingdao University, Qingdao 266071, China)

Abstract: In the permanent magnet synchronous motor ( PMSM) drive system, it was difficult to achieve good
dynamic performance and low energy consumption only by the signal controller or the energy controller. Therefore,
presented a coordinated control strategy based on signal and energy. In order to speed up the dynamic response of
PMSM, the signal controller was designed based on backstepping method. From the point of view of energy, the
energy controller was designed by using the Euler-Lagrange ( EL) model of passive control in order to reduce the
energy loss of PMSM. At last, the coordination function was used to combine the above methods together. In addition,
the methods of load torque estimation and controller design were developed when the load torque was unknown.
Simulation was implemented by using MATLAB/Simulink, and its results showed that the coordinated control strategy
could fully combine the advantages of the signal controller and the energy controller to improve the dynamic and steady
state performance , minimize the energy loss of the system.
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