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Dynamic Surface Control for Permanent Magnet
Brushless DC Motor Speed Servo System

Zhang Zhen', Ma Ruiqing', Wu Xianyu®, Xiao Chenxi', Yang Jianwei'
1.School of Automation, Northwestern Polytechnical University, Xi’an 710072, China;
2.College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
3.The 54th Research Institute of CETC, Shijiazhuang 050081, China

Abstract: Due to the requirements of control precision and response speed for pump motor drive applied to scramjet
fuel feed system, This paper proposes a novel dynamic surface control ( DSC) base on extended state observer
(ESO) applied in the brushless DC motor ( BLDCM) speed servo system. This method solves the problem of the
variation of motor parameters and the disturbance of load torque. A simplified dynamic model of BLDCM is designed
based on the phase currents. By the ESO, the torque of BLDCM can be evaluated exactly with partially unknown
states of external disturbance, and a controller is developed through the DSC technique. A stability analysis is giv-
en, showing that the control law can guarantee uniformly ultimate boundedness of the solution of the closed-loop
system. Compare with the traditional PID controller, the simulated and experimental results show that the control
precision and dynamic performance of the system can be significantly improved by using the proposed strategy. Fur-

thermore, the robustness for changes of motor parameters and load torque disturbance can be guaranteed.

Keywords: brushless DC motor; dynamic surface control ; extended state observer; backstepping; speed servo sys-

tem; digital signal processor; Lyapunov function





