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PMSM Control System Based on Backstepping Integral Sliding Mode and PCH
LIU Jiawen, YU Haisheng
(College of Automation, Qingdao University, Qingdao 266071, Shandong, China )

Abstract; A smooth switching control scheme based on signal and energy was proposed. Firstly, the sig-
nal controller was designed with integral sliding mode to ensure the good dynamic response of the system. Sec-
ondly, the energy controller was designed with the port controlled Hamiltonian method of integral control,
which could reduce the energy loss and ensure the steady state performance of the system. Finally, the smooth
switching control strategy was designed by using gaussian function to combine the signal and the energy con-
troller, which could accelerate the speed, reduce the steady — state error and improve the steady— state and
dynamic performance of the system. In addition, when the load torque was unknown, the load torque observer
was introduced to improve the control accuracy when the system was disturbed by the load. Matlab/Simulink
was used to simulate the designed smooth switching control system. The simulation results show that the pro-
posed control strategy is superior and meets the expected requirements.
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Fig. 1 The block diagram of smooth switching control

system based on signal and energy
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Fig. 2 Speed response waveforms when speed varying
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