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Backstepping Sliding Mode Control of Induction Motor Based on Flux Observer and Load Observer
CHEN Chuanguang, YU Haisheng

(School of Automation , Qingdao University, Qingdao 266071 ,Shandong , China)

Abstract: Aiming at the problem that the speed control of induction motor is affected by the parameter
perturbation and the unknown and changing of the load torque, a sliding mode rotor flux observer based on the
improved exponential approach law was designed to estimate the rotor flux value of the motor, and the flux
observation value was used to estimate the load torque. By introducing flux error and speed error, the observation
values of rotor flux and load torque were applied to the control of induction motor by backstepping sliding mode
control algorithm. In the case of rotor resistance perturbation and the unknown and changing of the load torque, the
proposed control strategy was compared with the adaptive backstepping control method by experiment results. The
experimental results show that the proposed control strategy has fast response speed and high tracking accuracy,
which improves the anti-interference performance of the speed control system of induction motor. Finally, a soft
speed setting method was proposed. The experiment shows that the proposed method can effectively restrain the
sharp increase of stator current and electromagnetic torque when the speed changes, and further improve the
performance of the motor system.
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Fig.1  Structure diagram of backstepping sliding

mode control of induction motor
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