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Trajectory tracking control of mobile robot via double-loop
adaptive sliding mode strategy
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(1. School of Mechanical Science and Engineering, Huazhong University of Science and Technology. Wuhan 430074, China; 2. School of
Mechanical and Power Engineering. Zhengzhou University, Zhengzhou 450001, China; 3. Hubei Key Laboratory of Intelligent Robot.
Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; To improve the trajectory tracking accuracy of mobile robots, a double-loop adaptive sliding
mode control method is proposed to solve the problems of poor coordination between inner loop and
outer loop and weak anti-disturbance of the traditional double-loop control. Firstly, to eliminate the
reaching phase in the traditional sliding mode control(SMC) method, a new time-varying integral ter-
minal sliding mode controller is designed to ensure that the system state is always on the sliding mode
surface, and the fast convergence of the inner loop attitude error and the outer loop position error is a-
chieved by adjusting the controller parameters. Furthermore, a gain control method based on barrier
function is constructed to effectively suppress state chattering and improve the anti-disturbance capa-
bility of the trajectory tracking system when the upper bound of the disturbance is unknown. Finally,
the verification results show that the proposed trajectory tracking control method has higher accuracy
and stronger robustness than the existing double-loop control methods.
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