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Trajectory tracking control of omni-directional mobile robot

based on double-loop sliding mode

CHE Honglei

(China Academy of Safety Science and Technology, Beijing Key Laboratory of Metro Fire

and Passenger Transportation Safety, Beijing 100012 )
Abstract

For the omni-directional mobile robot with Mecanum wheels in complex environments considering the uncer-

tainty and internal and external disturbances, a trajectory tracking control scheme for the mobile robot is proposed

based on double-loop sliding mode. The dynamic model of the Mecanum wheel mobile robot is established by using

the Lagrangian method. The double-loop sliding mode control strategy is proposed to realize the position and speed

tracking of the inner and outer loops and the stability of the robot system is proved by the Lyapunov theory. The

Matlab \Simulink software is used to conduct the linear and arc trajectory tracking simulation of the mobile platform.

The simulation results show that the omni-directional mobile robot can achieve the quick and smooth trajectory

tracking, faster error convergence rate, and the system robustness. In addition, physical experiments show that the

proposed scheme can achieve trajectory tracking control under external disturbances.

Key words: Mecanum wheel, omni-directional mobile robot, trajectory tracking, double-loop sliding mode
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