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(1. School of Electrical, Electronic & Computer Science, Guangxi University of Science and Technology, Liuzhou, Guangxi,
545006, China;2. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing, 100081, China; 3. School of Me-

chanical and Automotive Engineering, Guangxi University of Science and Technology, Liuzhou, Guangxi, 545616, China)

Abstract: In order to reduce the angle and distance yaws generated during the travel of the fire warning in-
spection robot in the process of target trajectory tracking,a fast response control algorithm for trajectory
tracking based on Backstepping was proposed. Firstly,according to the relationship between the robot driving
deviation and wheel speed,a kinematic model of the mobile robot was derived,and a tracking controller was
constructed using Backstepping. A virtual feedback function was introduced in the controller to adjust the
tracking effect of controller. Then convergence was proved with the help of Lyapunov stability theory. Final-
ly,the effectiveness of the algorithm was verified by simulation experiments and physical objects. The re-
search results showed that the proposed trajectory tracking control method could reduce the errors in the
trajectory tracking process of the robot,and finally made the system more stable.

Key words: fire warning,inspection robot,Backstepping algorithm, Lyapunov algorithm,trajectory tracking
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