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Abstract

This paper presents a new method of trajectory tracking control for mobile robots. In order to ac-
curately track the predetermined trajectory, the finite time control strategy is used to divide the
error dynamics of the mobile robot into two subsystems. Firstly, a global finite-time control law of
angular velocity is designed for the first-order system to stabilize the angular error of the mobile
robot. Then, a finite time forward velocity sliding mode control law is designed, and the designed
control system has global stability. In addition, the global uniform stability of the whole closed-loop
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system is analyzed by using Lyapunov control theory. Finally, the proposed control algorithm is
applied to the mobile robot, and the simulation results show good convergence and performance.
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Figure 1. Schematic diagram of mobile robot tracking
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Figure 2. Lateral error versus time
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Figure 3. Longitudinal error over time
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Figure 4. Angle error versus time
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Figure 5. Control input versus time
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Figure 6. Control input versus time
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