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Abstract

This paper mainly studies the finite time sliding mode control of three-degree-of-freedom vehicle
systems. For trajectory tracking, the performance of three sliding mode control schemes is dis-
cussed and compared from the aspects of finite arrival time, singularity and the chattering phe-
nomenon of control input. Firstly, in each section, three kinds of sliding mode surfaces and con-
troller designs of linear sliding mode control, traditional terminal sliding mode control and non-
singular terminal sliding mode control are presented respectively. Then, the stability of ship sys-
tem is analyzed by Lyapunov stability theorem and the validity of the theorem is proved by fi-
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nite-time theory. Next, the finite arrival time of each control method is analyzed. Finally, the ve-
hicle trajectory tracking and the performance comparison of the three sliding mode control me-
thods are realized by numerical simulation to verify the accuracy of the mentioned theory.
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Figure 1. The actual trajectory of vehicle system
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Figure 3. Tracking trajectories for position and velocity comparison
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Figure 4. Three types of sliding modes
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