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Abstract

This paper presents a fixed-time sliding mode control algorithm based on adaptive law for ships
with disturbance. In the design of the controller, a dual layer nested adaptive scheme is used to
reduce the chattering phenomenon, and the value of the control gain changes dynamically according
to the external disturbance. Applying the fixed-time control theory to the research field of ships
trajectory tracking can make the trajectory error independent of the initial state and reach the
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sliding surface in fixed time. In addition, the proposed control method can ensure the bounded-
ness of the system trajectory. Finally, a simulation experiment is designed to verify the effective-
ness and availability of the proposed method.
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Figure 1. Sliding mode variable under different initial states
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