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Abstract: This paper investigates the problem of global asymptotic stabilization of the underactuated surface vessel.
By introducing a diffeomorphism transformation, the stabilization of the underactuated surface vessel is converted into the
stabilization of the second order underactuated system consisting of two cascade connected subsystems. For the transformed
system, a smooth control method with variable periods is presented to ensure the global asymptotic convergence. Compared
with the methods using constant periods in previous works, this method improves the convergence rate of the system near
the origin by adjusting the periods based on the system states in real time. Then, on this basis, a control algorithm with
variable periods for underactuated surface vessels is presented to globally asymptotically stabilize the original system. At

last, simulations are given to demonstrate the effectiveness of the presented method.
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