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Sliding-mode robust tracking control for underactuated surface vessels
with parameter uncertainties and external disturbances

ZHU Qi-dan, YU Rui-ting, XIA Gui-hua, LIU Zhi-lin
(College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: This paper studies the robust tracking control problem of an underactuated surface vessel with parameter
uncertainties and external disturbances, and a sliding-mode methodology is proposed. The controller is divided by back-
stepping method into the kinetic loop and the dynamic loop. In the kinetic loop, the desired position and the current position
are used to determine the reference surge and sway velocities which are employed as the virtual control law in stabilizing the
position errors. In the dynamic loop, the virtual control law is considered the new tracking target, and the real control law
is designed by the sliding-mode method to realize the tracking control of the reference velocities. Eventually, the tracking
control for the underactuated surface vessel is achieved. Simulations of the tracking control for the underactuated surface
vessel with disturbances or without disturbances are performed. Results validate the effectiveness of the proposed method.
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Fig. 1 Tracking control of the vessel without disturbances
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