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Nonsingular fixed-time robust containment control for underactued
unmanned surface vehicle

MA Jun-da'*', TAN Chong', LIU Ke?

(1. College of Automation, Harbin University of Science and Technology, Harbin 150000, China; 2. College of
Measurement and Control Technology and Communication Engineering, Harbin University of Science and Technology,
Harbin 150000, China; 3. Provincial Key Laboratory of Complex Intelligent System and Integration, Harbin 150000,
China)

Abstract: For the containment control problem of underactuated ships with external disturbances, a novel nonsingular
fixed-time sliding control scheme is developed. The whole controller design process is divided into two steps: kinematics
loop design and dynamics loop design. In the kinematic design, a new nonsingular fixed-time distributed virtual control
law is designed by using graph theory knowledge and fixed-time stability theory, so that all the followers converge to the
convex hull by a group of leaders in fixed time. In the dynamic design, in order to realize the tracking control of the virtual
control law, a robust containment controller is developed through utilizing fixed-time sliding mode control. Subsequently,
it is well proven that all the tracking errors could converge to the equilibrium point in fixed time without dependence of
initial states of ships. Finally, the efficiency of the proposed methodology is illustrated by numerical simulation.

Keywords: unmanned surface vehicle; multi-ship system; containment control; fixed-time control
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