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Fixed-time distributed sliding mode cooperative control for multiple
surface vessels with actuator faults

XIA Guo-qing'f, REN Zhe-da', SUN Xian-xin', XIA Tian®

(1. College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin 150001, China;
2. Shanghai Shipbuilding Technology Research Institute, Shanghai 200032, China)

Abstract: Aiming at the problems of cooperative control for multiple surface vessels, such as unknown environmental
disturbances and actuator faults, a fixed-time distributed sliding mode cooperative control method for multiple surface
vessels with actuator faults is proposed. The scheme ensures the global fixed time stability of the cooperative control
system. Firstly, a fixed-time disturbance observer is designed to provide the estimations of lumped disturbances including
unknown environmental disturbances and actuator faults. Secondly, fixed-time non-singular fast terminal sliding mode
manifold is introduced to effectively eliminate singularity and improve chattering of system. Thirdly, a distributed fault
tolerant controller based on the fixed-time non-singular fast terminal sliding mode manifold and the fixed-time disturbance
observer is proposed to make the upper bounds of convergence time is independent of the initial state. Finally, simulations
are given to demonstrate the proposed control law.
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