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Abstract: In this paper, an integral sliding-mode fault-tolerance control scheme based on the fixed-time extended state
observer (FXESO-ISMFC) scheme is proposed for trajectory tracking of an unmanned surface vehicle (USV) with unknown
system dynamics and thruster saturations/faults. First, a fixed-time extended state observer is constructed to achieve accu-
rate estimation of unknown velocity information and the lumped nonlinearity, simultaneously. Furthermore, a setting-time
performance function is introduced to constrain the position tracking error, such that the tracking error constraints can be
transformed into the unconstrained error dynamic system through a conversion function. On this basis, a fixed-time tracking
control scheme is designed by combining the integral sliding-mode with the saturation compensation system, which can
ensure that the system is practical fixed-time stable. While position tracking errors are strictly within the specified ranges.
Simulation results demonstrate the effectiveness and superiority of the proposed FXESO-ISMFC strategy.
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Fig. 2 Trajectory tracking curves
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