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(1. College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin 150001, China; 2. College of
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logy and Application of Marine Equipment, Harbin Engineering University, Ministry of Education, Harbin 150001, China; 4. Model-

ing and Emulation in E-Government National Engineering Laboratory, Harbin Engineering University, Harbin 150001, China)

Abstract: In this paper, a finite-time control scheme with dynamic prescribed performance is proposed to solve the tra-
jectory tracking problem of unmanned surface vehicles (USVs) with uncertain dynamics and unknown time-varying
ocean environment disturbances. The conventional prescribed performance adopts a static prescribed performance func-
tion, and there is a risk that the tracking error will exceed the prescribed performance boundaries set when external dis-
turbance is large. A new dynamic prescribed performance function is proposed to keep the USVs tracking error within a
prescribed range. The proposed finite-time control scheme is based on a combination of homogeneous integral sliding
mode surface, finite-time extended state observer and super-twisting integral sliding mode control. The algorithm can
achieve fast convergence of tracking errors and continuous compensation of bounded disturbances, improving robust-
ness and reducing sliding mode chatter. The theoretical analysis demonstrates the global finite-time stability of the USVs
closed-loop system, and the simulation and comparison results verify effectiveness and superiority of the designed con-
trol scheme.

Keywords: unmanned surface vehicles; prescribed performance; dynamic prescribed performance function; trajectory

tracking; finite time; extended-state-observer; super-twisting integral terminal sliding mode; anti-disturbance
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