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Multiple-sliding-mode robust adaptive design for
ship course tracking control

YUAN Lei, WU Han-song
(College of Electrical and Information Engineering, Naval University of Engineering, Wuhan Hubei 430033, China)

Abstract: A new multiple-sliding-mode robust adaptive control algorithm is proposed for a nonlinear mismatched
uncertain ship steering model with unknown virtual control coefficients and constant parameter uncertainty. By employ-
ing the radial based function neural network to approximate nonlinear uncertain system functions, and by combining the
multiple-sliding-mode control with recursive technique and Nussbaum gain approach, the algorithm not only simplifies
the complexity of the controller and eliminates the need of the a priori knowledge of the sign in the control gain, but also
overcomes the possible controller singularity problem. Based on the Lyapunov function, the stability analysis shows that all
closed-loop signals are global uniformly ultimately bounded with the tracking error converging to zero. Finally, simulation
results are presented to show that the proposed method is more effective than existing methods.
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