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Robust adaptive fuzzy design for ships track-keeping control

LI Tie-shan 2, YANG Yan-sheng?, HONG Bi-guang?, QIN Yong-xiang?
(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200030, China;
2. Navigation College, Dalian Maritime University, Dalian Liaoning 116026, China)

Abstract: The problem of ship linear path-keeping control is discussed. With the help of Lyapunov stability theory,
Combined Nussbaum gain with the backstepping techniques, a novel algorithm is then proposed by employing fuzzy
systems as approximator of those unknown nonlinearities in the system. It is also proved that the proposed algorithm could
guarantee the closed-loop system to be uniformly ultimately bounded and the output converges to a small neighborhood of
zero, so that ship linear path-keeping control can be implemented. Finally, simulation results are presented to validate the

effectiveness.
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Fig. 1 Time response with the proposed controller
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