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Heading LControl for a Surface Ship withBased-on Sideslip
Angle Amended-and Input Saturation

Abstract:  [Objectives] To handle the influence of non-zero sideslip angle and input saturation on the heading control of a
surface ship, [Methods] a rebust-adaptiveheading control method based on backstepping control algorithm is proposed. The
actual sideslip angle is obtained by the relative velocity and the course error is amended by the sideslip angle. A pre-filter is

used to reduce the influence of the speed change when the heading change. The hyperbolic tangent function and Nussbaum

function is introduced to approximate the input constraint, the adaptive law is designed to estimate the approximation error

and the disturbance in the yaw, and a command filter is proposed to simplify the design of the backstepping controller. The

stability of the control system is proved by Lyapunov theory. Fhe-hyperbolie-tangentfunetion-isintrodueed-to-deal-with-input
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eonstraints;-the-adaptive law-is-designed-to-estimate-disturba :

the-baeckstepping—eontreller—The stability of the control system is proved by Lyapunov theory. [Results] The simulation
results show that the proposed controller can effectively reduce the heading output error of a surface ship and maintain a
small control input moment all the time. [Conclusions] This-method-ean—reduee—the-influenee—of-sideslip-angle-and-input
sataration-on-heading-eentrol- The study results can provide reference for the heading control design of surface ship.
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Fig. 1 The desired heading-after sideslip angle compensation
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Fig. 2 the heading angles and the heading errors of the controllers without the pre-filter
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Fig. 3 The-eontrelHinput yaw torque of the controllers without the pre-filter
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Fig. 5 The yaw torque of the controllers with the fare-filter
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