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The Nonlinear Control Method of Roll Damping and

Course Keeping Using Integrated Rudder and Fins
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(School of Marine Engineering, Jimei University, Xiamen 361021, China)

Abstract; This paper focuses on ship roll damping and course keeping control using integrated rudder
and fins for the three degree-of-freedom motion of sway, roll and yaw with a constant speed. By splitting the
state region into several regions, the system with the absolute value states was transformed into the switched
systems without the absolute value states. By using SOS (sum of squares) technology, the nonlinear state
feedback switched controllers and the single controller were designed. And, the sufficient conditions were
given for the stabilization of the closed-system based on Lyapunov stability theory. The simulation shows that
the ship roll damping obtains obvious effect and the ship can keep the desired course with the external disturb-
ance by using the proposed controller.
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Fig.1 Roll angle of the ship by using controller(30) Fig.2 Roll angle of the ship by using controller(31)
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