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Underactuated Ship Formation Control With Input Saturation
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Abstract
ration and sway motion. By means of the leader-follower method, the problem is converted into a stablization problem.

This paper addresses the control problem of underactuated ship formation sailing on ocean with input satu-

A three-step formation control design method is given, which is different from the backstepping method and can help
overcome the influence of input saturation. Then, the stability of the closed-loop system is analyzed. Moreover, the
differential of the controllers of the followers, the acceleration of the virtual leader, and the uncertainties and external
disturbances in the dynamics models of the followers are all viewed as disturbances. These disturbances are estimated
by using the disturbance observers and thus the controllers are compensated. Simulation is presented to illustrate the

effectiveness of the method.
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