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In this study, a motion control problem for the vessel towed by towing ship on the sea is considered. The towed vessel

does not have self-control capabilities such that its course stability totally depends on the towing ship. Especially, in the

narrow canal, river and congested harbor area, extreme tension is required during the towing operation. The authors, therefore,

propose a new control system design method in which the rudder is activated to provide its maneuverability. Based on the

leader following system configuration, a nonlinear mathematical model is derived and a backstepping control is designed.

By experiment results with nonlinear control framework, the usefulness and effectiveness of the proposed strategy are presented.
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Table 1. Specification of circular water channel

Value Unit

Pump  capacity 0.45 m’/s
length 5.0 m
Tank width 1.0 m
depth 0.7 m

Table 2. Specification of model ship and other parameter values
appeared in Fig. 1

Parameter Parameter
or Value or Value
Symbol Symbol
length 0.75 [m] l, 1.0 [m]
breadth 0.3 [m] Ly 1.0 [m]
shiD  weight 4.5 [kef] 1, 0.7 [m]
mean
draft 0.08 [m] lys 0.1 [m]
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