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Abstract: In this study, a control system design method for realizing automatic ship berthing in the
harbour area is considered. In general, the control system for berthing have been issued as a simple
root tracking problem without complex harbour environment. The harbour is crowded with many ships
such that the berthing root to the quay side is too complex and not easy to approach there. Therefore,
in this study, the authors set the berthing root to two approaching modes which are defined as the
ballistic and final phase. In the ballastic mode, the vessel moves using all actuators. And in the final
mode, the vessel uses two side thrusters for keeping it in parallel moving. For obtaining good root
tracking performance without tracking error in the steady state, a servo-system with an integrator is
designed based on LMI approach. Simulation results using a vessel model are given such that the

specified control performance is verified.

Key Words : Automatic ship berthing, Root tracking, Complex harbour environment, Quay side, Two
approaching modes
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Fig. 3 System description of the controlled ship
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Table 1 Specification of the vessel for experiment

Parameter Value
Length overall 1.10[m]
Breadth 0.15 [m]
Draft 0.05 [m]
Number of Propeller 1 set
Numbers of side thruster 2 set
Ly 0.48[m]
Lg 0.40[m]
Ly 0.34[m]
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