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Support System for Berthing Operation

and Automatic Berthing Control

by

SAWADA Ryohei, HIRATA Koichi, KITAGAWA Yasushi, SAITO Eiko,
MIYAZAKI Keiko, UENO Michio and FUKUTO Junji

Abstract

Berthing operation is one of the most complex tasks for ship operators, as it requires advanced skills to maneuver
a ship at low speed. When a ship is at low speed, the maneuverability of the ship is reduced, and the ship
becomes vulnerable to disturbances such as a wind. In recent years, due to the shortage of skilled ship officers
and the aging population of ship operators, it is necessary to support and automate complex operations that
require advanced skills, such as berthing operation. As described in this paper, we implemented a support system
for berthing operation and automatic berthing control on our full-scale experimental ship. The system consists
of an onboard control system built around programmable logic controllers (PLCs) with a voice assistant and can
be controlled via a laptop computer. The controller was developed on the basis of path following algorithm. We
report the experimental results of the berthing operation support system using the bridge simulator for navigation
risk and full-scale experiments of the automatic berthing system using our experimental ship.
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Length overall, L., [m] 16.5
Ship length between perpendiculars, Z,, [m] 14.9
Ship breadth (1.0WL), A [m] 4. 38
Ship draft, d, [m] 0. 502
Trim, 7 [m] 0. 348
Diameter of propeller, 2 [m] 1.0

Side area of rudder, Ap [m’] 0. 780
Height of rudder, H, [m] 1. 05
Mass, m [ton] 21.53
Block coefficient, (, 0. 642
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