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Automatic Navigation System of Small Experimental Ship
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HIRATA Koichi*, SAWADA Ryohei **, KOBAYASHI Mitsuru ** and SATO Keiji **

Abstract

The National Maritime Research Institute has been conducting research and development on support and automation
technology using a small experimental ship called “Shinpo” to reduce the workload of seafarers. We began preparing control
equipment for the automation in 2019 and have proceeded with testing an automatic berthing control and a remote control
system on actual ships. We use a programmable logic controller (PLC) for the ship’s automation system to control onboard
equipment such as the engine, clutch, and steering device. All automated applications such as the automatic berthing system
and automatic ship collision avoidance system are executed via the PLC. The program in the PLC, called the basic maneuvering
system, has functions to safely switch between PLC operation and manual operation, issue an alarm or emergency stop, prevent
damage to important equipment in the ship, as well as an interlock function to prevent errors. In this report, we verified that
each function of the basic ship maneuvering system functions properly on the actual ship. Then we identified remaining
technical issues to improve safety for practical use. Our next steps are to diagnose failures in onboard equipment or control
systems and add functions to prevent accidental sudden turns, a proper setting for interlock functions, and sensor health
diagnosis.
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