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Abstract

Assuming the construction of a system for remotely maneuvering unmanned small vessels, we have built a perimeter
surveillance camera system to provide a field of view to the remote operator. The surveillance system was applied to an actual
voyage to identify any development issues. The system is equipped with two fisheye cameras to provide an omnidirectional
360° field of view as well as a deep learning-based image detection function for detecting ships, and two cameras that pan, tilt,
and zoom to capture detailed images with a narrower field of view.

The ship-side equipment of this system was installed on the small experimental ship "Shinpo" which is managed by the National
Maritime Research Institute (NMRI), and the land-side equipment was installed in the remote ship-handling room in Building
5 of the NMRI in Mitaka, Tokyo. The experiment was conducted on remote ship-handling in the surrounding waters of
Onomichi, Hiroshima Prefecture via cellular phone lines. After the experiment, we asked the participants for their feedback
regarding the system’s remaining issues.

This paper describes the configuration of the system on board and ashore, the feedback of the ship-handlers following the

remote ship-handling experiment, and prospective solutions and considerations.
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