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ABSTRACT

This paper presents a collision avoidance system designed for autonomous vessels navigating in restricted
waters, equipped with capabilities to avoid collisions with other vessels as well as with shorelines. When
autonomous vessels enter ports or prepare to navigate through waterways, they encounter navigational challenges
due to the constraints of restricted waters. Ensuring safe passage involves not only avoiding other vessels but also
navigating safely along shorelines. The motivation of this study stems from the necessity to enable autonomous
vessels to simultaneously navigate safely amidst vessel traffic and along coastlines. While humans can rely on
electronic or paper nautical charts along with real-time vessel positioning to make navigational decisions, the same
task poses a challenge for computers. Therefore, building upon the autonomous collision avoidance system
developed in Master's thesis by Liao, Shih-Sheng, this paper introduces additional functionalities for shoreline
collision avoidance to enhance navigational safety. As vessels approach shorelines, ensuring their safety necessitates
understanding the vessel's relative position to the shoreline boundary and conducting real-time collision risk
assessments. If the autonomous collision avoidance system determines an imminent collision between the vessel and
the shoreline, it promptly provides a collision avoidance point along the shoreline to prevent the collision. To validate
the system's functionality, this paper designs various scenario tests to evaluate the collision avoidance capabilities of
vessels in restricted waters, utilizing vessel motion simulation software in conjunction with the autonomous collision
avoidance system developed in this study.
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