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Collision Avoidance Support System for Maritime Mobility
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Abstract
The collision avoidance support system aims to support the safe navigation of ships by avoiding collisions between
ships and to lighten the burden on the ship operator due to the complexity of conventional collision avoidance
maneuvers. For safe collision avoidance, it is essential to develop generation technology of collision avoidance routes.
We are working on the development of an collision avoidance support system based on our original algorithm for
generating collision avoidance routes, which employs Obstacle Zone by Target (OZT) devised by Professor Emeritus
Hayama Imazu of the Tokyo University of Marine Science and Technology to calculate collisions with other ships. The
algorithm will enable us to avoid OZT, comply with the Act on Preventing Collisions at Sea, avoid collisions with other
vessels earlier before the risk of collision increases, and ensure that other vessels are aware of our avoidance actions.
By realizing this system, we aim to reduce marine accidents, prevent marine pollution, improve fuel efficiency, and
solve the shortage of seafarers.
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Fig.2 Calculation image of the CPA
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Fig.3 Example of the radar screen display of OZT and
collision avoidance route
(When another ship crosses the course of own ship)
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Fig.4 Example of the radar screen display of OZT and
collision avoidance route
(When there are multiple ships around own ship)
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Fig.5 Example of ECDIS screen display of generated
collision avoidance route
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Fig.6 Example of a route to track the target ship
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Fig.7 Control process of automatic collision avoidance
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ECDIS: Electronic Chart Display and Information System
(BT E R E R E)

AIS: Automatic Identification System (i1 FI bkl 26 1 )

TCS: Track Control System (ALE&HIHEH S 2 7 20)

CPA: Closest Point of Approach (fifift & B o> fed5r )

DCPA: Distance of CPA (f#23/x JiHf)

TCPA: Time to CPA (R3ZITFEH])

VDES: VHF Data Exchange System (VHF7— % &2 A 5 2)
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