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Abstract

Recently, governments and industries in the developed countries such as United Kingdom and Norway
are actively research and development on maritime autonomous surface ship(MASS), and the International
Maritime Organization(IMO) is in the process of reviewing relevant rules and instruments for MASS
operation. The core technical elements of MASS can be described as safety, efficiency and connectivity,
and one of the main technical factors for safety is the technology for collision avoidance. As a result of
investigating existing studies related to the collision avoidance of MASS, it was found that evaluation of
the developed program was subjectively conducted, so that objectivity was often lacking. In addition, it is
expensive and time consuming to verify the developed program using a real ship, and the risk is too
great. Accordingly, this study aims to development a standard model of test scenario to quantify the
collision avoidance capability of MASS in the ocean using a ship-handling simulator. To this end,
International Regulations for Preventing Collisions at Sea(COLREGs) and maritime accident cases were
analyzed to develop standard scenarios according to various types of encounters between ships and to be
verified by maritime experts. In the future, these data can be used for simulation experiments to verify the
safe navigation capability of MASS, so it is believed that this can contribute to the realization of collision
avoidance capabilities of autonomous ships.
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[Fig. 3] Frequency rates of case of
ship collision accidents.
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<Table 3> Result of evaluation by experts after the simulation test
Case No.

. 1 2 3 4 5 6 7 8
Item for evaluation

Appropriateness of scenario composition 6.67 667 683 6.67 683 6.67 683 6283

Appropriateness of evaluating the ability to
avoid collision

6.67 650 683 6.67 683 6.67 667 6.83

Appropriateness of evaluating MASS 6.67 650 6.67 6.67 667 667 683 6283
Applicability of navigation rules in COLREGs 6.67 683 683 6.00 533 6.67 683 6.50
Frequency of occurrence in practice 6.17 667 6.67 433 400 6.17 500 417

The sufficiency of the first i
he sufficiency of the first observation 650 633 617 617 550 650 617 583
distance

Difficulty of collision avoidance 350 267 383 583 633 350 550 650
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