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The rapid development of Maritime Autonomous Surface Ships (MASS) has accelerated the need for coherent and robust

regulatory frameworks. Classification societies have developed their own regulation frameworks, however, a broadly

accepted international standard is still lacking. This paper provides a systematic comparison of the major MASS-related

guidelines issued by leading classification societies alongside the current regulatory framework developed by the

International Maritime Organization (IMO). The review analyzes differences in autonomy definitions, system requirements,

human–machine interaction concepts, cybersecurity rules, testing and validation procedures, and risk-assessment

methodologies. Despite significant progress, substantial gaps remain, particularly regarding harmonized autonomy levels,

remote operator responsibility, software assurance, and scenario-based testing requirements. Based on the comparative

findings, the paper proposes a set of recommendations aimed at supporting future regulatory development for

autonomous and remotely operated vessels and providing insights to the development of maritime education in a mixed

navigational environment of conventional ships and MASS. The results contribute to an improved understanding of the

current regulatory landscape and highlight critical areas requiring coordinated international action for the safe and

scalable deployment of MASS.
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