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Abstract

As autonomous robotic missions become increasingly sophisticated in space exploration, they raise
complex legal and policy questions that challenge traditional space law frameworks. This paper examines
the emerging legal implications of deploying artificial intelligence-driven robots as humanity’s primary
representatives in celestial body exploration, focusing on the intersection of autonomous decision-making
capabilities and existing international space law. The research identifies three critical legal challenges
that require immediate attention. First, the question of liability and responsibility when Al-driven robots
make autonomous decisions that result in unintended consequences, such as contamination of potentially
life-bearing environments or interference with other nations’ space assets. Second, the legal status of
Al-driven robots under existing space treaties, particularly regarding their role as ”envoys of mankind”
as described in the Outer Space Treaty. Third, the policy frameworks needed to govern the collection,
ownership, and distribution of scientific data gathered through autonomous exploration. Through anal-
ysis of current space law instruments, including the Outer Space Treaty, Moon Agreement, and national
space policies, we demonstrate significant gaps in addressing autonomous robotic exploration. The paper
proposes a new legal framework termed ” Autonomous Space Actors Protocol” (ASAP), which introduces
novel concepts for managing Al-driven space exploration while respecting existing international space law
principles. Our proposed framework addresses key issues including: (1) establishment of clear chains of
responsibility for autonomous decisions made by robots during exploration missions, (2) development of
international standards for programming ethical constraints in space-exploration Al, and (3) creation of
liability mechanisms for damage caused by autonomous robots during celestial body exploration. The
research draws upon case studies of current autonomous space missions and comparative analysis of
terrestrial Al governance frameworks. Additionally, we examine how different spacefaring nations are
approaching the regulation of autonomous space exploration and propose mechanisms for international
harmonization of these approaches. The paper concludes with specific policy recommendations for up-
dating international space law to accommodate autonomous robotic exploration while preserving the
fundamental principles of space as the province of all mankind. These recommendations include estab-
lishing an international registry for autonomous space robots, developing standardized protocols for Al
decision-making in space exploration, and creating mechanisms for international oversight of autonomous
space missions. This research contributes to the evolving field of space law by addressing the unique chal-
lenges posed by Al-driven exploration, while suggesting a legal framework for the future of autonomous
space exploration.



