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Development Strategy of Space Robots for

Autonomous Repair and Maintenance of Spacecraft

Zhao Liangliang, Li Xueai *, Zhao Jingdong, Liu Hong
(State Key Laboratory of Robotics and Systems, Harbin Institute of Technology, Harbin 150006, China)

Abstract: Space robots can adapt to the extreme environment of space, break through the limits of human space exploration, and
greatly improve the safety and economy of space operation and control. Moreover, space robots are the core equipment to improve the
level of space science and technology, providing important support and a strong guarantee for promoting space industry development.
This study elaborates on the great values of developing space robot technology for the autonomous repair and maintenance of
spacecraft, which include promoting the construction of strengthening China’s space powerindustry, promoting the development of
national defense science and technology, and leading transformative scientific and technological innovation. The progress and
development trends of domestic and foreign space robotics technologies in China and abroad are analyzed from the policy, technology,
and market perspectives. In addition, technical challenges and problems faced by China are dissected toward the autonomous repair
and maintenance of spacecraft. The development system and breakthrough path of China’s space robot technologies for autonomous
repair and maintenance of spacecraft are demonstrated based on major national strategic needs, research foundation, and development
directions. Furthermore, the following suggestions are proposed: (1) accelerating the implementation of major special projects for on-orbit
services (Scientific and Technological Innovation 2030), (2) increasing support for basic research on intelligent operation and control
of space robots, (3) accelerating the construction of a government-enterprise-university collaborative innovation mechanism, and
(4) strengthening international cooperation to attract foreign science and technology talents to China.
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