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Abstract

With the continuous exploration and application of the space field, the problems of limited space-
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craft in orbit, limited single-satellite operation capacity, and complex space environment have
become increasingly obvious, and the study of intelligent micro-nano satellite cluster autonomous
collaborative control technology has become an effective way to solve these problems. This re-
search will break through key technologies such as autonomous collaborative completion of com-
plex tasks, learning experience data to improve system performance, and autonomous cognition
to cope with complex environments, promote the overall efficiency of micro-nano satellite clusters,
and make satellite clusters have human-like behavioral attributes such as autonomous perception,
reasoning, execution, and evolution. To this end, on the basis of combing the relevant research on
intelligent micro-nano satellites at home and abroad, it is necessary to sort out the conceptual
connotation of autonomous collaborative control of intelligent micro-nano satellite clusters, and
analyze the research status and development trend of four key technologies: cluster intelligent
information interaction and communication, cluster autonomous collaborative task planning and
decision-making, cluster configuration establishment, maintenance and reconstruction technolo-
gy, and intelligent health prediction and management, in order to bring certain reference to the
related technological breakthroughs of intelligent micro-nano satellites in orbit.
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Figure 1. Distributed control of satellite swarm
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Figure 2. Contract network protocol of satellite swarm
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Figure 3. Framework diagram of the autonomous control system for the satellite cluster
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Figure 4. Autonomous control information flow of cluster clusters
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Figure 5. Workflow of cooperative communication for cluster high and low
speed networks
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Figure 6. Research framework for autonomous cognition and autonomous decision making in clusters
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