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On-orbit Artificial Intelligence Based on Space Edge Computing

ZHANG Fei', CHEN Xiaoqian', YU Shuai’, JI Mingjiang', LIU Yong', CAO Lu'
(1.National Innovation Institute of Defense Technology, Academy of Military Sciences, Beijing 100071, China;
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Abstract: In view of the development of low earth orbit (LEO) internet constellation and the demand of space-
based applications for computation capacity, an on-orbit intelligent technology based on space edge computing is
proposed. First, an LEO satellite based space edge computing architecture is proposed. Then, a deep imitation learning
(DIL) enhanced intelligent computation offloading model is put forward, and a distributed federated learning based on-
orbit training scheme is presented for the model. In space-air-ground-aqua integrated networks, the proposed
technology can realize real-time offloading decision making for applications and on-orbit learning and training for space
data and models. Besides, it can further reduce the task execution time while improve the accuracy for the decision
model on the basis of ensuring the privacy of space data. Simulation results show that the technology can reduce the
task execution time by up to 54.96 %.
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Fig.1 Space edge computing architecture for space-air-

ground-aqua integrated networks
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Fig.2 DIL based intelligent computation offloading model
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Fig.3 On-orbit training for the computation offloading model
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