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Research Progress in Intelligent Technologies for Satellite Edge Computing
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Abstract: In recent years, the increasing complexity of space tasks has led to an exponential increase in data generated in space. However,
limited satellites-to-ground bandwidth and scarce frequency resources impose significant challenges on traditional bent-pipe architecture,
which suffer from severe transmission bottlenecks. Additionally, onboard data must wait for satellites to pass over ground stations to be
transmitted. Large-scale construction of ground stations is not only cost-prohibitive but also involves geopolitical and economic risks.
Satellite edge computing has emerged as a promising solution to these bottlenecks by integrating mobile edge computing technology into
satellite edges. This approach significantly enhances user experience and reduces redundant network traffic. By enabling onboard data
processing, satellite edge computing shortens data acquisition times and reduces reliance on extensive ground station infrastructure.
Furthermore, the integration of artificial intelligence (Al) and edge computing technologies provides an efficient and forward-looking path
to address existing challenges. This paper reviews the latest progress in intelligent satellite edge computing. First, we discuss the demands

and applications of satellite edge computing across various typical scenarios. Next, we analyze the key challenges and recent research

« FEETH: ERK H R 462032003, 62372061, 62425203,U21B2016); 51 9 i % 5 ARl 55 2 4 551 %5 42(2024ZCIH11).
OR8] : 2024-XX-XX; A& BURA]): 2024-XX-XX; SR FH I H]: 2024-XX-XX



kEtr F D E2ALITEFRLERTRER 2205

advancements in this field. Finally, we highlight several open research topics and propose new ideas to guide future studies. This discussion
aims to provide valuable insights to foster technological innovation and the practical implementation of satellite edge computing.

Key words: Satellite edge computing; Intelligent technologies; Edge intelligence; Satellite-ground collaboration
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