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Research on Cloud Edge Collaborative Computing Network Architecture
Integrating Low Orbit Satellite Communication and Key Technology
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Abstract: With the rapid development of emerging technologies such as the metaverse, the global demand for computing power is growing ex-
ponentially, and traditional ground computing networks are unable to cover a wide area of space due to geographical limitations. To this end, a
cloud edge collaborative computing network architecture that integrates low orbit satellite communication is proposed, which combines the
high coverage capability of satellite networks with the high computing resources of ground networks, achieving dynamic resource scheduling,
low latency communication, and secure transmission. Firstly, the improved dynamic particle swarm routing algorithm based on orbit prediction
and time—varying graph model improves the convergence speed of routing by 43.3%, and achieves fast switching of faulty links through a two—
level recovery strategy; Secondly, based on the multi—agent deep deterministic policy gradient algorithm, a reinforcement learning framework
is designed, and combined with graph neural network optimization model’s global observation ability, the task completion rate is as high as
98.7%, and the energy efficiency is improved by 77.7%; Finally, the secure communication mechanism of quantum classical hybrid service
chain is adopted to reduce the probability of key leakage to 2.1 X 10™°. The experiment shows that this architecture outperforms traditional solu-
tions in task completion rate, energy efficiency, and routing performance.

Key Words: low earth orbit satellite communication; computing power network; satellite routing; Markov decision process; reinforcement

learning
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