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Topology Dynamic Change and Routing Protocol Optimization Strategies in Satellite
Networks
Guo Jingjing
(School of Computer Science and Technology, Beijing Institute of Technology, Beijing 100081)

Abstract: With the continuous development of space—air—ground integrated information networks, satellite networks have become a key
infrastructure to support global seamless communication, broadband Internet access, deep—space communication, emergency communication
and national defense information systems. In recent years, the rapid deployment of large—scale constellations dominated by low Earth orbit
satellites has made satellite networks exhibit typical characteristics such as high—speed node movement, frequent link interruption and
reestablishment, continuous time—varying topology, and intermittent node connectivity. Traditional routing protocols designed for terrestrial
networks and early routing mechanisms of satellite networks generally suffer from a series of problems in highly dynamic topology
environments, including slow convergence speed, excessive routing overhead, poor path stability, obvious delay jitter, and unbalanced
network load distribution, which seriously restrict the overall performance and service quality of satellite networks. This paper focuses on the
dynamic topology change of satellite networks, systematically analyzes the internal driving factors, external manifestations and the influence
mechanism on network transmission performance, deeply sorts out the adaptive defects and performance bottlenecks of existing typical routing
protocols in dynamic topology environments, and proposes an integrated routing protocol optimization strategy from multiple aspects such as
topology prediction, dynamic adaptive mechanism, multi—path collaboration, load balancing scheduling and dynamic resource allocation. A
simulation environment is constructed to verify the optimization strategies in multiple dimensions. The results show that the optimized
routing mechanism designed for dynamic topology characteristics can effectively reduce routing convergence delay, decrease packet loss rate,
improve network throughput and enhance load balancing performance. It can provide theoretical basis and technical reference for the routing

protocol design and engineering implementation of large—scale LEO satellite networks and multi—layer hybrid satellite networks.
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adaptation
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