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Abstract

Due to its highly dynamic topological structure and uncertainty of link status, low-orbit satellite
networks face challenges such as frequent path interruptions and difficult to ensure service quality
while providing wide-area coverage. To this end, this paper proposes a stability-aware adaptive
routing algorithm (SAAR) based on software defined networking (SDN). The algorithm realizes cen-
tralized monitoring of link status and dynamic control of path strategy based on software defined
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networking (SDN). It innovatively establishes a link stability evaluation model to quantify the sta-
bility characteristics of links during network evolution and screen out candidate paths with long-
term reachability. On this basis, service quality indicators are further introduced to construct a
comprehensive path evaluation mechanism, and multi-dimensional performance evaluation of can-
didate paths is performed to achieve dynamic selection and real-time update of the optimal path.
Experimental results show that SAAR outperforms existing typical dynamic routing algorithms in
performance indicators such as end-to-end delay, throughput and packet loss rate, verifying its ef-
fectiveness and robustness in highly dynamic satellite network environments.
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Figure 1. System architecture
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Figure 2. Diagram of central angle and cone half angle
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Figure 3. Path search based on Yen algorithm
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Figure 4. Changes in end-to-end delay of each algorithm at different data transmission rates
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Figure 5. Changes in throughput of each algorithm at different data transmission rates
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Figure 6. Changes in packet loss rate of each algorithm at different data transmission rates
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