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Research progress on wavelength routing algorithms in satellite optical networks
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Abstract: Satellite optical networks represent a predominant research direction for future inter-satellite and satellite-
ground communications, wherein routing issues require urgent resolution. The development of routing algorithms character-
ized by low latency, high reliability, and optimal resource utilization is critical for advancing such networks. Routing algo-
rithms into three classes is categorized: traditional algorithms, improved algorithms, and intelligent algorithm, with summa-
ries structured according to their algorithmic features. Classical algorithms within the traditional category are examined in de-
tail, while improved algorithms are classified and summarized based on single-layer and multi-layer routing techniques. Intel-
ligent algorithms are classified into offline learning-based intelligent routing algorithms and online learning-based intelligent
routing algorithms according to their training and decision-making mechanisms. As communication demands on satellite opti-
cal networks continue to escalate in the future, intelligent algorithm will progressively form the backbone of routing solu-
tions. However, the advancement of satellite optical networks relies not only on the evolution of routing algorithms but also
on the support of novel and sophisticated routing architectures.
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