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Abstract: With the evolution of low earth orbit (LEO) constellations toward large-scale and highly dynamic systems, their time-varying
topologies and dynamic resources pose significant challenges to network management. To address this, we propose a joint representa-
tion method of multi-dimensional attribute features for LEO mega-constellations, based on a time-varying graph model that integrates
heterogeneous resources such as computing and networking capabilities, enabling enabling unified modeling and precise characteriza-
tion of network states. Simulation results in a Starlink-like sub-constellation routing scenario demonstrate that the routing scheme based
on the proposed representation reduces end-to-end delay by an average of 14.23% compared with the link-resource-aware Dijkstra algo-
rithm , significantly improving routing efficiency.
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