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Robust Routing Algorithm for Space-Ground Integrated Telemetry,
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Abstract: Aiming at the contradiction between the telemetry, tracking, and command ( TT&.C) requirements of a
large number of aircraft and the limited resources of relay satellites in the future, a temporal graph based delay-
guaranteed robust routing algorithm is designed to meet the communication requirements of low-delay and high-
reliability for TT&.C missions, on the basis of the space-ground integrated TT&.C architecture. First, the time-
expanded graph (TEG) is constructed to accurately represent the time-varying topology and link delay of the space-
ground integrated network and the communication requirements of missions. Then, the delay-guaranteed robust routing
problem is formulated as a minimum delay backup path problem. With the greedy idea and augmenting path fallback
mechanism, a TEG-based minimum delay backup path routing algorithm is proposed to effectively obtain two link-
disjoint end-to-end paths with low delay, providing robustness guarantee for the transmission of TT&.C services.
Finally, the time complexity is analyzed, and an algorithm application is presented. Compared with the traditional
backup routing method, the proposed algorithm can construct a backup path with better delay performance (increasing
by 0.01 seconds only), and 100% guarantees the uninterrupted transmission of TT&.C services in the case of single
link failure.
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Fig.1 TT&C architecture of space-ground integrated network
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Fig.2 Temporal graph evolution process
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Fig.3 An example of the space-ground integrated network
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Fig.4 Time-expanded graph for modeling the space-ground integrated network
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