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Bilevel Programming for Solving the Inter-Satellite Link Designing Problem
While Giving Consideration to Both Ranging and Communication
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Abstract: An improved inter-satellite link scheme is designed which ensures to execute inter-satellite ranging and
communication at the same time-slot, based on the study of scheme of inter-satellite links on GPS time division multiple
access(TDMA) basis and the analysis of the new requirements of inter-satellite ranging and communication. Considering
the inter-satellite link designing of giving consideration to both ranging and communication is a multi-objective optimization
problem and the dependence of ranging and communication, a bilevel programming model is put forward, in which the top
level optimizes the inter-satellite ranging and the next level optimizes the inter-satellite communication. A ranging link
heuristic greedy searching algorithm ( RL-HGSA) and an inter-satellite routing optimization algorithm based on searching
the global neighborhood (ROA-SGN) are designed. A simulation example is designed to validate the model and algorithm.
The result shows the use ratio of ranging links can reach 100% and the minimum time and minimum jump (MTMJ) route
strategy is better in communication.
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Fig.1 Time-varying switching topology under TDMA

applicable to ranging and communication
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