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Survey on Models, Algorithms and General Techniques for Spacecraft Mission Scheduling
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Abstract To address the large-scale and complicated situations and the flexible networking and fast-response re-
quirements in spacecraft mission scheduling, this paper reviews its developments in models, algorithms and general
techniques. Firstly, based on the remote sensing satellite, relay satellite, navigation satellite, and spacecraft track-
ing missions, the descriptions and commonalities of previous spacecraft scheduling models, including mission-sequen-
cing models and visible time window-allocation models, are analyzed. Also, the necessity of improving model com-
patibility and applicability is clarified. Secondly, based on heuristic, exact, and metaheuristic algorithms, the applic-
able models and coding characteristics of those algorithms are discussed, and the importance of algorithm-model de-
coupling and algorithm hybridization is pointed out. In this regard, the models, algorithms, and main functions of
four general techniques for spacecraft mission scheduling, including CPLEX, STK/Scheduler, Europa2, and Super-
View-1 scheduling subsystem, are introduced, and the necessity of self-developed general techniques and some new
application ideas are explained. Finally, future studies such as developing a unified modeling language and building
algorithm libraries and Benchmarks for spacecraft mission scheduling are highlighted.
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Table 1 A summary of the studied models for spacecraft mission scheduling
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Fig.6 A class diagram of the relationships among the parameters in spacecraft mission scheduling
(exampled by remote sensing satellites)
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Table 2 A summary of commonly used algorithms for spacecraft mission scheduling
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Table 3 A summary of the general techniques for spacecraft mission scheduling
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