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A Memetic Algorithm with Predictive Selection for Multi-Satellite TT & C
Resources Scheduling Problems

ZHANG Yan, DANG Qun, HUANG Yongxuan

(Systems Engineering Institute, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Focusing on the problems that the model description of the multi-satellite spacecraft
tracking, telemetry and command (TT&.C) resources scheduling systems are commonly compli-
cated and that the existing solution algorithms are usually not appropriate to large scale in-
stances, the multi-satellite TT&.C resources scheduling system is converted into a maximum in-
dependent set (MIS) problem in a special class of graphs by exploiting the binary-structure of the
system constraints. Then a new Memetic algorithm with predictive selection is proposed to solve
the strong deceptive problem that comes from highly multi-peak distributed structure of the MIS.
An efficient and fast predictive operator is designed based on the analysis of the reachable do-
mains. The operator can predict the maximum accessible profit of the crossover operation with
different objects, and selects the best crossover object from several candidate ones, thereby sear-
ches for promising solutions. Simulation results on large scale benchmark graphs show that, the
predictive selection strategy reduces effects of the deceptive problem and that the performance of
Memetic algorithm is improved at an average of 17%.
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