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A Satellite Selection Method with Maturity Factor
Mapping for Dual-system Satellite Navigation

LI Xiang',SUN Ding' ,AN Yi*,CHEN Yong’ , TENG Yunlong'

(1. School of Mechanical and Electrical Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China;2. Southwest China Institute of Electronic Technology, Chengdu 610036, China;
3. Major Marine Decoration Project Center, Beijing 100071, China)

Abstract ; Traditional satellite selection method usually relies on traversal, which often results in large
amounts of computation when there are many visible satellites. Conventional genetic algorithms usually fix
the crossover and mutation probabilities, resulting in unnecessary time consumption. To address these
problems , the authors propose a dual-system genetic satellite selection algorithm that introduces a maturity
factor mapping crossover probability and mutation probability ,with the aim of finding an optimal solution or
an acceptable suboptimal solution quickly. The method constructs a single-chromosome population with
Geometric Dilution of Precision (GDOP ) as the fitness, defines the maturity level to guide the crossover
mutation operation, and then searches for an acceptable solution satisfying the threshold after a per-
generation elitist preservation strategy and an alternate-generation population size control. The experimental
results show that, under the condition of 200 generations of evolution, the mature factor mapping genetic
algorithm saves about 24.75% of the search time on average over the conventional genetic algorithm,and
the introduction of the population size control mechanism further saves about 55. 32%. This method can
obtain the available satellite set with stable mathematical expectations quickly.

Key words: global navigation satellite system ( GNSS) ; satellite selection ; geometric dilution of precision
(GDOP) ; genetic algorithm ; maturity factor
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Fig. 1 Flowchart of the satellite selection algorithm
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Tab. 2 Results of the traversal algorithm for satellite selection
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