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Deterministic method for coverage of constellation to ground region

CHEN Xiaoyu', DAI Guangming'®, WANG Maocai'”, SONG Zhiming'*

(1.School of Computer, China University of Geosciences, Wuhan 430074, China; 2.Hubei Key Laboratory of Intelligent
Geo-Information Processing ( China University of Geosciences) , Wuhan 430074, China)

Abstract; To improve the coverage accuracy and efficiency of the satellite, the geometric characteristic related to
satellite coverage of a ground region is analyzed, and the division method for space geometric configuration of
constellation is mainly studied based on the properties of the Delaunay triangulation and the Voronoi Diagram.
Subsequently, the constellation coverage problem is simplified into multiple one-satellite coverage problems by
defining the coverage area of each satellite. Furthermore, an accurate and effective approach to solve the satellite
constellation coverage problem for any type of coverage area is put forward. Finally, the comparison of accuracy and
efficiency between the proposed approach and the classic Grid-point method is given for different target areas. The
test result shows that the proposed method is valid and more efficient. The proposed method can also be used in
satellite constellation optimization design and performance evaluation.
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Fig.1 Area calculation of the sector region on spherical
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Fig.2 Area calculation of the region enclosed with arcs
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Fig.3 Area calculation of the region enclosed with arcs
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Coverage calculation to global area
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Fig.5 Coverage calculation to spherical polygon area
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Fig.6  Coverage calculation to spherical circle area
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Fig.8 Deviation of coverage calculation results in different partition precisions
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