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Abstract: The satellite selection algorithm in navigation and positioning is a key technology used to select the
appropriate number and optimal geometric distribution of satellites from the existing ones, aiming at achieving optimal
positioning accuracy. In order to address the problem that the satellite selection strategy based on two-dimensional
convex hull algorithms ignores the vertical height and position information in three-dimensional satellite data
dimensionality reduction processing, a satellite selection strategy based on the principal component analysis (PCA) and
two-dimensional convex hull Melkman algorithm is proposed. First, the PCA is used to project three-dimensional
satellite data into a new two-dimensional coordinate system, which preserves both the horizontal plane position
information and the vertical height position information, aiming at reducing dimensionality while minimizing
information loss. In the new coordinate system, after preprocessing the data, the two-dimensional convex hull
Melkman algorithm is used for satellite selection. The experimental results show that, compared with the two-
dimensional convex hull satellite selection algorithm directly projected into the station center coordinate system, the
proposed satellite selection algorithm not only can describe the position information of satellites more accurately and
thus make the problem research more complete, but also can achieve significant geometric dilution of precision
(GDOP) performance improvement while maintaining similar simulation time.
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Fig.1 Flowchart of the PCA algorithm
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