fl*r o frEFe L PREFLEH
HrwERz B E2LFAY

The Study of the Point Positioning Influence by Least Squares
Support Vector Machine Fitting on GPS Ephemerides
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Abstract

This study presents solutions for GPS orbit computation from broadcast, precise
ephemerides, and the precise broadcast orbit correction using least squares support
vector machine. Moreover, it analyzes impacts of sampling time and fitting method and
the choice of ephemerides on precision of orbit, also evaluates the accuracy of ground
point positioning after fitting. According to the experimental results, the fitting errors of
satellite’s 3D coordinate components are still in the range of precise ephemerides while
using LSSVM fitting with training set of about 75% sampling rate in 2 hours. The
single point positioning precision of fitting ephemerides are 0.3~0.7m higher, and the
positioning satellite coordinates are about 1.4m closer than that obtained from original
broadcast ephemerides computing.

Results show that the proposed approach by using fitting ephemerides to reduce
computation process has been adopted. The problem that the precise ephemerides
couldn’t directly be used in ground single point positioning due to the lack of satellite
velocity measurement in the past has been solved, and also proves that the studied
approach is capable of providing an effective and universal precise fitting orbit,

upgrading the accuracy of ground point positioning.

Keyword: Broadcast ephemerides, Precise ephemerides, Precise broadcast orbit

correction, LSSVM, Single-point positioning.
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