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Abstract

Precise determination of satellite positions is necessary to improve positioning accuracy in GNSS. In this study,
GLONASS orbits were predicted from broadcast ephemeris using the 4th-order Runge-Kutta numerical integration
method and their accuracy dependence on the integration step and the integration time was analyzed. The 3D RMS
(Root Mean Square) differences between the results from 1-second integration step and 300-second integration step
was about 3 cm, but the processing time was one hundred times less for the 1-second integration time case. For trials of
different integration times, the 3D RMS errors were 8.3 m, 187.3 m, and 661.5 m for 30-, 150-, and 300-minutes of
integration time, respectively. Though this integration-time analysis, we concluded that the accuracy gets higher with a
shorter integration time. Thus we suggest forward and backward integration methods to improve GLONASS position-
ing accuracy, and with this method we can achieve a 5-meter level of 3-D orbit accuracy.
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