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LEO Satellite Position and Velocity Coordinate Transformation
Using GPS CNAV
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Abstract

In this paper, ECEF to ECI coordinate transformation algorithm which uses EOP parameters in GPS civil
navigation message is introduced, and ECEF to ECI coordinate transformation simulation results were analyzed.
The ECEF to ECI coordinate transformation includes GPS to UTC, and UTC to other types of time conversions
and EOP data processing algorithms. The ECEF to ECI coordinate conversion algorithm was certified using
real LEO satellite position, velocity GPS data, and EOP data which offered by the Earth Orientation Center.
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Table 1. EOP parameters in GPS CNAV
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a5 we bE s | N gy w9
tror EOP Data Reference Time 16 2! 604,784 seconds
PM.X X-Axis Polar Motion Value at Reference Time 21 2~ %0 1 arc-seconds
PMX X-Axis Polar Motion Draft at Reference Time 15 9 2 7.8125x10" 3 | arc-second/day
PMY Y-Axis Polar Motion Value at Reference Time 21 2720 1 arc-second
PMY Y-Axis Polar Motion Draft at Reference Time 15 92 7.8125x10" 2 | arc-second/day
AUTL UTI-UTC Difference at Reference Time 31 9 64 seconds
AUT Rate of UT1-UTC Difference at Reference Time 19 272 94 seconds/day
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18 1. GPS CNAV message type 32 L2
Fig. 1. GPS CNAV message type 32 contents
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