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Satellite Orbit and Clock Error Correction Model Research
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Abstract: To analyze the broadcast ephemeris error, GPS broadcast ephemeris is compared with the precise
ephemeris. The results show that all GPS satellites broadcast ephemeris’ orbit errors have a linear correlation with
time in a short term (1 hour). Taking into account the linear correlation and based on the broadcast ephemeris, a
model is proposed to correct the satellite orbit and clock bias error using the multi-epoch observations from the
ground stations (IGS stations). The analyses show that the maximum error in this correction model does not
exceed 0.5m. Theoretically, this model can improve the accuracy of the geometric orbit determination results.
Furthermore, it can also provide a reference for COMPASS wide area augmentation system’s satellite orbit and

clock error correction.
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Figure 1. Single-day Broadcast Ephemeris Orbit and Clock
Error of PRN21
1 PRN21



1h

0.5m
PRN21

9

X

Figure 3. Single-day Broadcast Ephemeris Orbit and Clock
Error of PRN21 after Short-term Fitting
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Figure 4. Single-day Broadcast Ephemeris Linear Fitting RMS
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Figure 2. Broadcast Ephemeris Error Linear Fitting and
Fitting Error in Two Periods of PRN02 and PRN21 IGS
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Figure 5. Geometric Orbit Determination Schematics
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