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Abstract: Satellite clocks are key products for user PPP positioning. IGS and its ACs provide the most
precise clocks based on global GNSS networks. The estimation of satellite and receiver clocks is much time
consuming and most IGS ACs set the clock sampling to 5 minutes. However, more and more PPP
applications like LEO POD require high frequency satellite clocks. To fulfill this requirement, we develop a
clock densification tool to resample the satellite clocks. The strategy is based on epoch-difference method.
Firstly, the epoch-difference satellite clock corrections are estimated using ionosphere-free phase
combination from a GNSS network. The epoch-differenced satellite clocks, sampled at 30 s, are then
combined with 5 min absolute clocks to derive absolute clocks with 30 s sampling. Comparing the densified
clocks to the IGS final precise clocks, the result shows that the precision of absolute clocks is better than 11
ps, and is at 8 ps for satellite-differenced clocks. So we use this method to densify the 5 min clock
corrections provided by SHAO GNSS AC to 30 s.
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Figure 1. Clock corrections error of PRN02
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Figure 2. Statistics of RMS of satellite clock corrections
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Figure 3. Statistics of RMS of satellite-difference clock

corrections
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Figure 4. 30s interval and 5min interval clocks in PPP
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