Satellite Precise Orbit Determination
Using Real Time and Near Real Time
GPS constellation products
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Introduction Toward a faster Precise Orbit Determination (POD)
CNES POD team computes two different orbits for alt  imetry satellites

= MOE (Medium precision Orbit Ephemerid) : low-latency or  bit, computed on a daily basis, accuracy better tha

= POE (Precise Orbit Ephemerid) : reference orbit, comput  ed within a month, accuracy better than 1cm on the

for LEO satellites using GPS data

n 2cm on the radial component

radial component, using several types of measureme  nt: DORIS, laser (and GPS for satellites Jason1,J ~ ason2 and Hy2A)

This study assesses the quality of Jason-2 POD usin g GPS constellation data from IGS and IGN

Background About MOE

= MOE delivered on day D+1 contains the estimated orb

MOE of day D : Availability requirements

it of day D, plus some extrapolated orbit depending on the mission
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Interest of using GPS measurements : required by Se  ntinel project, ensures product redundancy, .
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Extrapolated orbit

m  Some recently created GPS constellation products me
= SGU (IGN ultra-rapid solution, low latency)
= RTS (Real time IGS solution) I

et the availability requirements -

wo other MOEs : RTS MOE and SGU MOE, over 6 months

In this study, these products are used to compute t
(from January 4, 2013 to July 4, 2013 )

Estimated orbit Measurements

Available products SGU RTS
= IGN best-effort solution (French Mapping Agency) SGU computation  H H+2 H+4 = IGS solution (International GNSS Service)
m Freely available on the IGN FTP Time m Real-Time service (official service since summer 20 12)
= Computed every 2 hours m Data flux collected to construct 1-day files (orbit ~ and clock)
ilabili . 10004 SGU delivery 2 hours latency X ck
= Availability for SGU MOE over the 6 months study : ~ 100% y m Availability for RTS MOE over the 6 months study :  97,5%
:":e a"l"-) tat MOE : 99.2% : 2 ellat i H=6 — Time = Nominal computation of MOE : 97,5% : 2 constellatio  n solutions missing (IGS data storage problem)
= Nominal computation o 199,2% : 2 constellatio  n solutions at H=6 a.m. missing
Could be improved using 8a.m. and 10 am. SGU orbi  ts when 6a.m. is not available Lestimatedday 1 extrapolated day
(orbit + clock) (orbit only)
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Context . p AN 2 as i
m RTS and SGU MOE : computed every day from January 4, 2013 to July 4, 2013 (6 months) on Jason 2 satellite
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Results (comparison and independent validation)
MOE orbits comparison to POE Laser RMS of the measurement residuals Crossover residuals  (negative value means improvement)
Orbit comparison to POE : RMS of the radial component (cm) RMS of laser measurement residuals (cm) Difference of variance (mm2), MOE-POE
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Orbit SGU MOE RTS MOE Current MOE Orbit SGUMOE RTSMOE  Current MOE POE Orbit SGU MOE RTS MOE Current MOE
RMS (cm) 0,94 1,12 1,18 RMS (cm) 3,02 3,56 4,24 2,46 RMS (mm?) 65 85 115
= RTS MOE performs as well as current MOE. m  RTS and SGU MOEs have lower RMS of laser residuals  than the = RTS and SGU MOEs have lower crossover points residu  als

= SGU MOE performs slightly better.

current MOE.

than the current MOE.

m  SGU performs better

Conclusions

= SGU and RTS Near real-time products allow us to com

= Future improvements :
« Better performance : reduced dynamics may improve p
«  Better robustness : using constellation data at 8a.

pute MOE with a good precision

erformance by compensating the models errors
m. and 10 a.m. when 6a.m. is not available (SGU)
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