Satellite Precise Orbit Determination

é cnes Using Real Time Service products

E. Jalabert, D. Laurichesse, S. Houry, A. Couhert
Centre National d’Etudes Spatiales, Toulouse
L. Agrotis

CENTRE NATIONAL D'ETUDES SPATIALES

Symban @ ESOC, Darmstadt, Germany

Introduction Toward a faster Precise Orbit Determination (POD) for LEO satellites using GPS data

m CNES POD team computes two different orbits for altimetry satellites :
m MOE (Medium precision Orbit Ephemeris) : low-latency orbit, computed on a daily basis, accuracy of less than 2cm on the radial component
m POE (Precise Orbit Ephemeris) : reference orbit, computed within a month, accuracy of less than 1cm on the radial component, using several types of measurement : DORIS, laser (and GPS when available)

m A good illustration of the usefulness of such altimetry projects is their decisive participation to the IPCC work on global warming. Such scientific applications have a constant need to get the products as early as possible (preferably as soon as the altimeter telemetry is available).
Standard rapid or ultra-rapid IGS products do not suit, because their latency is too high, which is why MOE orbits only use DORIS measurements until now.

m IGS Real-Time Service products perfectly suit these needs and are freely available. This study assesses the quality of Jason-2 POD using IGS Real-Time Service products.

Background About MOE

m MOE delivered on day D+1 contains the estimated orbit of day D, plus some extrapolated orbit depending on the mission

m Traditional MOE
m Until now, only DORIS measurements are used to estimate MOE. But using different types of measurement ensures more robustness and redundancy. It also enables cross-comparison.

m GPS products were not available soon enough to be used in the computation of MOE
m Jason 2: MOE of day D is to be delivered on day D+1 at 8h TU
m Sentinel 3: MOE of day D is to be delivered on day D+1 at 12h TU
m Therefore GPS orbits and clocks must be available on day D+1 at 6h TU at the latest

m Some recently created GPS products meet these requirements
m SGU (IGN ultra-rapid solution, low latency)
m RTS (Real time IGS solution)

m RTS MOE: MOE computed using RTS products
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m As expected, POE has the best results.
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