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Introduction: the GOCE satellite

POD instruments

- GPS
- SLR
- startrackers

GOCE flies drag-free in a very low orbit (mean altitude 254.9 km).

)

@% COSPAR 38th scientific assembly 18-25 July 2010 Bremen &

0
N
m



Introduction: why RSO determination?

The RSO are used in support of mission operations for:

Format checks

Check of GPS observations

Check of the gradiometer common-mode observations
Geo-location of gravity gradients

Pseudo-observations for quick-look gravity field
determination

For these tasks an orbit accuracy of better than 50 cm
and a latency of less than 1 day is required.
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SSTI performance (1)

GPS receiver tracking performance for November 2009
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GOCE carries a 12-channel dual-frequency Lagrange GPS
receiver that delivers 1 Hz data with hardly any data gaps.
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SSTI performance (2)
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Residual analysis indicates a noise upper limit of 7/5.5 mm for
L3 phase observations without/with an antenna phase map.
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SSTI performance (3)
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Unexpected L2 tracking losses during a satellite pass have a
clear geographical correlation with the geomagnetic poles.

@% COSPAR 38th scientific assembly 18-25 July 2010 Bremen

COCE



SSTI performance (4)

GPS observation time tag offset from integer second
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Non-integer sampled
GPS observations
need simple splines
interpolation in
differencing schemes.

Receiver clock errors
of up to 10 millisec
cause non-negligible
time tag errors.
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RSO POD scheme

orbit solution reduced-dynamic  kinematic

triple-differenced  undifferenced

GPS observables . : . .
ionospheric-free ionospheric-free

GPS product Ie%ﬁerr?gfils gﬁzi;?izifclocks
attitude startracker startracker
software GEODYN GHOST

data batch 30 hour 24 hour

orbit sampling 10 sec (pos+vel) 1 sec (pos only)
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RSO product accuracy

Reduced-dynamic RSO and PSO 3D orbit differences
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RSO product latency

SST_RSO product latency
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Nominal latency relative to latest GOCE data delivery ~ 12 hours.
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Common-Mode vs

. empirical accelerations (DFC off)
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Common-Mode vs. empirical accelerations (DFC on)
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Common-Mode vs. empirical accelerations (DFC on)
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Summary

« Lagrange GPS receiver is state-of-the-art space-born
dual-frequency receiver

« RSO accuracy and latency requirements are fulfilled:
- orbit accuracy < 10 cm
- nominal latency ~ 12 hours

» Reduced-dynamic empirical accelerations show good
correlation with gradiometer common-mode
- DFC off: along and cross-track ~ 98%
- DFC on: cross-track ~ 80%
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