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Mission History and Status

* Launched from Vandenberg AFB on February 10, 1998
- nominal 8-year lifetime

» Ku-band single-frequency altimeter; dual-frequency
radiometer; Doppler beacon; four GPS receivers; laser
retroreflector; fixed solar array; solid state data storage

* CPU resets of both on board processors hampered
operations until software patched successfully in
History of GFO Resets and IGDR Records NOVembCI', 1999.
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Manual Reset

A Autonomous Reset

e GPS receivers fail to lock onto GPS constellation due to
hardware defect; software workarounds have been
unsuccessful

Time-tagging unit installed CPU resets eliminated
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* Loss of GPS affects both precise orbit determination
AND time-tagging of data
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II ﬂl “ w * Precision timing now provided by ground-based time-
O Y. ., B W, N 3 tagging unit, installed in June 1999
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Timing Issues

Hity: CalV 311591 206.000302 (OFEet 80 14) (GECSAT Timing Subil: ERM 851108-851231 (Offset .54)

* Nominal 1-Hz spacing between data records varies by
+/- 10 microseconds for GFO; by comparison Geosat
has much greater datation stability

« Ultra-stable oscillator frequency (provided by Doppler

beacon) is drifting at a rate ~ 10 times greater than Geosat

* USO correction from time-tagging unit has outliers due to
bookkeeping errors, unrelated to oscillator frequency
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Timing Bi

GFO Timing Bias estimates using daily 2 CPR solutions

* Timing biases (between the altimeter and orbit
determination “clocks”) are primarily manifested as
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Before Time-Tag Unit “After Time-Tag Unit

_ 1 twice per revolution orbit error

* Prior to installation of the time-tagging unit in June
1999 large timing biases, on the order of seconds, are
observed; current Cal/Val data exhibit timing biases of
around 1 +/- 1 millisecond
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* Data prior to time-tag unit installation can be salvaged




GFO-1 ORBIT DETERMINATION AND ANALYSIS

* Averaged statistics for OSU orbit, RA time bias, range bias, sea state bias
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** Relative to T/P MSS, negative: RA short
* Selected orbit (6-day arcs) comparison (gravity models, different Orbits)

Precise Orbit Determination

* Orbit error analysis performed at OSU indicates GFO
laser orbits contain residual errors of only 5 cm rms

TEG3 EGM96 (NA’GsAf,g,bn)
R * Range bias of 5 cm in Cal/Val-1 due to radiometer
cxme adsem steem  adoem (see below)
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Statistics on SLR, Crossover, Altimeter RMS
from OSU SLR+CX Orbit Determination
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Statistics on Time Tag Bias and SSB Correction
from OSU SLR+CX Orbit Determination
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* Timing biases confirmed at ~ 1 +/ 1 millisecond
» Sea-state bias estimated between 3 - 4.5% of SWH

* Operational Doppler orbits have orbit errors on the order
of one meter or more; even after removal of once and
twice per revolution error there is significant trackiness

* Sea surface height variability shows expected oceanic
current regimes when laser orbits are utilized, even
before correcting for orbit error

Doppler orbits vs. precision laser orbits

GO Collincar Analysis: (Dopple, obit ctror temovec) Dec. 9 - Feb. 00

GFO Collincar Analysis (SLR, no orbit error removed) Dec.’99 - Feb.’00 GFO Collincar Analysis: (SLR, otbit error temoved) Dec. 99 - Feb.’00
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* Radiometer algorithm error, prior to second Cal/Val period,

causes 5 cm bias in wet troposphere height correction

* Jonosphere corrections from IRI95 and GIM models differ by

a few cm, which can lead to unrealistic trends in sea level -
GIM iono correction appears more reasonable

GIM vs. IR195 Tonosphere models for GFO
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Summary

* Significant problems with CPU resets & time-tagging have been solved
* Timing biases are now at the millisecond level

* Laser orbits with 5 cm accuracy are achievable, perhaps in near real-time
* The 5 cm bias due to a radiometer algorithm error has been eliminated

* Work is needed on the ionosphere correction, USO height correction, and SSB estimation




