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0171117 DETERMINATIONEVALUATION

To demonstrate the proof-of-concept of using GPS Anti-Sp oofing data to the /P
project, abattery of solutions using different data type combinations was created over a
complete 1() day ground track cycle. To evauate. these solutions, their agreement with the
GSFCPOL is examined, with the radial and 3-dimensional RSS value.s of tbc comparison
being the significant quantities. Since the model structure of both the MO and POI: arc
similar, this comparison is not hcavily corrupted by modeling diffcrences. Also, it is
necessary to find a figure of merit which is orbitindependent. The crossover variances of
these orbits issuch a measure, since high variances indicate corruption of altimeter data by
geographicall y-correlated orbit error, allcisc being the same.  In addition to the proof-of-
concept results, recentl y ereated M()] is ac compared to the corresponding 1°01 ¢,

Proof-of-Concept Results

Orbits were created for 'I/P cycle 90, during whichwme GPS constellation was in Anti-
Spoofing modc, and the ‘1/P spacecraft passed f1om onc attitude regime to another (fixed
yaw to yaw steering), providing a typical Ievel of spacccraft activity to be encountered
during most cycles. Theorbitsinliigurelarc differenced againstthe GSYC 110} < 15S1 R
JGM-3POL!, which is considered the most accurate of the set, The comparison of the
JGM-2 and JGM-3 POlLis demonstrates the magnitude of the orbit solution change brought
about by the geodetic model updates. 1.ikewise, going from the JGM-2 (the original MOE)
to JGM-3 S1 R-only solutions shows some improvementin the agrecment, but not as much
astile 1)01< 1S§/S1 .R solutions.  The GPS-only solution has alevel of agrecement similar to
the S1LR-only solution; merging the two data types together results inan orbit that
approaches the IGM-2 1’011 agrecment with the JGM-3POX. The altimeter crossover
results inFigure 2 tell asimilar ar story.

Figure 1: Radial & 3D Agrecrnent with Cycle 90 GS1C (JGM-3) PO (2/22/95 -3/4195
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u a mid-mission update to the models used for MOLE and POE production, the change of gravity ficld
(from JGM-2 (0 JGM-3) yielded the most dramatic reduction in gcographically correlated orbit error, AS a
result, orbits based on the former and latter mode! sets are teferred 1o as the “JGM-27 and “JGM-3” orbits,
respectively.
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Figure 2: 'I/P Altimetet Crossovers: Cycle 90 (22 Febiuary -04 March1995)
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GPS/S1.R MOE production mode beganon 01 June 1995. From late May to late June
1995, MOL production passed through three data type combinations: SI.R-only (with
JGM-2 models), GPS(AS on)/S1.R, and GPS(AS of()/SL.R. In Figurcs 3-4, the radial
and 3D RMS agreements between MOEs and ’OEs arc plotted for the daily solution,
respectively. The trend amongst the three different solution types is as cxpected, with the
GPS (non-AS)/S1.R solution having the best agreement with its corresponding POL:. The
difference in the agreement between the MOLEs with AS (iPS data and those. with non-AS
GPS data canbe considered a measure of the orbit degradation brought about by the

ionosphere,
Figure 3: Radial Orbit Differences Begween JP- MOLis and GSEC (JGM -3) POLis
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