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Abstract

The joint Taiwan-US mission FORMOSAT-3/COSMIC (F3/C) was launched on April 15,
2006. Each of the six satellites is equipped with two precise orbit determination (POD)
antennas. The POD antennas of F3/C and GRACE-A satellites are from the same
manufacturer, but are installed in different configurations. The LEO satellites are determined
from GPS data using undifference carrier-phase measurements by the reduced dynamic and
kinematic methods. This study compares the qualities of GPS observables from F3/C and
GRACE. Using selected satellites and time spans, the following average values for the
satellite F3/C and satellite A of GRACE are obtained: multipath effect on the pseudorange P1
(MP1), 0.77 m and 0.35 m; multipath effect on the pseudorange P2 (MP2), 1.06 m and 0.57 m;
occurrence frequency of cycle slip, 1/29 and 1/84; standard error of unit weight, 4 cm and 1
cm; dynamic-kinematic orbit difference, 10 cm and 2 cm.

The effects of satellite center of mass (COM) variation, satellite attitude, GPS antenna
phase center variation (PCV), and cable delay difference on the F3/C orbit determination are
studied. Nominal attitudes estimated from satellite state vectors deliver a better orbit accuracy
when compared to observed attitude. Numerical tests show that the F3/C COM must be
precisely calibrated in order not to corrupt orbit determination. Based on the analyses of the

5-h and 6-h orbit overlaps of two 30-h arcs, orbit accuracies from the reduced dynamic and



kinematic solutions are nearly identical and are at the 2-3 cm level. The mean RMS difference
between the orbits from this study and those from UCAR (near real-time) and WHU
(post-processed) is about 10 cm, which is largely due to different uses of GPS ephemerides,
high-rate GPS clocks and force models. The kinematic orbits of F3/C are expected to be used
for recovery of temporal variations in the gravity field. For gravity determination using F3/C
GPS data, a careful selection of GPS data is critical. With six satellites in orbit, F3/C’s large
amount of GPS data will make up the deficiency in data quality

An alternative assessment of the positioning quality is made by propagating attitude error
to orbit error. The attitude transformation matrix is responsible for coordinate frame
conversions, and a degraded orbit accuracy in the F3/C satellites might occur under an
unstable attitude control. This assessment, using GPS data of DOY 118 to 336, 2008, leads to
the following 3-D positioning accuracies: 2.72, 2.62, 2.37, 1.90, 1.70, and 1.99 cm for

FM1, ..., and FM6.
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