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Abstract For the technology of low-low satellite to satellite tracking, this paper focuses on a

method which combines the precise orbit data with range data or range rate data to recover the
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global gravity field. It not only can calibrate the initial position error of the two satellites, but
also make good use of the low frequency gravity information from the mission. Several simulation
scenarios are discussed in this paper. The results are as follows. (1) If the precision of range rate
measurement is improved by a factor of ten, the accuracy of global gravity field will be 10. 6 times
better; (2) The accuracy of the global gravity field will be higher than that of GRACE by a factor

of about 121 if we use the following accuracy indexes: the accuracy of range rate, altitude,

acceleration, orbit position and the distance between the two satellites is 1. 0 X 10 *m -«

3.0X10 m -«

s7', 300 km,

s %, 0.03 m, and 100 km, respectively. Therefore, we recommend the payloads

mentioned above for Chinese future satellite gravity mission.
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Table 2 The cumulative geoid height of the global gravity field recovered by different accuracies of range data(m)
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Table 3 The degree of the first peak for different ranges
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Fig. 4 The cumulative geoid height of the global gravity field

recovered by different accuracies of orbit data
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Table 4 The cumulative geoid height of the global gravity field recovered by different accuracies of acceleration data(m)

fiki p 2.9 L
(m s %) 40 60 80 100 120 130
3.0X107° 2.52X1073 9.86X1073 5.40X1072 2.41X107! 1.26X1070 5.10X10%° —415.67%
GRACE 5.28X10 2.23X10°° 1.14X 102 6.71X10 2 4.02X10"! 9.90Xx 10!
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Table 5 The cumulative geoid height of the global gravity field recovered by different accuracies of velocity data(m)

i "
sk B 2 5 L B

(mes™1) 40 60 80 100 120 130

3.0X 107" 1.14X 1073 8.57X107° 1.83X 107! 4.77X107! 3.18X107° 6.76X1070 —85.35%
GRACE 5.29%X10~* 2.24%X107° 1.14X 1072 6.72X1072 4.02%X1071 9.91x 10!

3.0X 1076 3.60X10* 1.57X10% 6.58X1073 3.48X1072 1.79X 1071 3.99%x107! 148.27%

F6 ARHEMAREHMKENHHRA KK AEEZEEE(m)
Table 6 The cumulative geoid height of the global gravity field recovered by different inclination of orbit(m)

fibn 1RV

o w3 L i
) 40 60 80 100 120 130
88.5 4,95X107" 2.46X107° 1.28X1072 8.84X10? 5.18X 107! 1.19X107%° —16.82%
GRACE 5.29X10¢ 2.24X107° 1.14X 1072 6.72X 1072 4.02X107! 9.91x 10!
89.5 5.14X10°¢ 2.56X107% 1.19X1072 7.28X10°? 4.33X107! 1.04X107%° —5.19%
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Fig. 5 The cumulative geoid height of the global gravity

field recovered by different altitudes
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The expected accuracy of global gravity field of future satellite gravity mission
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Table 7 Error configuration for LOW-GRACE and
Advanced GRACE
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