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Influence of Gravity Anomaly on Space TT&C Ship’s INS Attitude
Measurement and its Compensation Method

FENG Hong-kui , LI Xiao-yong , ZHONG Deng-an, ZHAO Li-jian, ZHANG Tong-shuang
(China Satellite Maritime Tracking and Control Department, Jiangyin 214431, China)

Abstract: The cause of gravity anomaly is analysed. Specific INS(Inertial Navigation System) force equation and
attitude error model are proposed based on harmful acceleration caused by gravity anomaly. The effect is dis-
cussed through sailing test and the result shows the influence of gravity anomaly must be considered in high pre-
cision attitude measurement system, this method can effectively eliminate its influence, the INS attitude precision
can be improved about 20" at some sea area. It is significant for improving the exterior ballistic measurement pre-
cision of the space tracking, telemetering and command(TT&C) ship.
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Fig.1 Correlation of sailing area
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Fig.2 Map of gravity anomaly
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Fig.3 Attitude error vs gravity anomaly
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Table 1 Attitude error result

o, NBBEIIFHIRE/() BIEENRFIRRE/()
U

R YhF R I

1 40.62 -10.89 10.92 -9.35
2 29.65 3.30 3.48 2.14
3 17.72 -6.68 -6.91 -6.26
4 25.13 -2.83 0.50 -2.41
5 32.03 7.7 7.97 8.26
6 23.67 -5.00 -0.39 -4.45
7 20.36 2.85 -3.70 3.40
8 8.67 -2.39 -6.41 -2.88
9 15.06 8.34 -0.23 7.77
10 -8.51 3.03 -7.43 -1.12
11 8.18 13.59 5.46 8.17
RMS 23.19 7.03 5.90 5.83
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