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Navigation for the Lunar Probe Based on Ground Tracking Sites

WEN Yuan-lan! WANG Wei? ZENG Guo-giang' XI Xiao-ning'
1.College of Aerospace and Material Engineering
2. College of Mechatronics and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract Taking an lunar probe around the earth and the moon from the earth parking orbit for example we analyze
some questions of navigation of the lunar probe based on ground tracking site including the choice of tracking type distribution
of ground tracking site adjustment of the guiding time and accuracy of navigation. It is verified that the lunar probe can be
navigated in real-time by ranging data based on the local ground tracking site. The method and result of the research may serve
as reference for the practical engineering of lunar probe.
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Tab.1 Position and velocity of eigen points in inertial frame
km m s
.0000 4595 —3009 3619 5464.093  4571.390 —3137.003 I
0.2124 6465 1241 91 —1026.788 7923.673 —7437.033 A
31.2124 — 227762 5710 —48083 —1178.900 —199.985 —37.547 1 N1
118.2124 — 387749 —46584 —24143 —39.536 —82.736 154.303 2 N2
390.2124 —201724 —241040 —1469  1003.402 325.356 7.693 3 N3
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Fig.1 Observable times of the lunar probe based on the domestic trackin stations probe-to-1
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Fig.2 Deviation of navigation of the probe based on local domestic tracking stations
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Fig.3 Deviation of navigation of three hours' observation before N1 based on global tracking network
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Fig.4 Deviation of navigation of three hours' observation before N2 based on global tracking network
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Fig.5 Deviation of navigation of three hours' observation before N3 based on global tracking network
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