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The Integrated Autonomous Orbit Determination of the Navigation
Constellation Based on Crosslink Range and Ground-based Emitter

7ZHU Jun, LIAO Ying, WEN Yuan-lan
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, Chima)

Abstract: The autonomous orbit detemmination of navigation constellation is one of the key techniques of the Compass Navigation
Satellite System (CNSS). There, howerver, is a deficiency problem of the datum mark when only ntersatelite measurements of range is
used. To solve this problem, this paper presents a new method that a few ground based radio emitters should work randomly to offer the
benchmaik, and the constellation satellites should estimate their position and velociy for the whole network, based on the fusion of
crosslink pseude-range measurements and ground based measurements. It is aimed to impwove the arbit determination accuracy ukeriorly.
Finally, the simulation results prove the rationality and validity of this method.
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1
Tab.1 The coordinates of ground based emitiers
1D Name Alt. (m) Long. (°) Lat. (°)
1 XIAMEN 500 118 23.5
2 KASHI 700 76 39
3 BJING 500 116 40
4 [HASA 300 91 20.5
5 SYIA 460 109. 5 185
6 URUM 100 87 43
7 KUNM 500 130 46
8 XIAN 200 108 34
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Fig. 1 Activating period of ground based emiter
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Fig.2 Precision of orbit determination (scenario 1)
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Fig.3 Precision of orbit determination (scenario 2)
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Fig.4 Precision of orbit determination (scenario 3)
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