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TLE Prediction Accuracy Improvement and its

Application in Collision Warning

LIU Wei  WANG Ronglan LIU Siging SHI Ligin GONG Jiancun

(Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100190)

Abstract Two Line Elements (TLE) is the only publicly available and most complete data sets of
Earth orbit objects. The prediction accuracy with SGP4/SDP4 is limited. The TLE4+SGP4/SDP4
prediction error sources and improvement method with historical TLE data were analyzed. A pseudo-
observation data generation method was introduced. The fitting period of TLE data and the value
of At used in generating pseudo-observation are dependent on the orbital altitude. An effective area-
to-mass ratio (A/M) determination method was obtained. GPS satellites prediction error in case of
1 estimated or not are also tested. The improved prediction accuracy is prominent in the application
of US and Russian satellites collide event. Objects were selected and their orbit were predicted with
an improved TLE-numerical method. The statistical results show that the TLE prediction accuracy
is greatly improved. The application of the improved TLE and possible problems were also discussed.
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Table 1 Main parameters of selected satellites

B TR IR /km FEH 3/ km (e T H/ (m? kg ™)
TG-1 37820 353 360 < 0.002 000 0.004 14
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Yaogan-5 33446 419 431 0.000 790 Fefl
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