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Research on the Fitting Algorithm of Broadcast
Ephemeris Parameters

LU Guang ming, LIAO Ying, WEN Yuarr lan, ZHU Liwei
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: Based on the GPS broadcast ephemers parameters, the nonlinear least square fit algorithm of bmwadcast ephemeris
parameters was developed, and the relevant calculaton formulas were derived. Since geostationary satelli€’ s orbit inclination is equal to
zero approximately, & will result in the ambiguity of satellite€’ s otbi ascending node and the singularity of the nomal matrix in the
process of fitting. By transforming the geostationaty satellie’ s omit inclination, the accuracy of broadcast ephemeris was achieved.
Finally, the rationality of formulas and algorithm were validated by simulation.
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Tab. 1 Broadcast ephemeris parameters
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Accuracy of data fitting and extrapolation on MEO satellite
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Fig.2 Accuracy of data fiting and extrapolation on GEO satellite
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Tab.2 Accuracy of data fiting on broadcast ephemeris parameters

( :m) 2h 3h 4h Sh 6h Th
X 0. 003319 0 015139 0. 05599 0. 17005 0. 52772 25421
Y 0. 002197 0 012599 0. 075599 0. 19874 0. 95349 31147
MEO
Z 0. 004645 0 006558 0. 080681 0. 14591 0. 4993 0. 98259
0. 005342 0 018831 0. 10914 0. 27701 0. 97974 3.6733
X 0. 002152 0 023151 0. 063255 0. 17459 0. 84251 3. 3305
Y 0. 003165 0 007664 0. 048101 0. 15906 0. 71049 23410
GEO
Z 0. 004333 0 005809 0. 069993 0. 13204 0. 51244 0. 98295
0. 004979 0 02243 0. 094544 0. 25235 0. 99026 3. 6600
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