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Precision Analysis of Broadcast Ephemeris for Medium
and High Orbit Satellites

HUANG Yong'?, HU Xiao-gong!, WANG Xiao-ya !, HUANG Cheng!, GENG Yu-guang?®
(1.Shanghai Astronomical Observatory, Chinese Academy of S ciences, Shanghai 200030, China; 2. Graduate
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Abstract: The broadcast ephemeris parameters for GPS may be used in oth satellite navigation
system. Usually a satellite navigation system includes dierent kinds of satellites, for example,
MEO (Medium Earth Orbits) satellites, IGSO (Inclined GeoSy nchronous Orbits) satellites and
GEO (Geostationary Earth Orbits) satellites. This paper studies the accuracy of broadcast
ephemeris for above di erent kinds of satellite orbits usirg the broadcast ephemeris parameters
for GPS, and especially analyses the accuracy of broadcaspleemeris for GEO satellites with
near-zero-inclination. For MEO satellites, the tting acc uracy for 2 hours tting arc can reach
cm magnitude. For IGSO satellites and GEO satellites with nd near-zero-inclination, the tting
accuracy for 4 hours tting arc can reach 0.1 m, and the radialposition error is cm magnitude.
For GEO satellites with near-zero-inclination, the tting accuracy is not good enough because
of the correlation of parameters. A method of coordinate transformation is adopted to avoid
correlation and to improve the tting accuracy. Using this m ethod for GEO satellites with near-
zero-inclination, the tting accuracy for 4 hours tting ar ¢ can reach 0.1 m, and the radial position
error is cm magnitude.

Key words: astrometry; Satellite Navigation System (SNS); broad castephemeris; MEO
(Medium Earth Orbits); IGSO (Inclined GeoSynchronous Orbits); GEO (Geostationary Earth
Orbits)



