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Abstract:In order to unify the almanac fitting algorithm for three kinds of the satellites of the BeiDou navigation
satellite system, the method of designing the almanac parameters based on the second class of nonsingular orbital elements
is proposed. The rate of the inclination vector is designed for the perturbation parameters and the user algorithm of the new
almanac model is provided. The almanac fitting test is carried out based on the numerical orbits of the BeiDou satellites in
orbit throughout 2013. The results show that the fitting position error for geostationary Earth orbit ( GEO) and inclined
geosynchronous satellite orbit(IGSO) is from 2 to 4 km and the fitting user range error (URE) is about 1 km. The fitting
position error for medium Earth orbit( MEO) is from 1 to 2 km and the fitting URE is about 0.5 km. Through the analysis
for the 6 orbital elements parameter variation range, the interface about scale factor and effective range are designed. The
quantitative error for the almanac expression is analyzed, and the results show that the position error caused by the
truncation is less than 50 m, and the URE caused by the truncation is less than 5 m. Therefore, the influence of the
almanac quantitative error on signal capture and TTFF (Time to first fix) can be ignored.
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