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Spacecraft Orbit Determination with B Spline
Approximation Method

SONG Ye-zhi!  HUANG Yong! HU Xiao-gong! LI Pei-jia! CAO Jian-feng!2
(1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)
(2 Beiging Aerospace Flight and Control Center, Beijing 100094)

ABsTRACT It is known that the dynamical orbit determination is the most common way to
get the precise orbit of spacecraft. However, it is hard to describe the precise orbit of space-
craft sometimes. In order to solve this problem, the technique of the orbit determination
with the B spline approximation method based on the theory of function approximation
is presented in this article. Several simulation cases of the orbit determination including
LEO (Low Earth Orbit), MEO (Medium Earth Orbit), and HEO (Highly Eccentric Orbit)
satellites are performed, and it is shown that the accuracy of this method is reliable and
stable. The approach can be performed in the conventional celestial coordinate system and
conventional terrestrial coordinate system. The spacecraft’s position and velocity can be
calculated directly with the B spline approximation method, which means that it is unnec-
essary to integrate the dynamics equations and variational equations. In that case, it makes
the calculation amount of orbit determination reduce substantially relative to the dynamical
orbit determination method. The technique not only has a certain theoretical significance,
but also can be as a conventional algorithm in the spacecraft orbit determination.

Key words spacecraft, celestial mechanics: orbit calculation and determination, methods:
numerical



