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Research on the Relative Autonomous Orbit Determination
Algorithm of Small Satellite Formation Flight

Wang Shilian  Yang Jun Zhang Eryang
(School of Electronic Science and Engineering,
National University of Defence Technology, Changsha 410073)

Abstract To obtain position keeping autonomously on-hoard for LE() small satellite formation
flight this paper analyzes the iterated extended kalman filter applied to sub-satellite orbit
determination relative to main-satellite based on distance measurement. Considering the abnormal
measurementsemerged abruptly in spatial circumstance, present the soft-deletion program to avoid
its impact on system’s stability, That’s, introducing the softening factor for measuring remnant in
the calculation of iterated filtering gain, to delete softly the measurement with large error noise.
Compared to error-counter kalman filter. the soft-deletion algorithm is more stabile. Moreover, its
additional computation amount is little with most applicability to implementation on-hoard. Mente-
Carlo simulation results are obtained via Matlab, the real relative trajectory between satellites is got
by Range-Kutta integration, the estimated absolute error is about 0. 1m without any perturbation,
and the orbit determination error is about 2m on the presence of the Earth J, perturbation,
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Concept of Spacecraft Sparse Formation-Flying and
Its Design Method

Sun Lan Xu Bin Zhang Heng
(Institute of Mechanics, Chinese Academy of Sciences., Beijing 100080)

Abstract A new concept of spacecraft sparse formation-[lying and its design method are
presented in this paper. Differences between the new concept and the widely accepted spacecraft
compact {ormation-flying are explained, and possible application prospects of sparse formation-
flying are described. A new formula that is more widely applicable than Hill's solution is proposed
for the design of sparse flying formations, and several sparse formations are derived. In the case
that distances between [ormation spacecrafts are very closed, the new farmula become naturally the
same as Hill's solution. Advantages of the new formula are illustrated clearly by calculating one
simple example,
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