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Orbit determination based on particle filtering for maneuvering target

LIN Jian, LIN Xiao-hui, CAO Xi-bin
(Research Center of Satellite Technology, Harbin Institute of Technology, Harbin Heilongjiang 150080, China)

Abstract: The non-Gaussian distribution of state error and measurement error is an important element for accurately
modeling the dynamics in satellite orbit determination problem, causing limitations in applying the traditional filtering
methods. The sampling-importance-resampling(SIR) particle filter is used in this paper to solve the mentioned problem.
The dynamics including the J perturbation is considered in the design. To follow the target’s abrupt motion, a multi-
model method is used. The residual error is also applied to detect the maneuvering of the target. The model of the target is
switched to the current thrust model when the residual error intersects the model aggregates. Finally, a simulation is given

to estimate the orbit of a maneuvering target.
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Fig. 1 Curve of sequence distribution
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Table 1 The orbit elements of target and tracking
satellites
MBS BEA Hbr2
a/km 7129.5179 7071.5541
e 0.0161 0.0239
i/deg 34.9681 34.9640
2/deg 359.8968 359.8926
w/deg 35.9816 0.9005
0/deg 56.8734 93.2366
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Fig. 2 Curve of velocity error with non-maneuvering
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Fig. 3 Residual errors of model set A and B
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