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Recursive Filtering Algorithm for Space Surveillance Tracking Applications
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Abstract : In space surveillance tracking environment, in order to improve the estimation accuracy for the state of a

space object which includes an angular variable, the Gauss von Mises (GVM) distribution defined on S x R" is employed,

a GVM parameter estimation method is proposed, the deterministic sampling algorithm for GVM distribution is improved,

and finally the GVM recursive filtering algorithm is developed. The algorithm takes into consideration the intrinsic structure

of the manifold, instead of adopting the traditional Gaussian distribution assumption which the state variable is defined on

R". Results demonstrate that the proposed GVM filtering algorithm can estimate the posterior probability distribution of the

state vector effectively, and more accurate results can be achieved compared to the traditional extended Kalman filter

(EKF) especially for angular variable.

Key words: Space situational awareness; Space surveillance; Gauss von Mises ( GVM) distribution; Parameter

estimation; Gauss von Mises (GVM) filtering
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Table 1  Constraints on position and weights of sample points
fle,2) R S0
1 wy +4w, +4w, =1
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E[xe”] RUAT, H1 457 DM 4341, 4
5,1 Xj2
- ;wje [Xj,S]
¢y, = Im(ey) , BIARICIC 5%

(22)
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Fig.1 Flow chart of GVM filter
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