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A Novel Bi-satellite Positioning Method for Spatial Targets Based on
the Unscented Kalman Filter
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2.Space Security Research Center, Space Engineering University, Beijing 101416, China)

Abstract: Using two satellites to locate the observation angle of a spatial target could well avoid the disadvantage
of short detection arc of the ground-based detection system. A bi-satellite positioning method based on dynamic filtering
is studied, and the basic principle of the unscented Kalman filter (UKF) is introduced. The dynamic equation for a
spatial target with the consideration of the non-spherical J2 gravitational perturbation of the earth and the bi-satellite
observation equation based on unbiased measurement transformation are established. The positioning errors of the two
filtering methods under the same conditions are compared by simulations. The results show that the UKF method is

much better than the extended Kalman filter (EKF) method on both the convergence speed and the positioning
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accuracy.
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Fig.1 The observation model of two satellites on a spatial
target
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Tab.1 Orbital elements of two satellites and the spatial target
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Fig.2 Diagram of the orbital positions of two satellites

and a spatial target
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Fig.3 Error curves of the spatial target position estimation based on the UKF
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Fig.4 Comparisons of the error curves of the spatial target position estimations based on the EKF and the UKF
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