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Abstract

For space high-speed moving targets such as missiles, optical positioning of targets through
space-based network can well improve the problem of low positioning accuracy of ground-based
observation system. In this paper, the observability of a single satellite is analyzed, and then the
position information of the target is obtained based on the geometric positioning of the double satel-
lite target in the space-based observation system, and then the unscented Kalman filter algorithm
(UKF) is used to locate and track the target. The simulation results show that the unscented Kalman
filter algorithm has higher stability and superiority in positioning and tracking the ultra-high-speed
moving target, and the positioning error of the target can reach less than 100 m/1000 km.
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Figure 1. Schematic diagram of satellite network target positioning
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Figure 2. Space borne observation platform
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Figure 3. Schematic diagram of single satellite observation
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Figure 5. Target double star positioning model
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Figure 7. Flow chart of double star geometric positioning
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Figure 9. Root mean square error of target location
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Figure 10. Schematic diagram of Unscented Kalman filter algorithm
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Figure 11. Dual satellite missile tracking and positioning
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Figure 12. Tracking and positioning trajectory of filtering algorithm
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Figure 13. Tracking and positioning error of filtering algorithm
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