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Three Satellites Detection Data Fusion Trajectory Estimation Algorithm

CHU Xuefeng'?, WU Nan', WANG Feng', HUANGFU Liefeng’
(1. PLA Strategic Support Force Information Engineering University, Zhengzhou, 450001; 2. Unit 32682, Jinan, 271000)

Abstract: Aiming at solving the SBIRS three satellites detection trajectory estimation problem, a data fusion trajectory estimation
algorithm based on the GEO satellite and the HEO satellite detection is proposed. According to the SBIRS constellation composition
and detection mechanism, the STK is used to analyze the SBIRS coverage capability to a certain area, calculation shows that over
three satellites can fully cover it in about 43% of the simulation time. Establishing the three satellites detection data fusion estimation
algorithm model to estimate the missile target motion state in real time, the current statistical model is adopted to describe the missile
motion state, the centralized structure is adopted to achieve detection data fusion, in addition, the unscented Kalman filter is used as
trajectory estimation filter. Simulation results show that, compared with the binary detection trajectory estimation error, the three
satellites detection trajectory estimation error is significantly reduced.
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Fig.1 STK area coverage simulation analysis flow
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Fig.2 Target area coverage of more than three satellites of SBIRS
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Fig.3 Three satellites detection data fusion algorithm flow
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Fig.4 Three-dimensional ballistic curve of missile in boost phase
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Fig.6  Velocity estimation root mean square error curve
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