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Fig. 1 Schematic diagram of the reentry target
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Table 1 The radar station latitude and longitude (°)

Fik 2k i
1 106. 96 29.13
2 108.91 22.39
3 105. 37 21.88
4 104. 35 20.43
5 98.91 22.17
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Fig. 3 The position root mean square error of radar one
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Table 2 Radar one filter convergence precision

GER7S B/ (mes™')  fE/m GERR (kgrm )

CKF 0.277 44. 134 40. 090
SSRCKF 0. 265 42. 872 33. 898

DCKF 0.235 21.981 11.716
DSSRCKF 0.197 18. 569 8. 426

%3 DSSRCKF E%x&EiLEE RMSE
Table 3 DSSRCKEF algorithm of radar

speed RMSE m-s™'
Fik HAEHFNa) BEHRTN (D)
1 0.197 0.192
2 0.193 0. 185
3 0. 194 0. 189
4 0.203 0.209
5 0. 199 0.197

%4 DSSRCKF Hix&E L E RMSE
Table 4 DSSRCKEF algorithm of radar

position RMSE m
ik WAEHFNa) WEHTN(b)
1 18. 569 22.203
2 18. 541 21.153
3 19. 032 21. 657
4 20. 187 24.876
5 18. 849 23.373
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Table 5 DSSRCKF algorithm of radar ballistic

coefficient RMSE kgem
ik HAEHIMa) HIEIHIN(b)

1 8.426 9.202

2 8.975 9.153

3 8.321 9. 657

4 8. 189 9. 876

5 8.272 9.373
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Real-time Tracking Algorithm for Multi-radar Distributed Reentry
Target Based on Spherical Simplex-radial Cubature Rule

LI Chun-yue', LIAO Yu-rong®, Ni Shu-yan’, CHEN Shuai'

( Department of Optical and Electronic Equipment' , Department of Optical and Electronic Equipment?
Aerospace Engineering University, Beijing 101416, China)

[ Abstract] A distributed cubature Kalman filter algorithm based on spherical simple cubature rule is proposed for
multi-radar real-time tracking of reentry targets. Firstly, the nonlinear Gaussian weight integral is approximated by
the spherical simplex-radial rule. Then, the volumetric information is obtained by the equivalent linear error propa-
gation method. Finally, the information fusion and consensus between the time update result of the single radar vol-
ume Kalman filter and the neighbor radar are obtained by the consistency algorithm, and the distributed spherical
single diameter Kalman filter algorithm is obtained. The algorithm improves the tracking accuracy of the reentry
trajectory target. The communication topology without information fusion center reduces the traffic and computation
between the radar and improves the survivability of the whole system. The numerical simulation results verify the ef-
fectiveness of the algorithm.

[ Key words] renniry target distributed simplex-radial rule cubature Kalman filter consensus al-

gorithm



