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Weak targets box particle labeled multi-bernoulli multi-target
detection and tracking algorithm

CAI Ru-Hua', YANG Biao', WU Sun-Yong'**, LI Tong', SUN Xi-Yan’
(1. School of Mathematics & Computer Science, Guilin University of Electronic Technology, Guilin 541004 ,China;
2. Guangxi Key Laboratory of Cryptography and Information Security, Guilin 541004, China;
3. Guangxi Key Laboratory of Precision Navigation Technology and Application, Guilin 541004, China)

Abstract; For tracking infrared weak targets, a box particle labeled multi-bernoulli multi-target detection
and tracking algorithm was proposed. To begin with, the algorithm uses the mean filter to denoise the
grayscale image. Then, the region with higher intensity is selected as the interval measurement at cur-
rent time by sorting the intensity of all the pixels. Finally, the box particle labeled multi-bernoulli filter
is applied to tracking. Simulation are presented to demonstrate that the BOX-LMB-DT algorithm has
stable and effective performance. In the same conditions, compared with the LMB particle filter under
interval measurement, the operation efficiency of the BOX-LMB filtering is improved by 22. 59%
when the same tracking performance is achieved.

Key words: muti-target tracking, infrared image measurement, box particle filter, labeled multi-Ber-
noulli filter, mean filter
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Table 1 Probability of detection & clutter rate for different SNR(N =9,1000MC)

SNR/dB 4 4.5 5.0 5.5 6.0 6.5

7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5

P_d 0.525 0.587 0.600 0.660 0.687 0.746
P_clutter 2.291 1.979 1.841 1.639 1.527 1.376

0.790 0.823 0.856 0.869 0.903 0.921 0.951 0.954
1.283  1.222  1.157 1.133 1.098 1.081 1.049 1.046
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