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Gaussian mixture particle Cardinalized probability hypothesis density
based passive bearings-only multi-target tracking

ZHANG Jun-gen, JI Hong-bing
(School of Electronic Engineering, Xidian University, Xi’an Shaanxi 710071, China)

Abstract: When the number of targets is unknown or varies with time, multi-target state and measurements are expressed
as random sets and the multi-target tracking problem is addressed by the Cardinalized probability hypothesis density(CP-
HD) filter, which propagates not only the probability hypothesis density(PHD) of the joint distribution but also the full prob-
ability distribution on target number. However, the CPHD can not provide a closed-form solution to the nonlinear problem
occurred in the passive bearings-only multi-target tracking system. A novel Gaussian mixture particle CPHD(GMPCPHD)
filter is presented in the paper. The PHD is approximated by a mixture of Gaussians, which avoids clustering in the deter-
mination of target states. In addition, Quasi-Monte Carlo integration method is introduced to approximate the prediction
and update distributions of target states. Simulation results verify the effectiveness of the proposed GMPCPHD.
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Table 1 Comparison of the mean of 100 MC average
OSPA distance of the filtering methods
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EK-GMCPHD 13.0356
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QMC-GMPCPHD 0.5706 0.9103 1.7431 3.7164
EK-GMCPHD 0.3827

5 458 (Conclusion)

ASCHEH T — R 8 8 /1 QMC-GMPCPHD
JEBE M2 HERERESSE, fEm R S AERE T, Wil —
HGPFs KA Al 11 H Aw o B2 A H br 20t 26 55 11,
K HQMC T AT B 3B, A5 ] LR BN
For 78, 3R B R ) H bR R RS, R GPFIG AT -
A7 Ab BEAE VT DAY/ IN SR B IS AT I TR, a2k 381 S A R
(1) H 1, 106 2 i BRI T A A
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