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Particle Flow Particle Filter Track-Before-Detect Method

Liu Chao'”>  Wang Ziwei' Sun Jinping'
(1. School of Electronic and Information Engineering, Beihang University, Beijing 100191, China;

2. PLA 92853 Unit, Huludao, Liaoning 125106, China)

Abstract: The track-before-detect strategy detects and tracks weak targets by the integration of measurements in multiple
frames. The key step to the integration is the accurate characterization of the target posterior. The traditional particle filter
relies too much on the proposal density, and thus the characterization is not exact enough. The newly presented particle
flow filter can represent the target posterior exactly. However, it neglects the multi-frame integration. Therefore, in this pa-
per, a novel track-before-detect scheme is proposed, which incorporates a particle flow filter into an encompassing particle
filter framework. The particle filter is used for multi-frame measurement integration, and within each frame the Localized
Exact Daum-Huang filter is used to represent the target posterior to improve the effect of integration. The performance of the
proposed algorithm is evaluated by simulations of a Swerling 1 fluctuating target detecting and tracking in Rayleigh clutter.
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