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Cost-reference Particle Filter Bank Based Track-before-detecting Algorithm
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Abstract: Detection and tracking of low signal-to-noise ratio nonlinear frequency modulated signal can be
effectively solved by Track-Before-Detecting (TBD) algorithms based on particle filters. However, the
algorithms are high in computational complexity and hard to be implemented in parallel. Furthermore, because
of the comparatively long convergence processing, the detection and state estimation capabilities of the particle
filters based methods are limited. In this paper, a cost-reference particle filter bank is proposed, which does not
depend on the distribution of the system and has an entirely parallel structure. Then a detection method based
on the cost-reference particle filter bank is proposed. Simulation results of two nonlinear frequency modulated
signals detection and estimation illustrate that the propose method has better performance in detection,
estimation, and running speed than similar methods, such as particle filter based track-before-detecting
algorithm, Rutten particle filter based TBD algorithm.
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