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A Multi-target Track-before-detect Algorithm Based on Cost-reference Particle Filter Bank
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Abstract Aiming at the problems of complex structure, increasing computation and decreasing performance of
multiple targets detection and tracking algorithms in image sequences, a cost-reference particle filter bank based
multi-target track-before-detect (CRPFB-MTBD) algorithm is proposed. In this work, the target tracking problem
is converted into a problem of sequentially detecting and tracking multiple single targets. First, a cost reference
particle filter bank is used to sequentially estimate all possible single targets’ state sequences; secondly, the number
of targets is determined based on the Euclidean distances and cumulative costs of all possible single targets’ state
sequences; finally, the specific moment when each target appears and disappears is determined based on the cumu-
lative cost. The simulation experiment verified the excellent performance of CRPFB-MTBD. Compared with the
traditional particle filter based multitarget track-before-detect (PF-MTBD) algorithm, probability hypothesis dens-
ity based track-before-detect (PHD-TBD), and Bernoulli filter based track-before-detect (Bernoulli-TBD), CRPFB-
MTBD has the best target state sequence and quantity estimation results, and the average single running time is
extremely short.
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