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PHD-Based Particle Swarm Optimization Particle Filter Radar
Track-Before-Detect Algorithm
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Abstract; In the target detection under low signal-to-noise ratio, the PHD-based particle filter track-before-
detect (PHD-TBD) algorithm has large estimation error of target position. A PF-PHD-TBD algorithm combined
with particle swarm optimization is proposed. The algorithm adds a multi-objective particle swarm optimization
algorithm based on NSGA-II between the filtering prediction and the updating steps. The measurement informa-
tion is used to optimize the distribution of the predicted particle sets, and all of the particles are transferred to the
high-posterior probability density to improve the performance of multi-target location estimation. Then the DB-
SCAN algorithm based on density clustering is applied to cluster the particles and extracts the target state simu-
lation. The experiments under different SNR conditions show that the PSO-PHD-TBD is consistent with the
PHD-TBD algorithm in terms of the multi-target number estimation, and its position estimation accuracy is sig-
nificantly higher than the PHD-TBD algorithm.

Key words: probability hypothesis density; particle filter; particle swarm optimization; density based
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