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Underwater small target tracking based on mixture particle filter
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Abstract In order to solve the problem of estimation performance degradation caused by particle impover-
ishment for underwater small target tracking, the mixture particle filter is proposed. The target measurements
are resampled based on the conventional particle filter to reduce the influence of the particle impoverishment
in every iterative estimation step due to enriching particle diversity. The simulated analysis of the proposed
algorithm was conducted, while the algorithm was also utilized for the underwater small target detection exper-
imental data processing. The results show that the mixture particle filter algorithm acquires state estimation
with more stability and less error comparing to conventional particle filter. The mixture particle filter is
effective to improve accuracy and stability for underwater small target tracking.
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probability density distribution
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Fig. 2 Flowchart of state estimation by mixture

particle filter
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Fig. 5 Ground truth plot and sonar layout for the

realistic experiment
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