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Abstract: In order to solve the problem of sample particles impoverishment,an improved resampling particle filter is
presented. It is based on the space distribution and time series analysis. The most important particle that has higher temporal
correlation between the particle’ s path and observation path in particle propagating is chosen. It can avoid the problem in the
traditional resampling algorithm that only the particle’ s weights are considered,and the low weighed particles have the risk
to be thrown away. Thus the problem of particles impoverishment is weakened and the estimate accuracy is improved. By the
two-sample Kolmogorov-Smirnov Test,a proof is given that the particles that are resampled by the improved algorithm and
the original particles belong to the same distribution. The proposed approach, verified by simulations,indicates that its accu-
racy is better than traditional methods for the nonlinear system state estimation,especially when the number of initial sam-
pling particles is small.
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