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An Improved Second-Order Central Difference Particle Filter Algorithm
Based on Weight Optimization
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Abstract: In order to solve the problems of particle degradation and sample impoverishment after resampling,
an improved second-order central difference particle filter algorithm based on weight optimization is proposed.
The algorithm is mainly improved from the following two aspects. First, the second-order central difference filter
is adopted to generate the importance density function through the square root of the covariance matrix to solve
the problem of particle degradation, then the improved resampling method based on weight optimization is uti-
lized to increase the diversity of the sample set and avoid the sample impoverishment. Simulation results show
that the state estimation of the algorithm of the target is closer to the true value, the average root mean square
error is also lower, which greatly improves the tracking accuracy and maintains a high operational efficiency.
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