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Chaos map sampling particle filtering
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Abstract: A novel particle filter named chaos map sampling particle filter(CMS-PF) is proposed to solve the particle
impoverishment problem. After important sampling, chaos series obtained offline are transformed into some sub-spaces,
whose kernels are the particles with heavy weights, by using the algorithm similar to carrier wave to generate map particles.
The map particles are associated with predictive particles to construct the candidate particle set and the optimizing selection

of particles is realized based on its own weighs. Simulation results show that this method can effectively improve the state

estimation precision.
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FE RMSE
EKF UKF CMS1-PF  CMSRI-PF  CMS2-PF CMSR2-PF CMS3-PF CMSR3-PF
1 30.006 5 12.0398 49425 5.9214 4.5967 47713 4.1087 45891
2 29.209 3 9.3258 6.168 3 3.3337 5.5371 49912 5.5374 3.9590
3 20.5878 14.0521 5.1013 4.1831 4.47717 3.4344 3.8485 4.2664
4 247823 8.3269 5.1442 42197 5.8577 6.6079 5.3202 44173
5 41.2247 9.1255 4.0973 6.009 8 4.8525 5.5657 5.2404 4.5527
6 23.9607 11.2356 5.4869 4.3555 4.8946 5.4019 4.6001 3.6345
7 33.2082 10.2547 3.4878 4.5780 6.2657 5.3992 5.4842 4.6619
8 13.3499 13.2369 6.2080 59517 6.2755 5.9063 3.3964 45312
9 22.6567 6.2587 5.3310 5.2348 47653 5.2146 43623 39103
10 11.8347 10.2145 42418 5.6930 6.947 4 8.5955 5.6022 5.4494
11 19.2032 9.256 8 5.2906 5.7096 7.3150 4.0232 53212 3.2140
12 59.2067 12.2369 4.6982 5.0914 5.3638 7.1878 3.7312 3.5032
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20 22.0162 13.2364 6.4499 45127 8.8980 4.8616 4.8360 4.1104
21 26.5202 10.054 0 5.0122 4.6992 5.6798 5.5438 47757 4.2601
22 179.380 5 6.5437 0.7574 0.798 1 1.2302 1.8703 0.456 6 0.4718
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