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A Deterministic Particle Filter with Unequally Weighted Particles

LI Tao XUE Zu-rui HU Xiao-ping
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract The principles of the particle filter and the representative-points of random distribution are introduced.The
number-theoretic method in statistics is applied to the particle filter The corresponding rep-points algorithms which include the
generation of initial particles the sampling of the importance density and re-sampling is given using the MSE rep-points. Then a
deterministic particle filter algorithm with the fewest random operative and unequally weighted particles can be built. The
simulation results show that not only the algorithm is feasible but the performance and computational efficiency can be also
improved to a certain extent.
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Tab.1 Performance comparison of PFs
RMSE
mean var
PF-UKF-MC 1.8034 0.188 1 22.865
RPF-UKF 1.9127 0.253 0.48 21.749
MSE-RPF-UKF 1.6593 0.190 0.47 23.986
PF-UKF-MC RPF-UKF
MSE-RPF-UKF

MSE-RPF-UKF
RPF-UKF
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