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Abstract: An improved particle filter based on " optimum proposed distribution function" and " resampling" two parallel improving fil-
tering methods is proposed for the ondine estimation problem of non-Gauss nonlinear systems. In order to weaken the effect of histori—
cal information and enhance the effect of up-to-date measurement we introduce attenuation memory factor for generating the impor—
tant density function based on the Unscented Kalman Filter (UKF) for a better performance in inhibiting the particle degradation prob—
lems in the new algorithm. The new particle filter can solve the problem of sample impoverishment by introducing Markov Chain
Monte Carlo into rsampling stage to construct a Markov Chain and produce particles with target distribution. Finally system simula—
tion and speaker tracking experimental results show that the proposed new partical filter is superior to the standard particle filter on fil—

tering performance.
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(9) o 1 2 3 4 5
(m) 0.20 0.70 1.20 1.70 2.20 2.70
PF 0.15 0.75 1.26 1.77 2.32 2.88
UPF 0.24 0.68 1.25 1.74 2.27 2.79
0.22 0.71 1.22 1.67 2.26 2.77
PF 25.0 7.1 5.0 4.1 55 6.7
UPF 20.0 2.8 4.2 2.4 3.2 33
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1S 3S
UPF  MCMC-MAUPF
PF UPF
5
:MCMC-MAUPF
; MCMC
References:

1 Shivappa S T Rao B D Trivedi M M. Audio visual fusion and
tracking with multilevel iterative decoding: framework and experi—

mental evaluation C . IEEE Journal of Selected Topics in Signal

10

Processing  2010.

Shivappa S T Trivedi M M Rao B D. Person tracking with audi-
o-visual cues using the iterative decoding framework C . In 5th
IEEE International Conference on Advanced Video and Signal
Based Surveillance 2008.

Shivappa S T Trivedi M M Rao B D. Hierarchiical audio-visual
cue integration framework for activity analysis in intelligent meeting
rooms C .In IEEE CVPR Workshop: VISU09” 2009.

Hou Dai-wei Yin Fudiang Chen Zhe. Quasi-monte carlo filter for
speaker tracking J . Acta Automatic Sinica 2009 35(7):1016-
1021.

Hou Dai-wen Yin Fudiang. An IMM particle filter method for
speaker tracking J . Acta Electronica Sinica 2010 38(4):835-
841.

Jin Nai-gao Yin Fudiang. Quantum evolutionary particle filter al—-
gorithm with application to speaker tracking J . Signal Processing
2008 24(6) :982-987.

Jin Nai-gao  Yin Fudiang Chen Zhe. Microphone array speaker
tracking using layered sampling particle filtering J . Acta Electron—
ica Sinica 2008 36( 1) :194498.

Vermaak J Blake A. Nonlinear filtering for speaker tracking in
noisy and reverbrant environments C . In: Proceedings of the

IEEE International Conference on Acoustics Speech and Signal
Processing Salt Lake City USA:IEEE 2001:3021-3024.

Zhang Miao-hui Liu Xian—xing. Target tracking algrithm based on
MCMC unscenter particle filter J . System Engineering and Elec—
tronics 2009 31(7) :18104813.

Tarn T Zarbosky J. A practial non-drixing filter J . ATIAA Jour—
nal 1970 8(6):11274133.

Doucet A. On sequential simulation-based methods for bayesian
filtering R CUED /FANFENG /TR.
310 1998.

Andrieu C Djuric P Doucet A. Model selection by MCMC com—

putation J . Signal Processing 2001 17(81) :19-37.

. University of Cambridge

R Van der Merwe. A doucet the unscented particle filter advance in

neural Information processing systems M . MIT 2000.

J. 2009 35(7) :10164021.

I 2010 38(4) :835-841.
J. 2008 24(6) :982-987.
I 2008 36( 1) :194498.
MCMC

J. 2009 (31)7:18104813.



