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Quasi-Monte Carlo Filtering for
Speaker Tracking
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Abstract A mean shift quasi-Monte Carlo (MS-QMC)
method is proposed for speaker tracking. To explore the state
space more efficiently, deterministic samplers are used instead of
random draws according to a quasi-Monte Carlo integration rule
in the new method. Furthermore, a mean shift procedure is ap-
plied to move particles toward the modes of the posterior, leading
to a more effective allocation of particles thereupon fewer par-
ticles are needed. Simulation results show that compared with
the traditional particle filter, both speaker tracking accuracy and
convergent rate of the proposed method are improved.

Key words Speaker tracking, quasi-Monte Carlo (QMC) fil-
tering, particle filter, mean shift (MS), state estimation
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Fig.6 RMSE of speaker tracking
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Table 1  Filtering time and estimation accuracies of different filtering methods with varying number of samples
PR KRR AN BE—IBAT FWIFT I ] (s) X ARG (m) Y BB RAGIE % (m)
A4 40 1.579667 0.159939 0.032126
A4 80 3.002100 0.120170 0.034739
A4 200 9.972367 0.091070 0.021831
EPE RNt 20 10.078133 0.053727 0.032087
EPE RNt 40 38.429700 0.049299 0.029440
WERR i 300 367.124642 0.017849 0.015126
MS-QMC 20 24.341167 0.014169 0.013904
MS-QMC 29 40.663651 0.011764 0.011342
MS-QMC 40 65.056767 0.010339 0.009825
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Table 2 Effective sample sizes of different filtering methods

AL k 4 7 15 27 35 45 60 95

A3 3 3 2 2 2 3 4 3
WG 10 5 7 8 7 5 6 9
MS-QMC 24 26 28 18 17 18 11 9
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