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Improvement of Rejection Performance using the Lip Image

[

and the PSO-NCM Optimization in Noisy Environment

29 ED-

[¢]

4 % 3

Kim, Byoungdon - Choi, Seungho

ABSTRACT

Recently, audio-visual speech recognition (AVSR) has been studied to cope with noise problems in speech recognition. In

this paper we propose a novel method of deciding weighting factors for audio-visual information fusion. We adopt the particle

swarm optimization (PSO) to weighting factor determination. The AVSR experiments show that PSO-based normalized

confidence measures (NCM) improve the rejection performance of mis-recognized words by 33%.

Keywords: audio-visual speech recognition, particle swarm optimization, normalized confidence measure, rejection

performance
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Figure 1. Comparison between the means of

phoneme confidence and PSO optimization
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Table 2. Recognition performance before integration

and after integration

SNR | €424 Asen | AN A5
10dB 45.16 83.12
15dB 78.11 82.46
20dB 85.49 8541
25dB 87.69 87.62
30dB 89.40 89.10
40dB 90.18 90.02
clean 91.10 91.10

11 21 31 a1 51
MDR

~+—PSO-NCM ——=NCM -@-E3INCM *%QFPSONCM\

a9 6. 53 A 32 AHA%5(SNR 20dB)
Figure 6. Rejection performance before integration

and after integration(SNR 20dB)

AsaA B,

69



70

ik

AERH

[1] Gong, Y. F. (1995). “Speech recognition in noisy
environments: a survey”, Speech Communication, Vol. 16,
261-291.

[2] Skovronski, M. D., Harris, J. G. (2006). “Applied
principles of clear and lombard speech for automated
intelligibility enhancement in noisy environments”, Speech
Communication, Vol. 48, 549-558.

[3] Gowdy, J. N., Subramanya, A., Bartels, C., Bilmes, J.
(2004). “DBN-based multi- stream models for audio-visual
speech recognition”, proc. IEEE Int. conf. Acoustics, Speech,
and Signal Processing, 993-996.

[4] Bilmes, J. A., Bartels, C. (2005). “Graphical model
architectures for speech recognition”, [EEE  Signal
Processing Magazine, Vol. 22, 89-100.

[5] Schwartz, J. L., Berthommier, F., Savariaux, C. (2004).
“Seeing to hear Better: evidence for early audio-visual
interactions in speech identification”, ERIC Journal Articles:
Reports-Research Cognition, Vol. 93 No. 2, B69-B78.

[6] Kim, B. D, Song, M. G., Choi, S. H.,, Kim, J. Y. (2008).
“Enhancement of rejection performance using the PSO-NCM
in noisy environment”’, Speech Sciences, Vol. 15, No. 4,
85-96.

AHE, U, A, AD (2008). “FH5 733kl A
°] PSO-NCM< o] &3 AHd75 A% F, 48343 Al
1549, A43, 85-96)

[7] Eberhart, R., Kennedy, J. (1995). “A new optimizer using
particle swarm theory”, Proc. of Sixth International
Symposium on Micro Machine and Human Science, 39-43.

[8] Min, S. H,, Kim, J. Y., Song, M. G, Na, S. Y. (2007).
“Performance enhancement of speaker identification in noisy
environments by optimization membership function based on
particle swarm”, Speech Sciences, Vol. 14, No. 2, 105-114.
(M43, AAY, $05, U&F (2007). “Particle Swarm 7|
W A5t g gheol o3k g @AollA o] SRRl

» SA T8t 4147, A2E, 105-114)

s
/é.o_zsl: ,

2

[9] Kim, C., Lee, K. R., Kim, J. Y., Choi, S. H., Choi, S. H.
(2002). “Improvement of keyword spotting performance
using normalized confidence measure”, The Journal of the
Acoustical Society of Korea, Vol. 21, No. 4, 380-386.
(BA, 9135, 1Y, Ass, AFE (2002). “FF8 A

55 olgd Aol AE A% W, LA

A214 A4z, 380-386)

[10] Rahim, M. G, Lee, C. H. Juang, B. H., Chou, W.

=13
=

EN

cle Sdtst

(1996).  “Discriminative  utterance

M3 M2z (2

verification

011)

using

minimum string verification error (MSVE) training”, Proc

of ICASSP 96, 3585-3589.

* A8 ¥ (Kim, Byoungdon)
SNy st et AHE 5
Aehd= U4 thas 25237
Tel: 061-330-3194 Fax: 061-330-3369
Email: doni9%6@empal. com

WAk AZAE, &

O

A)
=

A A st z;vaw A

* %3 (Choi, Seungho), A=}
savstn Zaojst AFE st
Aebd s U4 tlas 25234
Tel: 061-330-3194 Fax: 061-330-3369
Email: shchoi@dsu.ackr

Aok Az,
) EAYE T A

=3

=73

E

B &
of

e} ]

v

ﬂ]—iﬂ_



