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*Multi-modal automatic speech recognition using piecewise linear transformation in noisy environments
by Y.Kashiwagi, M.Suzuki, N.Minematsu, and K.Hirose (The University of Tokyo)
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Table 1 Audio data.

Samplling rate 16kHz
Auantization bits | 16 bit/sample
noisyx-92
5 types

Audio noise (babble,factoryl,
factory2,car (Volvo),white)
5 SNR levels

(20 dB to 0dB)

Table 2 Visual data.

Frame rate | 29.97Hz

Pixsel 24 bit color

Data size 81 pixel width x 55 pixel height
Visual noise | none (clean)

HFREZ)—=VBERDONRTI VLT —=FDBREE 5
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0810®W@6?%Ewwﬁf#%GM5@@%%
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HHVTHEE L7 HMM IS X 285 Rch 5. &
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RY P ACERE ST, FRORE, FEETE (no
enhancement, feature fusion, decision fusion) DHC
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Table 3 Audio and visual features.
Audio | MFCC+A+A?

Visual | Raster scan + PCA
(10 x 3 (RGB) = 30 dimensions)

Table 4 Data sets for training and testing.

HMM | Trans. | Test
Speaker male 22 male 25
female 20 female 26
clean
Audio data | noisyx-92

(babble, factoryl,

factory2, car (Volvo), white)
20dB 15dB 10dB 5dB 0dB
clean color (RGB)

visual data

FEIRDOBOWERZE 5 Z kz’) STE, HISEL
T, EfTHRHES (car noise) I2E T3 multi & Tl
ﬁ%f/bnﬁ’?%ﬁ“ﬁ%%]‘btb! g, %?6

ZHfy ﬁlﬁ?ﬁjk@% L %2545 (no enhancement)
THIFFICHEER D BME W 2 ERETH 5. 4
TOMZFED SNRIZEWTYH, L & HERD
JEFEIAROEITC IR AR BN S 115,

5 F&O

AT, XKoWigEEfIcEko I e L FE—4
NWEBERBFERZRE L, UL, LS EEREE
tm%ﬁ@®%ﬁ$®@%«7bwkﬁv—yﬁﬁ
HEEDRILLT =Y 2D Z EICk>THEY
BIT\0, ANEFEIC Lo TRIICER % 2 2 5 P&
T®H %, CENSREC-1-AV % W38k Ehmic X v,
REFEEL, HEREALDL 7Y -V BFROARTYE
L 7= HMM T 25%, #EHHWTHEEL 72 HMM T
M%@I7 HIER 242 Z 3 TE e, 7, #T
Fho 7 —rEREEROWIEAIIC X - T
%?5&&@E&&&Lt% THORRBETFILIER
WIERZG 2 Z LN TE R, ZHUTLk-oT, FHhC K
D RPECRE R I R E R E A H T 2 2 L oGRS
NN,

SE XM
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Fig. 1 Word error rates for clean HMMs and
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multi-condition HMMs in factoryl noise.

The results are averaged over all noise levels.
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The results are averaged over all noise levels.
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