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odoobooooobboooooboooooooo
gogouooobbbbboooooooooooobo
000000 (Co0oooooo)oooooooo

O (forced alignment) 0000000000 CNN
0000 (n)0000000000000DO0OO0
ooooooooooobobooooboboooooon
O (out) 00DOO0OO0OOOOOOCNNOOOOOO
gooboobooooooooobbooooooooo
OCNNOOODOCNNOOOOOOooooooo
00000000000D000 (Stochastic Gradient
Descent, SGD) D0 0000000 OOOOOODO
oooobooogo

gobobooobooobooboboobooban
goobooooooboobooooooooooboooobo
gooboboooobooobobooooboobooboooobo
OO0 CNNOOOCNNOOOOODoooooo
gooobooboooooboooooooooo
gobobooooooooooMLPODOOOOODO
ooooboooooobooooooboooooooon
oboobooooboboooooboooooaon
ggouooboooobboboooooooooo
ooooooon

5 UOo0oOo

51 0OO0OO

gooboooboboboooboobo11000b0on
0O ATROOOOOOOOBOOO (21600)00
OOOCNNOO HMMOOOODOOOOOOOOO
000000000 ATROODOOOOODO AOO
0 (26200 0)00000000000000OO0O
boboobooobooooboboooboobooo
06 00000000000oooooooooo
OOODODO0OOO0OO0O 16kHz2O0DODO 16bitO00O0OO0ODO
0000 HummingOOOOOOOOSTFTOOODO
odoboooobooooboon 2omsO5ms0dn
OO00000000D0ODODOb4 000 monophone-
HMMOOO HMMOOOOO 000000000
bobebO0obOObOODOOOOOOODOODOOO
O0O0O0000000054000 monophone-HMM
OO0 HMMOOOOO 00000000000
boedboooobooboobooboOon 300

- 199 -

OO CNNOOO CNNOODODOOOoooooo
O00000000o0oo0o0ooD BUoD)oooo
00O 3b00)OoOoOoooooooooooooo
000 MFCC+AMFCC(30O00)0O0ooooon
gbooooooooboooobobooboooooo
oooooobOoooooboooobobooobooooo
(SNR:20dB, 10dB, 5dB) 000000000000
o000 CNNOOO HMMOOOOOOOOOOO
oboboboooogooboo

5.2 0OOOO0OO0OO0OODOOO0

O00D000Fig. 2000000000000000
00000000 CNNOODODOOOODOOOO0O 3
00 MLPOOOOOOOOODOO0O0O000O0000O
00000 CNNOOOOOOO390000000
000000000000 130000010000
0000000000000 CNNODOOOOOOO
00000000 60fps0000000000(1)0
0000000(2)CLMOO00O0000000000
00(3)12x 24pizel 000000000000 (4) 0
0000000000000000000 (0000
00000)000000000000

00 CNNOOOOCNNOOOOOOOOO0O00O
0000000 Table10000000000000
000000000000000000000000
000000000000000000 CNNOOO
CNNOOOOMLPOOO (0DO000O0O0O0O0O0)
0000000 108000000000000000
300000000000054000000

Table 1 Size of each feature map. (k,4 x j) indi-
cates that the layer has k maps of size i x j.

Input C1 S1
Audio CNN [ 1, 39x13 | 13, 36x12 | 13, 12x4
Visual CNN [ 1, 12x24 | 13, 8x20 | 13, 4x10
53 0O0OOO

00000000000000000000000
000(000000000000000 BNOOO
oooooo)

2015423 H



e MFCC+AMFCC(30 0 0)

e OO BN(3000)

e OO BN(3000)

e JOBNOOOBNOOOOO (6000)
e JOBNOOOBNOOOOO (a=0.5)

ooobooooooooooooooboooooon
ooobDoOooooooO HMMOOOOOOODO
gobooboooooobooooobooobooobo
OooboOoOoooooHMMOODOOOOOODO
0000000000 (DoO)oooo HMMOOO
o000 HEMMOOD HMMOOOODOOOOOO
0 ()00oo0ooooooo

Lawv=alv+(1-a)la, 0<a<l

(5)
000 L,y 00000000LLO0L,0000000
00000000Q000000000000a=0.5
000000000000000000001:10
000

Fig. 30000000000 (Clean, SNR:20dB,

10dB, 5dB) 00O O0UOO0OOOOOOOOOOOO

Clean 00 SNR20ABOODDOO00000000O0
MFCCOODOOOOOBNOOOOOOODOOOO
00000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000
00000 BNOOOOOOOOOOOOOOO0O
00 (00)000000000050.9[% 00000
D00D0000O0O0SNRIOABOOOODOOOO BN
000 BNOOODOOODOOOOOOOOOOOO

O0MFCCOOUOD 41% 0000000000000

SNRHAABOOOOOOOO BNOODO BNODOODO
0000000000000 0O MFCCOOOO 18.1%
oboooobooboooooboooooboon
obobOoboooboooboooooboooobon
ooooogo

Fig. 300 00000000DOODOODOOOOO

0000 (5)000 «00000000000000
000e=00000000000000(00O00)
0000e=1.0000000000000 (00)0
0000000000 Clean 00 SNR:20dB, 10dB,
5dBO0000000000000OO0OOOODOOO
OO0O0OO0OSNR20dBOO 5dBO0OO00O00O0
000000000000000000000000
00000000000 O00000O00

6 0OOdg

gooooobobObooooooooobbooog

CNN(CBN)OOOODOUoUOooOooouoooooo
gooodoogoooo MrCcCOOODODOO
000000000 CNN(CBN)OOOoOoooooo
oboooboboobobooobooboobaon
oboobOoooobOooooboboboooboo
obooooboboooobooboobooboon
obobooooboooobobooboooboon
gooooobooooboooooooooboooo
goooogoooooooccMoogooooooo

- 200 -

goooooooooobooooboooooooo
00000000 CNN(CBN)OOOoooooono
gobooOooooboooboooOooooooboooo
gobooooooooboooobooooooo
gobooooooooooooboooooooDooo
gobooooobooooboooooooooooo
goooog

good
(1] 000O,“00 2500000007,

2] OOODOO,0000,0000,“000000000
goopooooooooooDoooooOoy oogo
0000000, 3-7-4, pp.109-110, 2005.

[3] McGurk Harry, MacDonald John, “Hearing lips

and seeing voices”, Nature 264(5588), pp.746-748,

1976.

G. Potamianos, C. Neti, J. Luettin, and I.
Matthews, “Audiovisual automatic speech recogni-
tion ' an overview”, In Issues in Visual and Audio-
Visual Speech Processing, MIT Press(In Press),
2004.

Gerasimos Potamianos, Chalapathy Neti, Guil-
laume Gravier, Ashutosh Garg, Andrew W. Senior,
“Recent Advances in the Automatic Recognition of
Audio-Visual Speech”, In Proceedings of the IEEE,
Vol.91, pp.1306-1326, 2003.

000O0,0000,0000,0000
“000000000000000000
0”7, 000000 20140000000
pp.109-110, 2014-09.

,o0o0oo,
ooooo
0, 1-R-19,

[6]

Y. Lecun and Y. Bengio, “Convolutional networks
for images, speech, and time-series”, in The Hand-
book of Brain Theory and Neural Networks, 3361,
1995.

T. N. Sainath, A. R. Mohamed, B. Kingsbury,
and B. Ramabhadran, “Deep convolutional neu-
ral networks for LVCSR”, in Advances in ICASSP,
pp-8614-8618, 2013.

Cristinacce, David, and Timothy F. Cootes, “Fea-
ture Detection and Tracking with Constrained Lo-
cal Models”, British Machine Vision Conference,
Vol.2. No.5. 2006.

[9]

[10] Saragih, Jason M., Simon Lucey, and Jeffrey F.
Cohn, “Deformable model fitting by regularized
landmark mean-shift”, International Journal of

Computer Vision 91.2, pp.200-215, 2011.

ooodod,00 ODooO,«00b0bboboooooa
gobooboooboboooobobooobobooo
00000 (DooUoooo,00oooooooo
go0oodbOo0obOOoobOoooboobobooooa
000)y,00000000000000, PRMU, O
O0oO0oUoOoooooO 112.197 (2012): 65-72.
[12] T.F.Cootes, “Active Appearance Models”, Proc.
FEuropean Conference on Computer Vision, Vol.2,
pp.484-498, 1998.

K.L. Sum, WH. Lau, S.H. Leung, Alan WC, Liew,
and K. WTse, “A new optimization procedure
for extracting the point-based lip contour using
active shape model”, IEEE International Confer-

ence on Acoustics, Speech, and Signal Processing
2001 (ICASSP 2001), pp.1485-1488, 2001.

[13]

201543 H



