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* Noise-robust speech recognition using weighted spectral features

By Yoshitaka Nishimura, Takahiro Shinozaki, Koji Iwano, and Sadaoki Furui (Tokyo Institute of Technology)



O000000P:(ye|A) OO0 dOOOOOOOO
gboooooboobooo
gboooooboobobooooobooogoobaoon
gooooooboobobooooboboboooo
ooooooooooooooooboobbobobon
gdoooooboboobooooooooooooo
gobooboooboooooobooboooao

3.2 0OO0O0DOOO0O

gboboooOoooboooobooboobooooo
gboboobpobobooobobobobobooo
gboogoobooon

s=[s s sy | (2)
0000000000 wODOOODOOoOobOooog.
5;: 14+as; ,5 >0 (3)
1 ,8; <0
5
Zj:lsg

gboooooboobobooooobooogooboo
gboooo10b000,00000000000
00000 «O0000ooo0oob0bobb0a
Uo0<a<10000

gbooooobooboboboooobocooooboon
ocoooOoobDooooOobOoooooo NODO,
oooooooo

4 0000

000000000 0000000000 clean
O0000O0oOo0oOobooooO11goooboooooa
0000000000 2000 sO0O0O0O0OOOO
000 300 (2100000000 1,00000)000
oooo

000000 leave-one-out 0O OO0 OOOOO 10
OO0 clean 000000000 OOODOOO 100
O00o000000n

O000000O000Oo00o00ooooooooa
O000000000000O00000o0oobooaoa
0000000000000 0000o0ooooa
000000000 SNR5, 10,20dBO 30000
O00o00O0Oooooono

oo0oood MFCC12000AMFCC12000A
0000000 2000000000000000
00000 12000 ADOODOO 12000A00
OoOoobO 2000000000000 MFCCO
IDCTOOODOOOOOCMSOOOOOOOOoOO
O((@D05s000)000000

0000000000000 40000 37600
00000000000 O000 HTKOOOOOoOO
odoOoO00obOOo0ooobooooooooMEFCCOO
0000000000000 000000 HTK O
0000000000000 boo0o000 JulianO
0000000000000 o00oo0o0oooooa
0000000000 00000o00

5 Uogug

010 MFCCOOOOUOOOOOOOOO (SPEC)
OoO0oooOoOoooO 10000 SspECOOOOO 21
00000 3000000000004Cy cut”d Co
OCO00O000O0OO0DOOO0O0OO00DODOOdO “Lifter” O

0 1. 000000 MFCCOOOOOOO
SNR [ > [20dB [ 10dB | 5dB |
MFCC 99.31 | 91.55 | 48.91 | 27.25
SPEC(-) 40.49 | 31.47 | 22.38 | 19.01
SPEC(Lifter+ CMS) 93.12 | 66.87 | 35.63 | 26.48
SPEC(Co cut+CMS) 98.13 | 86.88 | 39.83 | 24.96
SPEC(Co cut+Lifter) 99.23 | 92.57 | 52.39 | 31.74
SPEC(Co _cut+Lifter+CMS) | 99.51 | 91.78 | 53.69 | 34.37

02.000000000000000
| [0000000000 [ 00000000

[SNR [ o [20dB[10dB [ 5dB | 20dB [ 10dB | 5dB |
MFCC___[ 98.92 [ 90.70 | 46.85 | 26.08 | 76.67 | 30.83 | 18.37
SPEC 98.51 | 90.62 | 49.35 | 32.28 | 82.43 | 41.97 | 26.67

Weighted
SPEC

97.99 | 91.82 | 55.29 | 35.59 | 85.78 | 41.25 | 28.79

ooooooOodoo«cMs’oooOoooooon
ooooboboooooboon
o2000000000000000D00O0DO0O0O
Uao=02000000000000000000
oooOoOooooooOoooMrCcCOOOOOOO
oooooo
gooooooooooboboboboboo
gbooooobooboboooobooboobonbo
gbooobooooooboooooao

6 004U

boooooooooobobobobobaoo
CO0O0O0DOMFCCOOOO cleanODO0O0O0DOOO
gbooobooobbooobooboobooboo
goooboooon

gboooooboboobooooobooooobaoon
goboboboooboooooobbooboobod
gbobooboobbooboooboobobd
booobobooooooooon

ogooao

[1] A. Hagen and A. Morris, “Comparison of HMM
experts with MLP experts in the full combina-
tion multi-band approach to robust ASR,” Proc.
ICSLP2000, vol.1, pp.345-348, 2000.

[2] A.Hagen, A. Morris, and H. Bourlard, “From multi-
band full combination to multi-stream full combina-
tion processing in robust ASR,” Proc. ISCA ITRW
ASR2000, pp.175-180, 2000.

[3] A. Hagen, H. Bourlard, and A. Morris, “Adap-
tive ML-weighting in multi-band recombination of
gaussian mixture ASR,” Proc. ICASSP2001, vol.1,
pp-257-260, 2001.

[4] A. Hagen, A. Morris, H. Bourlard, and H. Glotin,
“Multi-stream adaptive evidence combination for
noise robust ASR,” Speech Communication, vol.34,
nos.1-2, pp.25-40, 2001.

[5] J. Ming, and F.J. Smith, “Union: A new ap-

proach for combining sub-band observations for

noisy speech recognition,” Speech Communication,

vol.34, nos.1-2; pp.41-55, 2001.

OO0 0opooooOoOoOoOoOoOoOoOooOoooooo.

00 00000 0000000000000 LPCO
000000000000” 0000vol.J64-A, no.5,
pp.409-416, 1981.

ESRED



