3—Q—1

BEEFEZIRICET 2RHUBEL TOEH Wavelet Bt
OB BHAFHORRENZHLRICEASREICONT?

O%H@EE AMMA Wik RHET (LEX - BI)
EFH (A)IEE) BHHE SRBEZ (EEX-EBI)

1. RUsic
SORVEFEBRL AT LEKIT LI, TR
BOBMEMHIISOT, BERETE2ELHL03
BRI 5 0 THYS MBI BIEN B ETH D,
Avail'l & IETHABRIEORIHEERIZ LV, 1-16Ha D
THRAGEEENEETH LI VLI EEHLMIIL
Tme E5I7 Kanedera et al.P 3. BEBHFHARICE
WT 1-16Hz, BIC FI0H FEETHB LI L
S ML T,

Kanedera et all¥l i3, FHMBHHIIHL T, ¥
REDRL L 2 8B FFT REE XKD, 2.5, 50,
7.5Hz 38 O AR R BRI 3 2 R8BIl
FTIET, BBEFAMETAEHEL TS, B
Iz B 2 RBEO TR B & BT 28,
BOEFBER ML TEHEEE#ES, BOER
BBRBICHL T EEEEL <52 N £4:
ATVWBEXEZOSNS, COFEEEH -V LE
# (modulation FTY & AT,

Okada et al. " 2. HEOEFHRLBEF R &
T A8, EXREF7 - VIBEBETIT>TWA
BEYERMICIT ) BT, BB TR
SRRREE K <. RO BB TR BEREN
FOELIFEES D Wavelet BEEEFIAL, 2R
EHhMETHILERRL TS, COTHREER
Wavelet Z# (modulation wavelet transform) & I
AT,

AFRR T, B BESHEEN S O 8k EEE
OBEFICOVTHRAS,

2. BEABICLIHEEERERER
ERBEREEO 3H 1T 5B, 2005 /iR
KiiGZ52HBIO0THAET L M HES
FREBERET >, HBREHAR 10EY TH 5,
Fik& LTk, PLP REORMEEFZHL T
Wavelet ZHE L 72, Wavelet B2 TR
EITOBORBERHEEAD I ENTE D,
#T58, RETLIHHEORREFAREREZ(LE
¥, BERISALSHBELTAL . HHEITHI.
R BOTHESBRENMRY - I JH T
(1D, IGIIHBOHIE, FROFEBOFL
THREAFRETLE L L EORBEAOHBIID
WTHEL., HOLER Wavelet ZHO Mother
Wavelet 43 Okada & M IZ X2 HBRTHED S WEHR

® 1. ZBRRHE
AT Bellcore digit(0-9, zero, oh. ves.
no @ 13 f 200 AEFD
2600 @)
ARS8 kHz
Y7 b 10 ms
ZL— A 25 ms
Ed] 150 AFEH
(BE7s A THETSA)
TG 50 A#E &
(B 25 A ik 25 A)

60

40

20

Relative Amplitude [dB]

t
el
(=]

15 20

o 5 10
Modulation Frequency [Hz]

1. W Wavelet ERICE O TN 3§

FaH5 R Meyer HT, FHEEIZ 9 XD PLP ¥
EIWHIIAT . F2T RORBETH 5,

AHE - YT HMM ToolKit(HTKP) £FIHL .
HEmI RBH 6, HEaW 2D HMM A0, %
W - FET — 2 Jack-knife TR T4 HBREL I,

¥, NOISEX-Y2 databasel’i #F[HL . %
DHD babble, buccaneerl, buccaneer2, destroy-
erengine, destroyerops, [16, factoryl. factory2, h-
feannel, leopard, ml09, machinegun. pink. volvo.
white O 15 FEHOMETEFIAL 2. #HFE. SNRA
WAB KA 5 LI NEELTREADE TS,

3. RARMETOER

* Modulation wavelel transforin as a feature for automatic speech recognition :

the modulation domain

the effect of division in

By Kenji Asai, Kenji Okada, Takayuki Arai {Sophia University), Noboru Kanedera (Ishikawa National College of
Technology). Yasunori Momomura, Yuji Murahara (Sophia University)

BAEEEREEGRE

—155—

20024 9H1



® 2. BRERHRBCEREORF
(RS D X )

REEFARE™ Ha) | clean  babble
6.7 4.7 20.2
7.2 4.3 19.8
77 L7 19,14
3.3 13 18.3
0.1 3.9 17.5
10.0 3.7 17.1
11.1 3.7 17.3
12.4 3.6 17.9
{__ T T Tt q

WERCR 303 £ Rater ™,

3 o
MR N Erosquan it

M 2, MWMERERNEZBREOMNRFR (HERE (%))

3.1 EBNERRARRCRRAE
IWHMOMHEIT IS, BREERABERELEA T
L EORBERIIGADHBEIIDVWTRELL, #
HEFREREEREOMFRER AT, BT
ZRAEFHBENE I0Hz & L8, BROER
(17.1%) 2L TH Y (M 2), AL BRBEFRE
B 10Hz @& &, clean TH Word Error Rate
TR BB OERSEM I N,

3.2 BESSWEBAE

T2 3HHD S B, PROFHRO POLET B
BEELEE, BRECHEAZPEIDOVTHREL
oo TOME B3 1HOERELHEL T, BEEH
R 10Hz 2 THMIT 37010, BHoEgohl
FHREAERE 7.50Hz, BOEHO D L EBR BN
235Hz (ZEBL 7, HREXRIIRT, PROEFE
OTOEFR RN 1.25H2 & 4.19Hz DRICBED
RBETH D 16.9% 58511,

ETAT. MDD P OEFBBER 2.36Hz &
7.50Hz OHEFEHERDI-E A, 1.21Hz & -
e, ZOEERSOEBELINL P LEHBEY
SR BLT0AZ e, THRHERE NN
ZENET L L0, JVRVERENELNS
ZEMRMT,

4. F&o

A Wavelet BHUZ BT 5 T BN 2 R{E T
B LK TERENE TR 12, Higsirgl

HBABREYRRERE

—156—

% 3. PABROPLEMEES L EREOMFK
(RO (7))

HROREE [Hy| | clean  Dabble
4.08 1.0 17.4
4.10 3.8 17.6
1.12 3.8 17.5
114 4.0 17.2
4.16 4.0 17.0
4.19 1.1 16.9
4.23 3.8 17.4
4.25 4.0 16.9
4.30 4.0 17.3
4.31 4.0 17.1
4.33 3.4 17.0
4.36 3.5 17.1
4.38 3.9 17.0

THME BREAERE 10H 2T 52 ENEMTH
BEMREIN, SHCEFABKK 1-10H: & 34
BN BMERETEI LI LD, JUBLERK
BEELIENTE,

2E XM

{1] T. Arai, M. Pavcl, H. Hermansky, C. Avcudano,
“Syllable intelligibility for temporally filtered LPC
cepstral trajectories,” J. Acoust. Soc. Am., Vol.
105, No.5, pp. 2738 - 2791, 1999.

N. Kancdera, ‘U Arai, H. Hermansky and M.
Pavel, *On the importance of various moclulation
frequencics for speech recognition,” Proce. of Eu-
rospeech, pp. 1073-1082, 1997.

3] N.Kancdera, T. Arai, H. Hermansky and M. Pavel,

“On the relative importance of various compouents

of the modulation spectrum for automatic speech

recognition,” Speech Cominunication 28, pp. 43 -

55, 1999.

K. Okada, I Arai, N. Kancdera, Y. Momo-

mura and Y. Murahara, “Using the mudulation

wavclet transform for feature extraction in auto-
matic speech recognition,” Proc.of ICSLP |, Vol.l,

pp- 337-340, 2000.

S. Young, D. Kershaw, J. Odell, D. Ollason, V.

Valtchev, P. Woodland . “The HTK Book,” Ver.

2.2, Entropic, 1994,

[6] A. Varga and H. J. M. Steencken, “Assessment for
automatic speech recognition: I NOISEX-92: A
databasc and an experiment to study the cffect of
additive noise on speech recognition systems,”
Speech Communication, Vol. 12, No. 3, pp. 247 -
251, 1993.

[7] N. Kancdera. H. Hermansky and T. Arai, “On
propertics of modulation spectrum for robust an-
tomatic spceech recognition,” Proc. IEEE [CASSP,
pp. 11-613 - 11-616, 1998.

[2

(4

=

2002991



	1. はじめに
	2. 帯域分割による単語音声認識実験
	3. 認識実験とその結果
	4. まとめ
	参考文献

