JAIST Repository

https://dspace.jaist.ac.jp/

Title gobodoooooooboobobouooooo

Author(s) oo, 00

Citation

Issue Date 2000-03

Type Thesis or Dissertation

Text version aut hor

URL http://hdl.handle.net/ 101019/ 902
Rights

Description Supervisor: oo 04, ooooooo o0

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O o o o

Jooodoodoouoodboogoggod

oooo OO 00O Oof

gboboogoobobodd
gobboooobbbodo

oo oo

20000 10 140

Copyright (© 2000 by Mitsunori MIZUMACHI



1 00
L1 000000 .0 e
0 P
) 0/ I I I
1.2 000000 ..o o e

1.3 000000000000 .00 oo

2 Jboboboooobobbooobooboobod

21 OOOO oo e
22 0D0O0O00OO0OO0ODOO0O0O .. oo

221 000000000 SS. .o o vttt

222 2ch 0000 SS. .o oo e
23 O0O0ODOO .o s e
24 O00DOO .00 e
25 OODO .. e



4.1 0O0O0OO
42 0000
43 0O0OO0OO

I 0

44 00OD0DO0OOOO0ODOODOOOOODOOO ..o oo oo,

4.5 0O0O0OO
46 OO0

5.1 OOOUO
5.2 OOOUO

UOD0ODOO0 ..o s

53 ASRUDUOO0ODOO0OO0UoOooobooobooobooon —o oo

3.1 UOO0ODOOOO0OO0DOOO0O .. oo oo o

53.2 00O0O0OOO0OO LPC-SEDOOO ... 0. oo oo

533 UO0OOOOOO0O LPC-SEDUODOOODOO ... ... oL

54 0O0OOO

I

54.1 0O0OOOOOO LPC-SEDUODOOODOODO ... ... ...

542 0O0O0O0OOO NDSROOOOOOOO .. ...

i

42
43
43
46
51
53
d7

58
59
59
62
62
62
64
66
66
72
75



6.3.2 UO0OO0O0OO0O0OO ASD ... .. oo o o .. 82

6 I 1 83
6.5 OODO ..o e 88
T gbobooooobon 89
71 OODOO . e 90
72 0000000000000 .00 s 90
7.3 OO0 oo e 98
8 0O 99
8.1 ODOODOUL ..o e 100
82 DHDODODOU .o e 103
HEN 105
2 NS I I I 106
A2. 000000000000000 ASDOOOOOO ... 113
HEN 119
gooo 120
goobooooboood 128

il



U 10

HRN



1.1 000000

1.1.1 0JOodooood

gbbbboodbbbooooobbuoooobbbooobbboooobobbbo
goboboboogboboboooobobboooobbobbooobobbouoooobobooa
00000000000000000000000 (Automatic Speech Recognizer; ASR)
00000000000 00D0O000000000O0ODODOO0 100% 0000000 ASR
000000000000 000O0o00o0oOOo0ooooUooUoooooO uooo
000000000000 0000000000000000 [2][3]40

goobbogoobbboooobbooooboboboooobobbooooooboobooa
0000000000 0000000000O0O0O o000 o0oo0oooooood
00000000000 0O00ooOo0oO0o0ooOUOooOOO plDoooUooUbO
OODOOU0ASROOO0Oooooobooooooooboooooooobbooobooo
gbobbboodobobuooodbbooooobbbooobobboooobbod
0000000000 [fjooo000000oooooooooo

1.1.2 JO00O0O0obooooooon

gbooobbobboobboobboooooobbo 1vvroLbOoobDDbOoOooD
gobobboogobbbooooobbooooobobobobobbbbooboobbooa
gboboboboogggbobooooobbbboooobobbboouooooobobobod
gboboboboogobbbuogogbbbooooobbobooobbbbouoooobbog
gbobbobbobooooobbboooobobbboooobboboboobobog
gbbbdoodgobbbuooogbbbodoooobbbooobbbboooaobbod
0000000000000 0000000000000O0000D oooooooo
O @oCc00o00000o00o0ooo0o00oooo00ooooooooooooOd
0000 g000000000 (o000 0o0UooooooUoooooon



goobobbogobbbooooobbooooooboboobobobobbuoooobobooa
gbobobboogobboogoubobbooooobbboogbbobouoooobobbood
gbobbboogobbbuoooobbooobobbboooboboboooobbog
gbbbbouogbobbbuooodobbbuooobbobooonn

000000000000000000Boll0 DOOOD0OOOODOODOOO (Spectral
Subtraction; SS)[11] 000 0000000000000 O0O0ODOOOOODOOODOODOO
obodoboobooooboobooobobooobuooouobooboo ssobooobdag
OOopboooooooooboboobobuooboobonD ASROO0bOOoboobooboooo
gbbboboddbobbdouooodgbbooooobbbooobbbbouoooobboo
gooobogo

a. o goooooooooobooooogd

1979 00 BollOODO OO SSOOO0Ooboouoboooobooboooooobooo
gbouogobodgobodbbboobuooobuodgboboobbooobiboobababo
OO0b00ooboooobooboobooooboooooooooboosSsooBalOooooOon
gbbbododgbobbbuoooobbbodoooobbooobbbbbuoooobboo
goubobooboboboboboobobbooooboobooaonn

SsOO0oboO0OBollD SSOOOOLUOLOODDLDOLDOOODOOLObLDODOODLO
OOooooooooooooooooooooobo ssobooooobooooooooo
gbbbboooobbboooououobobboouoobobbobbobooogoabbod
0000000000000 00O0O (1200000000000 000b0OOOOOO0O
gobobboooobbbooooobboooobobobobobbboooooobooa
0000000000000 00000000OsSS000ooooooooooo 13|00
000000000000 00O000O0 4000000 Oo0oUD [B)ooooooooo
gbbobbuogobiobtbooodoooobbbbobooooobbooooobbboo
goobbboogoboobobobobooobbbo2bbbboooooooboboann



000000000 (6000000000000 DOO0O0ODOO0OO0DODOODODODOODO
gbooboobobbbuoogbbooogooobooooboboognn

ooossboobooobooooooooboooobobooboboboboobooDon
gbogbbbodoodoobbboooobbboobobbobbobobbboood
O00000000000000000 1710000000 SS [18]0Wavelet 0O O SS O
00000000 9000000000000 000000000ooooooooo
O00 (2000 SSOOO0OOOOOO [21000000O0oooOooO

b. 00D OOOODODOOODLDOOOO

gbobboooobbbuoooobobbbbuoooobbbbdooooboboboo
gbobobdbobooobbbuoooboobbboodg 2b00obbooobbbo
gobouoboooobbobogoobobboooooboboboooobobbooooobood
guogodgbbogodgbobbbugobbouooobboooobobooobbo
gboobboboobbboooogbobbbuoooooobbboguooobobbog
0000000000000 [22]00000000000
gbobboodobbbbbooobouoooobbboooobbboooobboo
gbobodboogboobodoobobbooooboobobooobbobbouoobobbooa
gboobboodgobboboguodgbobbooooobobboogbbobbooooobbood
g boobouuooo o
gbobbboodgobbbuooogbbbodooooboboogbbbbuoooobboo
gobobboooobboogooobbooooobbobooobbbbooooobobooa
OO00obooboob0ob0obooooo0bUbUFlanagan DO ODOOOOOOOODOO
0000400000 200000 2300000 30000 100000 2400000
god
gbogdgogbuabbobbodgbooboboobodobobbobobnbobbobo
(000O000D00ooOoOoO0O0)ooOO0O0O0O00DDOO0O0DOOODOOOO0DOOOOODOOO



000D0O000000000200000000000000000000000000
0000 200000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0 [25)[26)00 0000000000000 2728 00000000000000000
0000000000000000000000000000000000000000
0000000000000000 Grifiths-Jim 0000 [26) 00000000000
00000000000000000000000000000O0AMNOR OO [28) 00
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000 290000000000
0000000000 [3)0000000000000000000000000000
00000000000000000 [31]000000000000000000000
0000000000 [320000000000000000000000000000
0000000000000000000 2h0000000000000000000
000000 (3334 000000000000000000000000000000
0 [35][36) 0000000000000 O0000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000 [37]0

c. Uonoooooooon

00000000000000000ASROOOOOOOOOOO0O (2340000
00000000000000000 [1)38)00000000000000000000
000000000000 20000000 [39)000000000000000000



ssbgoooooboboboooboooobobobOobobDobDooboboboo
000000 380000000000 o0gooooooooooooooooooo
O (Hidden Markov Model; HMM)[39] D000 ASROOO0O0OO00OO0O0O0O HMM O
OO0 HMM OOOO0bOO0ooOoooobooobooobobobobobo eaMMbODd
D0D000D00 4041000000
goobobdobbobuoooobbuoooobooooooobobbuooooobooboa
O [42][43][44][45] (4600 00000000000000000000000000000
OOobobooooobboooobono 2ch000O0OO0ODOOO0ODOOOODOOOOO
gbbbboodgbououaboboodgbobbodoooobbboogbbbbouoooobaod
Obodoooboobobooobuooboob3chbobobobobbOoobooog
gbooogbboboooobbooooboboboboobb 2000b000OobLboDbo
gbobogl1obogoobooboboobboboobbooobobuooooboboboba
gboboboogbbobbooooobbooooboon

d. 00dodoboooooon

oottt ooonoobooooooon
doooobooooooooooobooooooooooooooboooooood
0o0oo0ooooooooooonooooooooooboooooooooooonoo
O0oodoooooodoonooooooboooooooooobooooooood
000000 4700000000000000000C00O00O0DODOO0OO0OO0O00O00OO
gdoooboooooooooobooooooooooooooonoonooood
000000000000 (Auditory Scene Analysis; ASA) 48] DO 00000 DOOODO
0000000000000 00000000OoOooooOoOOn [49)[50]0
0000000000000 0O00000O000OO00OooOoOoDO plooooo
0000000000000 000000000 (2000000000000 O0O0O0
00000000000 ECOO B3jooooooooooo



1.2 0OO0O0O0OOO

gbobbbooooobbbodgoobbbbooooobobobbbboodod 1100
gbbbdoodguobbbuooogbobbdooooobbooobbbobooobood
gbbbboooogbbbooooobbobboboooobbbooooobbboo
gobobbogoobbooooooobbobboooobobboooobbobboboboa
goboboogobbbooogoboooooboboogbbbouooobobood
gbobbbogoubbbuooogbobooooobobobobbbbuoooobbog
gbbbouooobbbooooobbobooboboooobbbooooobbobon
gooboogooboogo

O0000000000000000000 (39000000000 ooooooooo
gbobboodgoboobboobuooooooobooobooooboboboboobbo
gboboboboogobbbuooogbbbooooobbobooobbbbuoooobbog
OOo0o00ooobo0oo0obooooobobooboboboboonDg ASRODbDgooo
gboogogobobboooobbboooobboooobbbbuoooboon

gboboboboouobgbuboooobooogoboboooogbbogobabood
gboboboogobbobogobibbbdoooooboooobobbboooooboboog
gboobboodgoobbuogoobbobooobbobooobbobobooobbog
OO00oo00ooooooobobobbooboboOo ASROobOoboobobooboboooo
goobbdogoobobooooobobbboooooobboboooooboboboa
gbobobbodoobb suggboouoogboboooobsbboboooobbood
gbobob 20000000000000000000000

goboooggobobbbbbobbbbobbbbobbobbbbobobbooogaao
gbobboodgbbbbuoooubbbodoooobbbbooobbbooobobbdad
gobodgobbbooooboboboooooboboboooobbodooobobboon
gbobobboogodgbooogobobboooobobboouobobbobouogobood
gboboboboobbbuooogbbooooobbboogbbbouooobobog



gboobobobobobbodoooobobboooobobbobbooooooboboboobo
gobboboobbbuogbdbboooobobooobobobobobobbod
gbobobboooogbbobboooobbbbbbboooobbbbobobbbod
gbobbboodgobobuoooobbbooooobbboobbbbbuoooobbog
gbobobobodobobbbuooudbbooooobbbooobbbbuoooobbbod
gboboboooboboboooobobobooonoo
gbogobbodboboobuodgbogoudgbuogboobobboboobaoayd
gbobooobuoouodboobobuoobobbobobobooboboobbobo
OO0O0O0O0OU0ASROO0O0OOO0oOoobOOoobooooboobooboobobooobooo
gobogbogboooobuoobbboooobuooboboobobbobuobooba
OUOASROO0OOO0OO0OO0OOO0OObOOoOooobOobbbooobooboboobobobobog
goobogbooboooouobbbuoboobuboboboobobbobobbobd
gboubobodgbobbadboobuaobooboobboobaoobogobagobg
gboduboogububoobuobboobobobogbooouooobbooobaobobobb



1.3 0O0Oooooooobooon

gbobodb guuudbugooboboobbuooobbboobbooobbbo

gl11o0dan

0100 OO

goboboooobobbuoooobobboooboboboboooboobo

U200 ODO0000ooooooggoooogd

gbobobobooobbboboouooobbbooboobbbbodoooobobod
gboboboogboboogo

gbbboodbbbbuooobbuoooooboooobobbbooobbooo
gobboboboobuooboobobobb ssoboobbobbboobboobooo
O0oboboooobobobooooobo Griffiths-Jim OO0 O0OOoOoOOoOOoODOOO
gobobboogubboubobbbboooobobobobbbbouoooobbod
gbooobogo

0300 bDooogooooogood

gbubozgbotouuodgbboooobbobobobbobboobobbobod

gobobooobobobboooooboboobbobuoooban

gboooobboboogoobbbuoooobbbbodooobouooobobod

gboboboodgobbbuooogbbooooobbobooobbbbouoooobbog

gbobobobdbodgbbuogbooboooouabbboobobbobbooooobboo

gbobboodgobbbuodoobbodoooobbbooobbboboobbbod
googdoboogoobbbooobbbdoooobbuoooobbooboboba



goboboobobbboobbobobboooooboboobboobobobbooooobobooa
gboboboogobbobodoubobbooooobbobobobbbbooooobobobod
gooodgbobboooobobbiobooobuoboobouooooobbbboooobobn

gbobobobdgbbbbbbdoobobbobboodobbbooooobbon

0400 DOOODOOOOOOOOOO0O0O0

g3bbugdobbbuooouobouoooboobobbooobobbbooouonoa

gobobboogdoobbboooubbbooooobobooobobbboooobon
gbobboooobbbuooooboooooobbobooobbbbuooooobobo
gbobboodgobbbuogoobbooooobbbooobbobuoooobbog

gbbbboodbbbouooobooooobobboooobboboab

U500 DOdoddooogobdgoonbgogogo

googbobuodgbogobooobbobobbobobooooboonobooboooo

gboogbbouodgbooudgbogdboobbobbboooboobbogboooo
gboobboudgobbbuogogbbboooobbobooobbbouooobbog
gbouogdgbbbouoooobbboboobobbbuooodbbooooboobobood
goobboodgobboboguoguobbooooobbobbooonobobbouoobobbooa
gboboboogobboboboogbobbooooobbobboogbbobuooooboboog
godoobboobbbboodbibdddbooooooobooooooooogao

gboboboogbbboobdobbboogobobbooon

el DOOOOooooobodood

gbbbboodbbbbuooobbuoooobbbooobobbbooaobbod

goboboooobobooooooboobob

10



goboggob sgbobobobobbooobbuoogbobooobobooooobooboobo
gbobbouoooogbobooooobbbbooooboobbbbouooobobobod
gbobbbdooogoooobbbooobbbbuoooobbbobooobbboo
gubboduogobbboooobobboooobbbooobbboooobobo
gbbbdobbdoooobbbuoooobbbboooobbooooobbboboo

goboboogboobbogoobouooobobobuooobobooboobaon

O 700 ODO0OO0OO0OOOOOO0OO0O04d

gbbboodgbbbbuooobbuoooobbbooobobboboooobbod
goboooogo

gbbbboodgbbbbuoooobbuoooobobboobbobbobobdobbod
gobobbobooobobboooobobbbooooobbbbboooooboboboa

gboboboogbobboogoobboogoboboobon

O 800 OO

gbobobooobbbbuougbobogoobobbbuooobbbooogno

11



1.00

¥

2. 00uuuooouuououooooog Immmm

F

3.DDDDDDDDDDDDDDI

+

4. D I:l |:| |:| |:| I:l |:| |:| |:| I:l |:| D |:| I:l |:| D IIIIIIIIIIIIIIIII

\ <

s.u0goobouooooon
gubooggoon

6. |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| IIII QLLRTIRRNRRRTNRRTNN]]

HEN

L T T R T

7. D I:I |:| D D I:I |:| D D I:I |:| D IIIIIIIIIIIIIIII

4

8.0 0

0110000000

12




U 20

Jubootddbobbotddbubtggdun

13



21 0O0O0O0O

gbbbooobbbbuooobbuooooobbooobobbboooobbog
gbbouogdobobuoooobobboodobobbbobooobooooobobbood
gbbbboodbbdobouoobobbuooobodobbuooobbboooobobn
gbobobboodobobuooobbuoooooboboooobbbooooobobooa
gboboooobboboogoboboboooobbbbooobbooooobobobood
gboboboodgobbbooogbbooooobbbooobbbouoooobobog
gbobobobdobobbbuogobobobdoooobbouoooboobouoobobboo
goboboboobobboooobobbooooboboboobobobobbuoooobobooa
gobobbooboobbbogooobbooooobbobbooobobobbouooooboboa
gboboboboogubdgboooubobooooobbboogbbobbooooboboog
googobobobbbuoooobbbuoooobbobouooooboobboobboaog
gboboodgbbbbobuobogobbbuoooobboooobo
oboobod3schbooobooboooboboobooboboooooboboob
ssbopoboobooooboobooboboooobobobobobobobobobobon
O0SSO0000000000000000ooOO0 3chO0OO0OOOOO 3chO00O(DOO)
gboboboogbbbbuoooobbuoooonbo

22 0000 bDObOOooobooo

Bol OOOOO SS[11)]0 00000000000 DOOO0000O0O0O0O0OOooooO
gboboboboodogobogoobbbooooobbobboogbboboboooobbood
gbobbbouboooooobboooobbbbuooooboboaooobbbod
gbobobobdoobbbouobodgbbooboobbbooobbbbouoooobbod
goboboboooubbboooobobbooooobobobbooooobobbuoooobobooa
oooo ssbuogbooobouoboogg

14



2.2.1 ODOOOOOOOO SS

Oooboboooboooboooobooooobooooooodooooog M,0000
Nigs1 = Nip +puXipFir (2.1)

0000000000000000000000000000000000000000
[1200000F0000000000000:0000000000x 00000000
000000000X,00000000000000E,, 0000000000000
0000000 $SS0000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000 [12]0

00000 (21)00000000000000000000S8S0000000000
ATRODOOOO0O0O00 [54)000000000000 mht 000000 /a/ 00000
000000 sweep 0000000000000000000000000000000
sweep ] 0 000000000000000 200msec 00000000 1000 HzOO OO
00 1100Hz 00000000000000000 1000 Hz0O0O000O0O 2000 Hz 000
0000000000 200000000000000000000000000000
SSO000000000000000 21000000000000000000 (2.1)
000000 0000 [12)000 10770000

021000000000000 SSO000000000000 sweep00000
0000000000000000000000 sweep000000D000000000
0 $SO0000000000000000000000000000000000000
0000000000000000000000000000 (21)0000000000
0000000000 SS0000000000000000000000000000
00000000000000000000000000000

15



1000-1100Hz/200msec 1000-2000Hz/200msec
10 before NR after NR before NR after NR

82
NO=
I =
=, A
> 6:
o =
c =
(O] B
=RE === S —
S 4; — — m——
L:_L ; —— ——— ——
2: /
G = —
= F__._——_____——__- ﬁﬁ . e S
Oi L bl [FTTRTTRT RITRTRNR TARTRTARTRTINTATIN JITTRTEETI EYRTIRTATA NRTRITRTATTAURTITTAY
0 100 200 0 100 200 0 100 200 0 100 200
Time[msec] Time[msec] Time[msec] Time[msec]

0 21: 000000000 SSO0OO0OOO0U0O0O0OODO (CooooOoooooooooO
sweep UU U UODOOUOOODOUOOO0DDOODODDODOO0OODOO sweepJOOOOQgnQ
O000000000O0O0O0OD0O0oooOoooo)

16



( STAS: Short-Term Amplitude Spectrum)
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