JAIST Repository

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

Title

iUy UUg o

goooooo
Author(s) ooo, 00
Citation
Issue Date 2012-03
Type Thesis or Dissertation

Text version

aut hor

.net/ 101009/ 10425

URL http:/7/7 hdl handl
Rights
Description Supervisor: oo 0O4d, ooooooo oo

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O o0 o o

Jooodootdboogood
Jooodoodoodboognod

gboobouooboobon
gbooobgoboobon

oo g

20120 300



O o0 o o

Jooodootdboogood
Jooodoodoodboognod

oooo OO ogdgd

oooooo OO0 00 00
oooo OO0 oo oggod
oooo O 0000

gobboooogbbodo
gobbbooogbobood

ro1ooo03b g oo

gbood: 20120 20

Copyright (© 2012 by Izumnida Tsuyoshi



oo

Oobooboobooboboooooobobooooboobobobooboobobooo«d
obooboooobobooobobooobobooo’obobooobobDoobooboo
gboboggobobuogbobuoobbuobboobobboobobbooboboon
gogbobgobbooobobobbobuoobbuoobboobooboobooboon
gubbogbbugbodgbogobbobbobooboobooboobbobboob
googbboobodbboobobooboobbooboobboobooboonn
ooboobooooooboobooooooboboooooobobboooooboo“Dgo
ooobooboobooboooboboorobobooboboooboboooboboooboo
gbbobboggbbuoobbboobbuooobboubboooooobboon
gboogobuogubogbuogobuogbbuooboooboobuogbbooboon
gbogobuogugubogbboobboobbooboooboobooboon
gboooboogoooo

gboudgbbogboobbuoobobbooobuoobbooboobboobood
0000000000000 00000000o0oooooOoO (booo)oooooo
000000000000 (0000)00ooooooooooooooooooooo
googbboobuoogbboobugboboobuodboobboobooboon
gbobodbuoobobuoobboobuoooobuoobbooboobbuooboon
gboogobudgbbodbboougboouobboobooobuoobbooboon
gbodgbboobuodgboobboobuoobbooboobbbooboobobon
gboogobodbobobogboobbobuoobbobobodobooobuooboon
gbbogbgdgbboogbobbodooboobooobobooobbooobooo
goooboobbbbbbobobobbbootboodduodooooooooooooon
gbbuggbboobbdobbboobboobooobboobbouobbaon
gbodbboogobboobbodbobogbuoboboooboooboboooon
gbbbbooodgobbbuoooobbbbooooobbbooogbbbbooooon
gbooboooooboood

gbhoggudgbbubooobobbuooboobboobbobooobobood
OOooboOoboooMDSOOODOOOODOODODOOOOobDOoboDOoooboooooosSD
gooobbbbbbbbbbbbbbobouooduudooooooooooooon
goboboobbuodgoooobbbbbodooooobobbobbooooooon
oobooooboobooooobooboobooobobooobooboboosbooogo
gboogbboobuodboogboboobogbbooboogbboobooboon
ooodmpuobobobobbooboboboboobooooboobobobbg
ooooboodboboooboobuodbuoorpbOo0ObooboobbobDbOooDbo
obooboobobooboobooboobboobooboobbobbgrbO



goobobbooogobobooooboobobooodobbboooobobobboooon
gboboboooobbbuoooobbbuoooobobobuoooobo

gbooggobogbogobobobuoobboboobogobbooboobobon
oboooboobooooboobbddrpbOo0bboobbooboobobooon
gboogobuodgbboobboooboououboobooobuoobbooboon
obooboboobooobuoobborpbbOO0bo0obboobbooboonn
goodgboobbooboooobuoooboobbooboobooboobobon
gbobbooodgbobbbodoooobbboooobobbbuoooobbbooooon
gbobbobuoggobobooobbbooobbbuooobbbuoodgobobuooon
gbogobuodgbbodboobbuoobbodbooobuoobuoobobbooon
googobuodboogobuogbboobuoobboobobodgbobuooboon
ooboooboooooboooob+“cobobooobobooboooooboogooon” “bogo
ooobobobooobobobooobobb’bobooboboboooboboonoog
gooo



010
1.1
1.2
1.3
1.4

020
2.1
2.2
2.3
2.4
2.5

030
3.1
3.2
3.3

3.4

3.5

040
4.1
4.2

4.3

g

I
OO0 ..
I
I

gogooboobooodan

OOO0O .o e
I I
I
STRAIGHT . . . . . . o
OO0 o e

ggbbobuogdgbbbod

OOOD0O . e
I
I 0 PR
331 0000000 ...
332 UO0O0DO0DODOOOO0DDOOO0 ..o oo
I 0
341 SDOODOODOODO .. e
342 00000DO0DOODDO ..o 0000 oo
OO0 e

gogbboboooobobod

OODOD0O ..
FOOOODOOO o e e e s s
421 0000000 ... s
422 O0O0O0O0 .0 e
I 0
431 O0O0000O0 ..o s
432 00000 .. e

11
11
11
11
12
12
16
16
18
18



44 000000000000 .0 0o s 23

441 0000000 ..o e 23

442 00000 .00 e e 24

45 0000000000 .. o 27
451 0000000 ..o e 27

452 00000 ..o e 27

4.6 OO0 .o e 27
s boodob 28
5.1 ODODOO .« oo 28

o 02/ I I I 1 28
0.2.1 DODODO . oo 28

.22 OOOODO . 34

023 DOODOO ..o oo 34

5.3 UUODOOODOO .o 34
54 UU0ODUOO0ODLOODODLDODDOODOODOODOIIm oo oo, 35
0.4.1 OO0 ..o o 35

542 OOOODO .o e 35

043 ODOOO ..o 35

0.5 ODODOOOOO ..o e 37
5.6 OO .o 39
el 0OO0OOO 40
o770 00O 42
7 S I P 42
72 O0O00O0O0 .0 e 42
HEN 45
gooo 46



1.1
1.2

3.1
3.2
3.3

4.1

4.2
4.3

5.1
5.2
5.3
5.4
5.9
5.6
5.7
5.8
5.9

I )
I 7
I 0 13
MDSOOOOOOOOODO ..o 14
I 0 17
000000000150 00000000000 (-1.2)0 FRODDODO

I I 1 20
I 3 A 1 22
gobbboogboboboooobobbooooboog o0 26
I 0 30
Uob 200000 . .00 e 31
gob 300000 ... 0 32
OO0 400000 .00 e 33
U000 TI000 . e 34
I 35
I 36
OO0 OO0 e e 37
gbolb400000000000DOODOODOODOO ... 38



3.1
3.2
3.3
3.4
3.5

4.1
4.2
4.3
4.4

O0D000000 ... .. e e s 12
Stress OO0 . . . L 14
6000000000000000 ... ... . . . . ... 15
OO00000 . ... e e s 16
OO0O000000 .. .. s s s 18
0000000 Fo OO0 .. 21
O000000000000 . ... 00 s 23
O000ooooooooooooogng ..o e e e 25
O000000000000 . ... 00 s 27



10 Ui

1.1 O0O0Ooond

Ooboooobooboboooooobobooooboobobobooboobooooo
ooobooooboboobobooobobooo’oboboobobooboboo
gogooobbbobobbbobobbbobbbbboouououuuoooooooon
goobboggbbogoboobobuobugbbuoobboobboboooooboon
gbuobobuoobobobuoobobuoobbuoobbbooobboooboobboooon
gobobgobogboogbboobugbobobobuodboobbooboobobon
2300000000000 0o0oooooOoOoODODOODOOOO
oo“Ccodbbooboobbooboobborbooboboobbooboboobo
gbbogbbogbuoodgbbuooobboobbooobbooboboobobon
gbogobuogbbodgboboobuogbboobboobuoooobooboboon
gbboodbboobbuoobooobuobbuooboboobobooobobooboo
goboboogobobooooooon

1.2 0000

Doooooobobobobobobooobbooobobobobobobobobo
00000000o0o0o0o0ooooo0ooUooooo0Uooo(ooo)oooooo
000000000000 (0000)000o0ooooooooooooooooooo
gboogobuogbboobobogobuoobbbooooobuoobbooboon
gooboooooboobod

gboodgboboobogbbooboobbbuoobbobobuoobbooboonn
0000000000000 0000000O0000000O0O0O0O0OO 4obooooo
ooobobobodrpuUobobobobooooboboboboboobonbog
googobodbobooobuogbboobobbooobbodbooobooboboon
gbogbobuodobobuooboboobuoobboobuoobbogboooboobn
00 [b|0000000000 FRO0OD0O0O0300000000000000O0O000O0O
0000000 [4|000000o0oooooooooo (e 7,8000o0oooooon
gbbogooobogobooboobbobuoobbbboooobboobbooboon
O0000000000Kitamura9) 0 0000000000000 O0OO0OOOOOOO



0000000000000 000000000000000Amino0 (1000000
gbboogdgbooobouobbuodgbbuoobbuoobboobbuoobboobbo
gboboboooooboooobboooon

000000000000000000000000000000000 Akagi O [11]
OoO300000b00b FpbOOOobooboboooboboboboobobooobon
FrbOOODDODDODDODODOOOOOOOO0Oooooooooooooooo 121000000
O000AkegiOD0O0O0OD0OO0OD0OO0OOOOOYangO [13]000000O0O0ODOODODODOOO
gbbobooogbbbuoooobbbuoooon

gbobobuooggbobuooooobbbuoooboboooooobbooooon
gbuodgbboobuodgboboobuoboobbooboobbooboobobon
00000000 [14]150000000000000000000O0O0OOODOOOO
00000 (160000000000 000000000000000DO000OooOoO0
000 [170000000000000000000O00C00O000DOoOoOoOoOooOoOO
gbbbuogbobbbooobbbuoooobbbuooobbbuooooboo

goodboogbobogbuodgbooobuodboobboobooboobbon
gbogbobodbbobuoobboobuoobboobuoobbodgboouoboon
gboobogoobobooad

1.3 000000

Doboobooboogbobobobobobobobobobobobuobobobd
gbobbodboobobuoobboobuobooboobbogboobobooboon
gboobdbobobobobbooooboboboboboobobobobobo
gboogbboobuodgboobbooboobboobooobbooboobobon
ooobodgbobboboboboboobooooboobobobobobobobo
gboboboogoobbbuoooobbboooooobooo

0000000000000 00000000O0O0O00000OooOOoOoDOO 18,19
0000000000000 [8|0000000000000000O00000000O0
0000000000000 000O00000O0000OO0O0DO0O0oOOO 9oooo
gboogbobodgbooobuoobboobuoobbooboobobooobuoobn
googbboobodbboobobooboobobooboobbooboobbon
gbooobbobooooobbobobuooooobobboooonobobboooonbn
gooboooobobbooobboboooobbboooobboboo

goboboobooooobbobbbbbboobooouuouuoooooooooooon
0000000000000 0000000000 [20,21,22000000000000
gboogobubodbboooboobobuoobbogbboobobuoobbboon
gboogogbbodgbobooobuoobboobooobooobooooboon
gboobuodgbbodbooboboboobobuoobboobooobooobbooon



gboogbooobuogbobuoobobuoobbuobuoouoooboooobooboon
gbbobooogbbbuoooobboboooobboouoood
googobbogobuoobbooboobobboobboobooboboobobon
gbboogboobodbboouuoooboooboboooboooboooboon
00000 (18,1900 0000000000000 0000OODLOOO00DOOoOoOOO
gbogobuodgbbodbobooooobobboobooobuooboobbooboon
googobodbooobuoobbooobboobooboboobooobooon
gbdgobuogbbodobboooobbuoobboobooobuoobbooboon
gbooboogooood
gboubodbooobuoobbodbobuoobbodobooobuoobobood
gobbobbooggoobobogbbbbuooooobbobbouooooboobood
gbogbobodboobbobuodboobbuoobbooobooobooboon
gboogobobbodgbbooobobuogoobooobooobuoobbooboon
gbogobuodgbbogbobbooboouobboobobuoobbooboon
gbbobuoogobbbuoooobbbooooobuoooobbiigono



_Speaker identification >

-l

earing impression>

o

Qoustic feature;)

Ul 0000404



1.4 0O000O0O0O0O

Dooovroobooogon
O1o0o00bboboboboboooboboboboboboooobobobobog
gobooo
O20000000000000000000DO0O0OODODOOOOOOODODOODOO
gbooooog
O30boboboboboobobbooobooooobobooboboboobbg
gboboboogoboboooobbooodan
4000000000000 0O0DODODOOOOOOO0OODOOO0ODOODOOODbOO
gboboboooooboboooobbooogn
Os0b000g340b000ooobobbobobobooboboobobooboobg
gooo
ODe0bobbOobDOO0bOO0bOobOObO0bOobOobOob0obOobOobOobOoboOobOg
gboboboooobboooobobon
Ovoobooboobooboobobbobboobooboon



1. ¥

N
iii}

p={{{[}

Y
2. ZEMEEETIVOME

@r identm
first layer
3. H—lELE B /\
BIGR D 3BT :
Y < Hearing impression \>

(second layer)

- : N
BEER D 73 bt
/15N

5. T /LORGIE ;
Acoustic features
(third layer)

6. EREER

Y
7. HEEE

012000000



20 Oootutdboootdd

2.1 0O0OO0OO

gbouodgbobogbuodgbboobobboobuoobboobuoooboboobbod
gbodbougobuogobuooobugbobuoobbuooogoooboooobooon
gbogugbbodbooobobuoooobboobooobuoobbooboon
gboboboogobbbuoogooboboooon

22 OJ00O0O0OO0OOOOOOOOOO

Huang O [20,21]0 0000000000000 0OOOOOOOOOOO [22)0 ‘00
000”’000000000000000000000O0O0O0O00OO

O000000000000000000o0oooooooDoooooooooon
dododoodooouooudoooouooooooouoouoouooooo
0000000000000 0o00o0ooDooooooooooooDoooooan
dodododouooudooouoouoooouoouoooouoooooooo
O00000D0000D00O0 “Neutral,” “Joy,” “Sadness,” “Cold-Anger,” “Hot-Anger” O 5 00
Joboddoodoooooooooooo1vooboboooooooooo1yoooo
000000000000 bOoo0oooooooooooooooooooooan
OoodooodoorrRUO0OO0O0O0b00d00DO0o0oDoooo0obOooooooon
Akagi[23,24|0 0000000000000 0O0OOOOOOOOOOODOOOOODOO
gdoduououououoouoon

Oddodoooodododobonodooooboodoooooooooooooon
oo oudooouooouooouooooooouooo
OO0 “cgooo,yoo00o0 ‘00”0 “og,o0000 FpbO0000o0oooooooa
000000 0od0oOooooo,003kHzOO0OOO0OO0OOODDODOOOOODOOOOOO
ooooooooouoooooon

oo oooooououoooooouo
goodoodooouooooooooouobouooooooooooooooobooon
ool oouoooooouooooooooouoouooooo
gododdodooooudodoooooooooooooooouoooooooon
oo oouoouooobouooouooooo



gboogobuodoobuooooboobbooboobboobooobuoobobon
gbobbooogbbobuooobbbuoooobobbouoooobbooooooboobo

23 0OO00OOO0

googbobboogbbbuogbbbuogbbbuobbobobogbbouoboo
gbogbobodboobbodobdoboobbuoobboobobooobooboon
gbobodgbbuogboobbobbuooboobbobbooooobboboooon
OoooOooboooboboOooboooooooooMbSOoooooooooooooo
OOoooboooobooosSboooobooboOoboobobboooOoobooboooobogo
gbbbuoooobbbuooobbbooodabbboood

OOoboobooboooboobooboobooboooooospoooboobooooDo
gbbboodgbobbboooobbooodn

gboobbouoogbobobbooooboobbbobuooooobobooooonon
ooobdgbobobobobobobuoobooboboboboboobobbobo
gboboboooobobooooonboon

2.4 STRAIGHT

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
STRAIGHTI[30, 31]0 00000

STRAIGHT O O STRAIGHT-cored SPIKESO TEMPO20 300000000000
00O0O000STRAIGHT-core 0000 0000000000000000000000O
0000000000000000000000000000000000000000
0000000000000000000000000000000000000SPIKE
0000000000000000000000000000VOCORDERDOO buzzy
0000000000000000000000000000000000000000
D00000000000000000000000000000000000TEMPO2
0020000000000000000000000000000000000000
00000000000000000C/NOOOOOOOOOOOOO00000000
0000000000000000000STRAIGHTOOODOO 40-006b 000000



25 000

g2000000b00bbogbbogbbooboboooboogbboboon
gbogbobuabodboobobuoboobbuoobbodooboobbodoboon
OO00bo0o0OoOOo00ooO0oobooO0ooboO00bO00bDO0ODoOogOSTRAISHTOO
O0O0O0O0O0STRAIGHTOOOODOOODOODOOUOOOODOoOoOOoOoooODoOoobLoOO

10



30 Uboutdbobotbttdood

3.1 0OOOO

gbogogobuoobooobooobuoboooboboooboooooboon
gooooobbboobobbobbbbooboooooddoooooooooooon
oMDSOOOOOOOOOoOOoooooooooboooooboooooboooobogo
gboboggbogobuogbobbogbbogbooobobbbbobooboon
gooobbobbbbbbbbbbbootbodduouooooooooooooon
OOoSbOoOOoOOoOooOobobooobooogo

3.2 OOOO

OOO0000000ooboobObOoO0ooobDboO0000o0o0o0ooooooooODbOOATR
0000005030 00000000 29 0CO0000000000 1370000 140
0108, 112, 119, 302, 403, 419, 506, 516, 517, 518, 603, 616, 702, 7060 D OO 0O O 00O O
ooboooobooobD “cooboobobooboooobo’obooooobobooboobobog
goobogbobobobobobbobobobobooobobobobobobobo
gboogoobbodgbbooobobuoobboobooobooboboobbooon
obooboobobobobbobboobobbooboobbobbobbobobob
gbogbobodboobbodobbooooboobbooboooboobobobon
gooboooobbbooooboboboooobbobuoooobbobooo

3.3 Uouooooooon

OOoooooooooooooMDbDSODOOOoooooooooooboobobooo
gboogodbooobuoobboobuoobboobooboobooobuooboon
gobooo

11



g3l:0000doon

Headphones STAX SR-404

Amplifier STAX SRM-1 MK-2
Audiointerface | YAMAHA DP-U50
Monitor [.O DATA LCD-A152GS
PC IBM ThinkPad X61

3.3.1 0OO0Ooooon

gbooboboogobobbbouoooobbbooooobbb ooobobbooooo
goobooooobobooooboon

goo

goooboooobbob 40bb0booaoboo

gobooo

googobogbbodboo2028000000 iooboooobbodboon
gbogbboobbuodobbuoobbuooboobobobbuoobooobboobood
goobobooogon

gooo

goboguogoboooooboobobuoob200bboooooboosugoodd
oboboliboboobobboobstgboobob40booboosoobobonog
goobogbobodbbooboobuoobbooboooboooobbooboon
O20000000000000039220=14x 14 x2000000000000000
gbobobboogoobobboooobobobooooobobbuoooobobobooooon
gbbugobbuodgbbobbboobboob sigbbooobboobbood
gooboogoooboo31goon

3.3.2 OUOOUOO0bOOoobobooobOon

OO0b0o0oobooooboboooooobo0obobooo0obboO0DUbUKruskal O
000 SPSS 14.0J for windowsOD OO OO MDSODOODOODOOODOOStress 00000
OO0bo0o0b0o0ooboooboobooboobobo0obbooboonDoDD 3.20 Stress O

12



B similar_gui o B =S

File

start 1 /098

ET ety HEHUTLEL PRLTLS

L% ‘ F— A

g31:000000boooad

00000000 [32[0MDSO0O0OC60O0OC00OO0OOOOOO %O O0000O0O 3.200
gbobbooboobodedoboobobbobboboobod
ceuogbobooogbobobooog3.30u4go

13



Stress [%]

O 3.2: StressOd 0O

’ Stress ‘

Stress 0 0O 0O O

20%

0000000 (poor)

10%

0000000000 (fair)

5%

00000000 (good)

0.5%

000000000 (excellent)

0%

000000000 (perfect)

~
o

[e3)
o
T

o
o

N
o

w
o

N
o

—_—
o

Number of dimensions

0 32 MDSOOO0OOODOOO

14



33 6000000000000000

100 (200 |300 (400 (500 (600

108 | 1.29 | -0.80 | 1.07 | -1.07 | -0.27 | -0.90

112 | 0.56 1.66 0.53 | -0.50 | 0.47 0.19

119 | -2.02 | -0.75 | 0.04 0.01 1.67 | -0.31

302 | 0.21 1.57 | -0.01 | -1.23 | -0.41 0.31

403 | 0.75 0.10 | -2.06 | -0.36 | -1.07 | -0.29

419 | 0.26 1.69 0.07 0 -0.39 | -0.17

506 | -1.45 | -0.05 | -047 | -0.71 | 0.27 1.83

516 | 0.86 0.82 0.74 2.08 | -0.80 | 0.19

o517 | 148 | -1.03 1.28 | -0.93 | 0.87 | -0.45

518 | 1.27 | -2.20 | -0.34 | 0.10 | -1.00 | 0.94

603 0 -0.20 | -2.30 | 0.35 0.81 | -1.01

616 | 0.83 0 0.07 1.59 1.38 0.62

702 | -1.98 | -047 | 0.95 0.34 | -0.81 | 0.29

706 | -2.06 | -0.33 | 0.42 035 | -0.73 | -1.24

15




34 UO0O0UOooooond

gboodbogbboobuogbogbobogoboobbobobodgboobbod
OooosbooOoooOoOoDoOoooooooog

3.4.1 SDOOOOOOOO
0D0o00DoO

0000000 27,28, 1900 0000000000000 O00O0OOOOOOODOO
goobobobobobobooooooboboboboboboobobooboo
gooboooboobsobbbobbbbbdddonoooooobbobbooooon
ooobboboboboobobobobobobboboboboooboobobo
gboboboboooooboboooobbbbooooobobbuooogbbobbooooon
obobodobooboobobooboobobbooboobobo-0bobboobo
oboobodoboooboobo 340000

034 0000df

gbo - 00

gooobo - 0Ood
goooodg - gogoboob
gooobo - oogdn

go - 000

oo - 00
goobooo - oogdo

goooo - od
goboood - ogoboo
goooo - ooogdo
goboododg - goboo
gobooooooo - Oobobodo
gogbooboodg - goboo
gobooooooo - Oobobodo
gobooo - oogdo

goo

gooooooobbb 40bbbugaobo

16



B sd_qui o |[®@]|[=]
File

start 1/ 4

“NENFLTNVEWE-LTVSE &5l L TS LY

IENFLUTOEBN IENFLE
— —
s eesTenn | | b

hiE0 ‘ PP

=y ‘ R

g 33 0bugaoboboodad

ooooo

googobogbbodboo2028000000 1ogbogoobbodbood
gbodgbboobbuodgbbuoobbuooboobobobbuoobbobbboboon
gobobooooon

oooo

Dooboboboobobgos40bobobooobooroboo-sbsoboooo-2020
gbob-101uoboogbbuggbbuubbuooobuooobbooobbaod
gboogboogbo3bogbboboboggbugnbedod =14 x 16 x 30000000
gboodgbboobuodgboobobuobobobbooboobbooboobobon
gooobobooobobbbbbbbbootbododddodooooooooooooon
gbbuogobdogobolbooobbooobbuooobboobooobbooo
gbhgbogbobuoobbuoobbodobboboobbuoobbuoouoobboobon
gbboogbogoboobogboooboobuobuooboooboobbooobon
gbobogb3ilibbugobogdbogbbuoobboobbooob 330boon

17



U35 0000doon

googo oooo
ggboood 0.89
g 0.86
gobooog 0.85
goooo 0.82
goooo 0.78
goooo 0.78
oo 0.78
goooo 0.78
gobooog 0.77
goooo 0.77
gogooo 0.76
EEN 0.72
g 0.66
goooo 0.63
oo 0.60

3.4.2 0000O0O0O0OO0OOOOO

OOoo0oOobOoobooo shboboooOooboOoboOobooooboboobooooo
gbgbogobbooobbooobbboobboobboobbooob 3800
googgbobbobbbodgooouobbbbdooooobboooodd:r=0.890d0
00000000000 r=08J000000r=08M000000 (r=0.82)00
gboobbouodgooooobbobobobbodooooooobbobbboddooog
gbobbodbouoobbuodoboboobuoobboobuooogboobobooboon
gbooboooobbooboooobbbood

3.5 OO0

Doobooboboooboobobobobooboobobobooobobobg
gbogobuogoobboooboobobuoobboobobooboobbooboon
gobobooouoooobboooobbboooobbboooobbboo

18



40 OooOodoodototdood

4.1 0O0OOO

gbboooobbmobboooobbbooobbbooobbbooooan
o000 33200ShO00b0b00o0o0ooboooooDOobOoboboboboobooogoo
DoooodrrRbObO0Ob00O0O0OOO0bO0bO0bO0b0obbobobobobOobong
O00O0000b0o0bO0b0o0ooO0obo0b0obo0obOOobObOOOSTRAIGHTODOODO
oobogbooobobbrFRObO0OO0OOODO0ODbO0ODOODOOODDbO0ODO
000000000 WaveSwrfer(33] D0 0000000000000 0OOOOOO

4.2 FUOOOOOOO

4.2.1 0O0O0OO0OOOO

gobobooboobboomoboobobbbdoooooooobbbobobobboouoooon
oboooooboooboobobb Rpobooboboobooboboboboooobo
obobooboobooobooboobooboboobobobooboobobo4.100
ODO0O0b0FfFRO0O00O0O0O0OO0O0ODOO0ODbODOO0ObOObDO0ObObDO0ObOobDOODbDOD
F, 000 [20,21]000000000000000O00O0O0O0OOOOOOOOOOO0
gobbodboooboobboobuoobboobboobobodboooboobo
gboobooooooood

o [MUDOOODOODO

— UgOo0b .000b0ob0bO rRbooon

— goo0O 00000000 Fp0O0O00

— goo0O 00000000 rRbOOoOgon

- goodo :0oboboobod0 rpbobb1oboobooboob
- goodno :0bobbo0obo0 rpbobb1oboobooboob
— goodb :0b0obb0obbo rpbo0oboobon

19



Degree of brisk = -1.2

S ==='Degree of brisk = 1.5
=

200 1
>
O
c
)
S
o
o
| -
4 150 1
©
4
c
)
E
©
o
c
S
(.

100 1

0 0.5 1 1.5 2 2.5

Time [s]

041: 000000000150 00000000000 (-1.2)0 KROODODOODODO
gbobobooogobobooogon.

20



0 41: 0000000 FO000

ERERE 0.69
ERERE 0.82
ERERN -0.29

ooooo | 0.71
oooog |-0.77
ooooo | 0.78

4.2.2 00000

oooboooob410b00ob4100000b0oobobob Fpbooooog
obodr=06000000r=08200 Fp0000r=0.71,-077,07830 000000
oboooobtdrpRUOObOo0bobbo0bDFROOooboobobooobuoobonoo
oboobuooboobbooboobuoob/RODbDO0ODbO0ObLOODDbO0ODO
oboboboobooobooobooobooDb RUooobooboob 420000

21



Slope of fundmental

frequency contour [Hz/s]

10 T ! T T T

@ O

-3 -2 -1 0 1 2 3
Degrees of briskness

042 00000000000 FpbOO0OO0O00ObDO0

22



042 0000000000000
gog -0.38

ERERE 0.14
goood | 0.18
goood | -0.06

4.3 UO0OO0OOOOOOO

4.3.1 O0OO0OOOOO

gbouodgboboogbobobobuoobboobuoobboooboobobuoobobod
gbobogogooobooboboobbuoobboobboobobobobooboon
gooobbobbbbobobboobbbbbbobobotouououoooooooooon
goo

e OUOUOOODLODDOOOO

— 0Dodg :b0bbooogbboboogobbbuoooobo
- 0od . 0o0b00gobboboooon

— bodgdd .ouooobbodoodabobobo

— bodgdd .-bouogobboooobbobo

4.3.2 00O0O0OO

Dooboboobo4200000420000000000000000DO0ODO
0000000000000000000000O00000OO0O0O00OOD [20,21]00
oobodfpUb0bbooboboobooboobboobuooboobboobboobog
O0O0D00O0O00O0O0 NewtralDOODOOOOOOOODOODOOODOODOODOO

4.4 O00OO0OOOOOOOOO

4.4.1 O0O0O0OOOO

gbuodgbboogbboobobuoobboboboobbooboooboboobbod
obooobuoobooboobooobboobooboobuooboorFior3soong
gooobobobbobbbbbbbbbootbuouduudooooooooooooon
gobbodbooobuoobboobuoobbooboobbodgboooboobn
gbboooodabobood

23



e OUUOOODLODLDOUOODLDLDDOOO

- 0od . 0bodooobooboboooooobooo

— 0Dododd - bugoobbobuoooobbbooan
e OUOOODLDLODUOODLDDOD

— 0odg :bbobuodobbbooooboboboood
— 0od . 0booggbobboooobboood

e OUUOOODLDDOUOOODLDDOO

— 0odg :bobooodbbboodobobboodod

— 0og :bbouodbbboooobobboood
— 0Dod :bbobdgdoobbooooboboboood
— 0od bbooodbbbooodobbbooaod

googboboobodboobobooboobbooboobobooboobbon
O00 STRAIGHTOOOUOOODOOOOSTRAIGHTOOOOOOOODO30O00O0O
gboboboooooboooobbbooogn

30
DW:JZ@W—£%2 (4.1)
n=1
000O0DSPOOOOOOOOOOOt,t200000200000000000NO0
000CO STRAIGHTOOOOOOOOOO0O0O0O000
000000000000000000000000000000000000000
0000

NG,

SSP = 2 —t1

(4.2)

OooobSspOO0DOOOOOODOOODOOOO

4.4.2 00000

Dbooboboobo43000004300000000000000D0O0O0DLO0ODOO
bOdr=06600000000r=0061000000000000000r=0.78000
UbO0r=082000000000000000000000000000O00O00O0OO
gboogbboobboobboobuogbbobobooboobbooboobobon
gbboogboboboobbuoobbuoobbuodobdobboobbooboooon

24



043 000000000000000000040
gooob (0000

0000000000
0oo 0.66
00000 0.61
0ooooo
000 (F1) 0.11
000 (F1) 0.49
000 (F2) -0.15
000 (F2) 0.39
000 (F3) 0.24
000 (F3) 0.48
00000000
0oo 0.58
0oo 0.78
0oo -0.29
0oo 0.82

gboogobuogbdobboooobuoobboobooobooboboobbooon
gbbbbouogobbbbooooobbbboooobbboooobbboboood
gbooooodgoboibr=0.5800

Fant (34|00 0-0000000000000COOOO0OOOOOOOOOOOOOO
gboogbobuodgbboobuoobogboouoobooobuoobbogboonobo
obodburrpbObO0b0bOo0bOO0bOO0O0ObObOOo0bO0b00bbO0ObbOo0oDbO
goboboobbouooooooobobbobbuooooobobobboooooon
oboboboobooboobgoob 430000

25



0.22

spectral slope [dB/kHz]

Dynamic range of

Degrees of briskness

043 0000000000000 000O0DOO0OOO0ODbOO0

26



044 0000000000000
gbogob (oobo

oo 0.05
oo 0.15

4.5 UUoooobood

4.5.1 0000000

gouodgbboogbooobuogbboobuoobboobonoobuoobobon
gooo

e JUUOOOOOLODODODO

— 0Doo:000bbobod
— bDog:00bood

4.5.2 00000

oboboboboobo4400000440000000000000D0O0O0ODOODO
000000000000 00000000O00DO0o0O Bs|Dooooooooooo
gbogobogbbuobbuoooobobboobooobobboobobooo
gbobobooooboobbbooobboboooobbbao

4.6 0O0OO

goboogboogbmbogbogbbuogboboobuooobobboobbooon
gbooobobooobbooobb rROOO0ObLbOOO0bbOOoOobDbOOooDDO 2
goboggbtbogoboobuoobobooobobbooboboboobboooboon
gbgbgbbooudgbboobobobbobboouobboobbooboon
gboboboooobobooan

27



st boodtd

5.1 0O0OOO

DoboboboobooonoobooboobuoobooboobbobbbFRODO
goooboobbbbobboboobbbbbbobootodoodgooooooooon
gbogobuodgbbodbobuodgbobooboboobbooboobooboon
gbobobooggobobooooobbobooooobobboooubobobbooooon
4s00000b000b0bbOooobobolIoobooboobobboboobon
oooobooobooooboobdodpUOOobbooboobooboboboboobo
oboboobooboobobuooboboobobooboboboboob Iooon
gboboboooobbbuogggboboooobobuoooobobogad

5.2 00000 0O0O0O0O0O0OUOUUOOoOoOoOoOnI™

ooboobooboobooboboooboobooboobDboobDbOoobUo0 g
gbodgbboobuodgboobbooboobbooboobboooboobobon
o000 fRUO0Ob0o0b0o0obo0oboobooboobo0obooDboobOooDbo
gbobobooogobobod

5.2.1 00O

0000 140000000 30 (108,419,702)0 000000 000OSTRAIGHT [31]
Ooooobooo3bogoboooooos410bobo Sboooooooboboogo
0000000000000 (00O 702,1.5)000000 (00O 108,-1.2) 0000000
0(00419,02)000000000000 (00000000 ODODODOOOOO)OOO
goboboooobobooon

OO0 1 STRAIGHTODOOOOODO 5.100

000 2X i[OO000b0oboooooooboooo Xooooooooooooooo
5.200

OO0 3 X O00OOooboooooooooboboooon s.300

28



000 4X i[pUOOO0ObOO0oO0o0obOO0oOooboboobobooobboobobooobo
5.400

04000000000

gbd 240000000000 ooobadgbod-2,0,2000000000000
OOobOoobooooboboooooobobooooobo0obOooboOonogSND 25dB
gbobboogoobbbooobooboboooobobobuoooobboooon

29



Speech data

STRAIGHT analysis

Spectral
sequence

Aperiodicity
index

FO contour

Y

STRAIGHT synthsize

051000 100000

30



Speech data

STRAIGHT analysis

Spectral
sequence

Aperiodicity
index

Slope of FO
control

Modifield FO
contour

Y

STRAIGHT synthsize

052000 200000

31



Speech data

STRAIGHT analysis

Spectral
sequence

Dynamic range
of spectral slope
control

Aperiodicity

FO contour _
index

Modified
Spectral
sequence

/

STRAIGHT synthsize

053000300000

32



Speech data

STRAIGHT analysis

Spectral
sequence

Aperiodicity
index

Dynamic range
Slope of FO y g
of spectral slope
control
control

Modified
Spectral
sequence

Modifield FO
contour

STRAIGHT synthsize

054000400000

33



Stimuli 2_-2 Stimuli 2_0 Stimuli 2_2

-0.9 0.53 1.35
Stimuli 3_-2 Stimuli3_0 Stimuli 3_2
-1.1 0.38 1.54
Stimuli 4_-2 Stimuli4_0 Stimuli4_2
-1.2 0.21 1.58

I I A I ¢ Y | YW | |
I I I I I I |
-3 -2 -1 0 1 2 3
. . >

less brisk more brisk

gs5: 00001000

5.2.2 0HOOOOO

gboooboooobbobogg220200000080000000bb0o00ogn
gbobboobbuodobbuoobbuoobbobobobboobobobbbobood
gbobobooooon

5.2.3 UU0UOO

sbooooooooooboboboodbU 140800b00booouobooooo
gbobodbouodgbogbobobuodbuag3gbuoobugbogbodnd 9ol =3 x
10x300000000000000b0ooob 34100sSbooooobooooogon

5.3 UUUOOOonUn

D00 240000000000 5500000000000DL0ODOODDLDODODOO
OoogssddRUObDOOO0bO0ObDO0ODODDbDUO0ObDbDOO0ODbO0ODDbDOOMmO
ooboobooboooboobooboobboobo0rpUOobbooboobo
gobobooobobboooobobooo 2300000 noboooonoboon 400
oobooboobooooboobooboobboobuoobodrpbOOobDbOoOoDbO
goboboooobbboooobbboooooobobooon

34



Stimulus 1 or4  Stimulus 1
(sentence 1) (sentence 2)

X A

— >
0.5s time

gs6:0000ogoon

54 UU0UOULOUOOOLOOUOOOLOUOOOLOLO I

gbbodbbbodbuoobbuodobboobuoobbooboobboobood
goobooo

5.4.1 00O

OobooooboooboobD 1o 4000000 ooboobobo“CobooDn
obooooboooboo iorooboo“coboobooboobooboobo 207
gobooo

5.4.2 00000

gbooboogobboboog22022800000gog8bbobooooboooooan
gbogbboobbuodgbbuoobbuooboobobobbuoobooobbbobood
gobobooogon

54.3 0OO0OOO

000 X-AOOOODOODO8OOOOOUOOOUODOOUODOOoUOOO 2000000
Ooooooooooo0oobboooboooooDbooooD Xgooo Aooogoo
00000000 XOO030ooooooo 1g0ooo0o0 AdODoogo 1ooo 4
OOoo0ooob 4000000000000DO0OOOOIODODOOD-2,0,20000
gbobobooogbboboogdsebugn

0000000000 AXODODODODODODOOOOOOoDbDOoDOOoD 20000Db00O
DoO0ooobooboob 1440=3 x4 x3x2x2000000000000000O00
goboboooobobboooobbbooooboooogsrobobn

35



B XA_gui
File

1

/ 48

o) e =

gsngbgobooboon

36




Speaker 108 Speaker 419 Speaker 702

[ stimulus 1 |}
I Stinulus 4

100 | | I I

80 | |
60 |
40

20

4.2 2 0 2 02 -2 0 2 15 -2 0 2
Degrees of briskness

Percentage of correct answer [%]

058 00001000

5.5 UUOOOOOO

goooogsbibuboouogobbobooogbobssugubbooooad
000000000 Ao 1gooooooooobobo0ooooobooooooDoon
OO0D0O0oO0b0 ADOOoDisbboooobobono 42000 4190702000000000
04-2000000000000000000000O000O0DO0O0O0DOODOODOO 100
godobobogobbboogbbbooobobuooob 1400000000
obooobooboboobbobbobbgsounobbossuubuoobooboobo
opoooooboobodbr=0vb000bbo0boobbo0oDoobobonoDbog
gbbogoboobobuabuoobbdudobbodobbooboooboboooboon
gboboboooobbboooobboboogobobbuooobon

D00 400m0000000000000000DO0O00O00O0ODOODOFROO00
oboboooboobobFFRObOOb0O00bO0ob0bOobDRODO0ObDOo0obOobboOonDg
00000000000 b8l 0boo0o00ooooooDooooooO
ooooboobodrpbOob0booboobbobbooboobboboboobog
0000 (1100000000000 00000000DO000D0oOoOoOoooooOoOO
000000000000 00ooooo0o0ooooooooooooog goooo
gbogbboboobooboobuoobooboobobboboboobobooboon

37



100

80 1

60 [

40 |

Percentage of correct answer [%]

20
0 1 2 3 4

Distance of degrees of briskness
between Stimulus 1 and 4

gs9 00010400000000000000000D0O0O0DODO

38



5.6 0UOUOO

goodboogbbooboobuogboobobooboobooboboobbon
ODmogobobooboobboobbooboooboobboobbooboobo
gbogobuogbbodgboobobuoobbodgbooobuoooooobooboon
gbbbuoogobbboooobbbooooboo

39



el UOOMO

gbouodgbboobbogbugbboobbooboobbobobooboobbon
gogbbuobooboogboobuoobbuooboboooogboobuoonoo
gbbuobboogbuogbbuobboobooobbuooobbuooobobon
gbobogobuogbbodbobogobuogbbuodbbooboouobobboon
gbbobooogbbbuoooobbboooon
gbobogoguooboboogbobobuooboobbboboooboboooboon
OOooooMDSOOOOOOODOOOOOOOOOO0OOO0OOOoOOooooosSboogo
gboudgboobbgoboobuodbuoobbobboobuoobooboobobon
ooboobooobooboobobobobooooooooooooboooobOoobooOoosD
gobboobboogooooobbobboodooooobbobbbooooomon
oboobooobooboobboobuobrrRUbOODbOOODbO0ObDbOOODO
gboogbgobuogbboobogbobuogbboboooboboobooboobn
gbbbuoogbobboooobbbuoogbobboood
ooooboobfrRUOb0O00Ob0bOOobObOOoObOo0b0o0obDboobobOooboobg
gbbogobuogbbuoboooboobooobuoobbuoobboobboobooo
gbobobooooobobboooobbobooooobobboooobbobboooon
gbbbuooobbbooobboooobboooobbbooobbuooobobog
gboogobuodgbbodgboobobuoobbodgboooogbooobooboon
gbbboooobbboodobbboooob
gbbodbobbuodbbuoobbodobboouboobbuoobboobban
goooboobogbbobooooootdrrRUI0ODObDO0bOOobOoooooooonDg
gboogbggbogudabbogbooboobboobooobuoobbooboon
gbbbooogbbbuoooobbboooobbbouoooobbbooodoobobod
goobobobobobobobobbbbbbbbbbbbbbbbbbbbbbbboood
0000000000000 000000000000000O0Izumida0 [36)/0000
gooooobobbbbbbbbboboboboboooooooouooooooon
gbobogobboboobbuoobouoobbuoobbuodobbodbbooboon
O0IzumidaO [36) 000 0000000000000 O0O0O0OO0OO0OO0OOOOOO
gboobobodboobbuoobbooobbooboobbodboobobooon
gboogbobodboobobuoboobuoobbooboobbodgboooboobn
gbogboodgbuoobbodoboobbooboobboobooobooboon

40



gbooooogn

41



07t O

71 0JU0Ooooooobooooobogd

gbouodgbboobbogbugboobbooboobbobobooboobbon
gogbbuobooboogboobuoobbuooboboooogboobuoonoo
gbbuobboogbuogbbuobboobooobbuooobbuooobobon
gboogobuogbbodbobogobuogbbuodbobooboooobobboon
gboobobobobbobobobobobuobbobboobobbobboboob

e O UUOOODLDDLOUOUODLDLDDOUOOUOLDDLDLDOUOUODLDD

ooobooobobbotorRUbOoboboobobobobobobobouooon
gbbbooogbobboooobobbdan

gbogbodgbbobuboogboobuoobboobbuoobboobboo

mobobobobooooboboboboobobobobbooboboon
goo

gboobuooggbbobooooboboooooo

gbobboogoboboooobbbuoogooboaon

7.2 0OOOOOO
0000000000000000000000000000000

Ooogo
OOOSTRAIGHTOOOOODOODOODOOOODODODODOODOODODOODOOODOOO
O0000000000O0O0O0O0OO0O0O0OD0OD0OD0OO0OO0OD0O0ODODOONguyend (371000
O 00O 0 O Temporal Decompositionl] TDO O Gaussian Mixture Modeld GMMO O
OO000b00o000O0b00o0obOobOoo0ooooooDOobOoboo

42



OO0oo0oOooooooog
O000000000000000000000000OHuangO [20,21]00000
0000000000000 D00DO0000o0ooooooDooooooooog
0000000 Fuzzy Inference System : FISUOOOOODOOOOOOOOOOO
O000000D000D000DO00DbO00DbO00DbO00DOOo0oFISObOO00DO0
Ooogo

4000000000000
Oooboooooboboooboboo40b00bobooor4b0obonbon
0000000000000 00000000000000 38uooooooo
OooboborUbbOoboooboboobooobobooobobooboon
obhboobobooboboobboobbooboboorr400boooboobbod
039,400 4000000000000

gbooooogn
OoO0o0OOO00O0oApOO0O0O0O0ODOOOOOOOOOODODOOOOOODOO
gboboggobobugobbboooobbuoooboboooboooboog
OO0O00APOODODOOODOOODOOOODO

gbobboogoobbbuooobbodao
gbobboodgobobboogobbobuoogobbbuoobobuoogoboo
gbboggbboogbboooobbuoodobbbuooobbooobobog
gbobogoobobuogobbboooobbooobbuoobobbuoooboog
gbooooogn

gbbobooodgobbod
gbobogdgobobogbbbooobobuoodbboooobbuooobooa
gbobodboobobodgbbbuoobbobodobboobobuooboboanon
gbobogoobobugobbooobbuooobbooobobbuoooboog
gbboggbboodbbbooobbooobobbuoobbbooobooo
gooo

gooo
DboboobIinooostoboobuooboobobobobboboobon
gbobogoobbogoboooobbuooobbbuooobbooobobod
gbboboogobbbuoooobbboooobo

goboobbbbbobbbbbbbbbobooooouuououuoooooooon
gboboggbbogbbooobbuooobboobboobbooobbooobgd
gbogbobodboobobuoobbbuoobboobuoobbodgbbobooboon
gboogobobbodbboobogobuogobbogbbboooobbooboon

43



ooobobooooobobsooobobobDooboboboobbo”“obooboo
oobooobooooboooboooobooroooobobooboooobooobooo
god

44



BN

gbbogobbuogoobbuooobbuooobbuooobbuooobb ob o0
gbooooogobod
gbobbbuoogoboobbbbuooooobbobbooooobbboag o
U obugooboboooobod
bbbt obooboooboooon
b ogooboboooobon
gobobbobooobobbobobobbbbbbbtbodooooooooobbb bbb bbho
b g oboog oo gbboboooobooboab
gbuodbboobbogbuogbogbboodoboobbobobooboobbod
gbobobooogoobbboooooboboog bbbooo bbb oo bboooo
gboboobodao
gboogobogbbobbboobboobbooobooboboboobobbood
gbbuoggbbuoodbbuoooboobbboobobb bbbobob ooboboo
gboobog bbooooboobobooogbo
gbouobudgbbodbbooobooboooboobboobbuoobboood
gbobobooooboboooobbooooobobodan
gbuodgboboobobodgboobbboobbooboobbooboobboood
gboooooggobod
gbbobuoodgobbbooobobbodoodobbboooobbboooobbobn

45



[]

1]

HREEN

0000: 0000000000000000000-00000000—,000
00O, 2009.

OO0 00,0 00,“0000000000000D0O0O0,,0000000, Vol. 44,
No. 2, pp. 180-186, 1988.

oo ob,0o0ooo,0go,“coboboogoboobooooo,yboboogon
201100000000000004, pp. 253-256, 2011.

00 00,00 00,0000000000000000000000000,7
000000000, J65-A, pp. 101-108, 1982.

000,00 0,0000,“000000000000000000000000
00, 0000000, Vol. 54, No. 3, pp. 169-178, 1998.

T. Kitamura, M. Akagi, Speaker, “individualities in speech spectral envelopes,” J.
Acoust. Soc. Jpn. (E), Vol. 16, No. 5, pp. 283-289, 1995.

00 00,00 00,“0000000000000000000000,"0000
000, Vol. 53, No. 3, pp. 185-191, 1997.

T. Kitamura and T. Saitou, “Effects of acoustic modification on perception of speaker
characteristics for sustained vowels,” Acoustical Science and Technology, Vol. 28, No.
6, pp. 434-437, 2007.

T. Kitamura, K. Honda and H. Takemoto, “Individual variation of the hypopharyn-
geal cavities and its acoustic effects,” Acoustical Science and Technology, Vol. 26,
No. 1, pp. 16-26, 2005.

K. Amino, T. Sugawara, T. Arai, “Idiosyncrasy of nasal sounds in human speaker
identification and their acoustic properties,” Acoustical Science and Technology, Vol.
27, No. 4, pp. 233-235, 2006.

M. Akagi and T. Ienaga, “Speaker individuality in fundamental frequency contours
and its control,” J. Acoust. Soc. Jpn. (E), Vol. 18, No. 2, pp. 73-80, 1997.

46



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

000,00 00,“000000000000000000000000000,"
00000000000000, 00, Vol. 97, No. 586, pp. 89-96, 1998.

B. Yegnanarayana, S. P. Wagh and S. Rajendran, “A speaker verification system
using prosodic features,” Proc. of ICSLP 94, 1994.

0000,0000,0000,“00000000000000000000000
0000, 0000000000000, H-98-97, pp. 1-8, 1998.

00 00,00 00,“00000000000000000,7000000000
00000, 00, Vol. 98, No. 639, pp. 39-46, 1999.

H. Kasuya, W. Zhu, M. Matsuda and C. Yang, “Voice quality conversion based on
an ARX speech analysis-synthesis method and its application to the study of speaker
individuality,” J. Acoust. Soc. Am., Vol.100, No. 4, pp. 2600, 1996.

S. Furui, “Research on individuality features in speech waves and automatic speaker
recognition techniques,” Speech Communication Vol. 5, No. 2, pp. 183-197 (1986).

000,00 000,00 00,00000000000000000000:00
000000, 0000000, Vol. 58, No. 9, pp. 586-588, 2002.

00 00,00 0,“00000000000000000000000000,”0
000000, Vol. 62, No. 12, pp. 856-864, 2006.

C-F. Huang and M. Akagi, “A Mukti-Layer fuzzy logical model for emotional speech
perception,” Proc. EuroSpeech 2005, pp. 417-420, Lisbon, Portugal 2005.

C-F Huang and M. Akagi, “A three-layerd model for expressive speech perception,”
Speech Commum, 50, pp. 810-828 2008.

00 0,000,00 00,00 00,“0000000000000000000
0000000000,” 0000000, Vol. 64, No. 5, pp. 267-277, 2008.

M. Akagi, “Analysis of production and perception characteristics of non-linguistic
information in speech and its application to inter-language comminications,” Proc.
APSIPA 2009, Sappro, pp. 513-519, 2009.

00 00,“00000000000000-000000000000000-—7
0000000, Vol. 66, No. 8, pp. 393-398, 2010.

00 00,000,“00000000,”0000000, Vol. 51, Volll, pp. 869-875,
1995.

47



[20]

[27]

28]

[29]

00 OO0, 000000000000, 0000000, Vol. 51, No. 11, pp.
882-886, 1995.

000,00 00,“00000000000000000000,” 000000
0, Vol. 55, No. 6, pp. 405-411, 1999

00 0,0000,“00000000000000000-000000000-,7
0000000, Vol. 57, No. 5, pp. 337-344, 2001.

00 00,00 00,00 00,00 00,¢0000000000000000
0,7 Tech. Rep. ATR, TR-1-0166, 1990.

00 00,“0000000000000000 VOCODER: STRAIGHT,” 000
0000, Vol. 54, No. 7, pp. 521-526, 1998.

H. Kawahara, I. Masuda-Katsuse and A. de Cheveigne, “Restructuring speech rep-
resentations using a pitch-adaptive time-frequency smoothing and an instantaneous-
frequency-based on F0 extraction: Possible role of a repetitive structure in sounds,”
Speech Commun., Vol. 27, pp. 187-207, 1999.

0o od,00 0,00 0o 0ooooooooo,odoa, 1991.
WaveSurfer, http://www.speech.kth.se/wavesufer/

G. Fant: Acoustic theory of speech production with calculations based on X-ray
studies of Russian articulations, Mouton, 1970.

00 ooo,00 o0, “c0doooobobooooooooo,yoboog, Vol 9,
No. 1, pp. 46-66, 2002.

T. Izumida, T. Kitamura, “Study of perceptual factors for speaker identification
focusing on perceptual similarity of speaker characteristics,” Acoustical Science and
Technology, Vol. 32, No. 5, pp. 216-219, 2011.

B. P. Nguyen and M. Akagi, “A flexible spectral modification metod based on tempo-
ral decomposition and Gaussian mixture model,” Acoustical Science and Technology,

Vol. 30, No. 3, pp. 170-179, 2009.

00 00,0000 0000, 00000000000000,70000000
0000000,0000, Vol. 104, No. 715, pp. 25-28, 2005.

00 00,00 00,0000,0000,0000,400MRIO0OD0O0O0000
000000000000, 000000000000000000, pp. 281-282,
2003.

48



[40) 00 00,00 00,00 00,00 0,00000000,¢000000000),
000000000000000000, pp. 235236, 2004.

49



Juoogduoogd

Ooon

e T. Izumida and M. Akagi, “Study on hearing impression of speaker identification
focusing on dynamic features,” Proc. 2012 RISP International Workshop on Non-
liner Circuits, Communications and Signal Processing, pp. 401-404, Hawaii, USA,
March 2012.

oo

e 000 D00,0000,“10000000000000000000000O0,”
0000000000000, Vol. 41, No. 7, pp. 551-554, 0 O, Octorber 2011.

Ooon

e 000 00,00 00,“00000000000000000,” 0000000
0000000, G-7, 00, September 2011.

e 000 00,00 00,“100000000000000000000O, 00
000020120 0000000, 1-R-1, pp. 423-426, 00 O, March 2012.

20



Juooguyn

HEN

e T. Izumida and T. Kitamura, “Study of perceptual factors for speaker identification
focusing on perceptual similarity of speaker characteristics,” Acoustical Science and
Technology, Vol. 32, No. 5, pp. 216-219, September 2011.

0o

e 00 DOO,00 00,0 0D00,“000D0OD00OD00ODOOODODOODODOO
Ooooooyb0o0boooobooobooon, Vol. 110, No. 370, pp. 1720, O
O, January 2011.

Ooon

e 000 00,00 00,“0000000000000000000CO00O,” 00
0000 201000000000, 1-R-15, pp. 623-624, 0 O, March 2010.

e 00 00,000 00,0 00,“000000000000000,700000
0201100000000, 1-8-10, pp. 253-256, 0 O, September 2011.

o1



