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3-3 Study of Speech Communication Mechanisms based on the
Understanding of Human Biological Functions
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Human speech acts as vehicles of thought, communication, emotional state, and physical
identity; these functions together contribute to our life and social organization. The value of
speech is given by its versatility, which is derived basically from innate biological abilities
equipped to humans. If the machinery emerged that handled all the speech functions, it would
deserve human-equivalent significance. Towards evolution of spoken language automata as a
prospective goal, we launch a research project to look into biological functions underlying human
speech in the three areas; form and function of the speech organs, biophysical modeling of
speech production mechanisms, and functional imaging of speech-related pathways.

[F—D0—FK]
B, A£YEE. EAM, EEDRE, ERHISERA

Speech, Biological functions, Individuality, Speaker Normalization, Magnetic resonance imaging

1 RBUHIC

A OER I, BrA RE#ROBARE LTARH
DA 5 VX DI K & i 2 o
TWwdo HHOBREBZWDTERTAHAL L LI,
FTWNEHE LIENLBEZEDER L LToORHE

VDT oMb, TOFTWE L LRVEHDER

(i B B L SCEOREM I S, A D
ﬂ%ﬁﬁ&iﬁ@ﬁﬂtﬁﬁbfwéoﬁﬁw
BAE LTOEFOREBILCHBEINTED .,
ZOEZEECEZF VNS ORH L. HHE
(PP L =R A= gl pAd (WAt Sed M b o e

LWiRELZ 5 25 2 EREH B S, fha
AF BV THESRBEBEATREDDIZR ST
Who F72, HAICIIEHNERE KLY 5 M)
ENRHY. FORTLEEZHCFTEIEICK
DABBEBROBKICHONE, ZDIEFHNIT,
TN D 5\ I3 SR O 15 HE &
LTOREED D, B ERWZZTTHHE
THIZPDVIP-720, JAEZ DO NTVwE I E
PR OHND T 5,

NS DL KL EH OB D W T O HFA
HEHR, D LRICTXTOEELZ THWITRATT
AEENPHB L2061, BELLEFNIIAR

43

HHOFE w\U—T [ | L LMD < OB TSR ORBESSH OTE >\ N T I 1A O S SRR - T I



FLRABERESHSHEEY 7%

WZaANTHE LTARICELWlifiz b 2 2
EWTEBESL ) FHROTHMETIE. AK
D R OFERE & B 2 HERO8E 2 H
BRE LT, TORM L 2 5 AW 7% I 2 AR
MR B C e iIfE &N,

BRAIAZS—a ADEE

2.1 EEMARIE

TR O 17004127 5 ¥ A Tirb 7z
WIRBIOFEBRZIHT ) 3. B &9 L3004
DERERIC LI D, 18I EICIERL
DT AV T RU YHBEEERTE DI
ML, BMAEFAEREE LB ELTW S,
19T D ERL —F A D YRANVLFILY
SAREFOAERImERB L., 7+ V< IS
HFOTMERETHLIE R RWELTWSII,
Z O, FEWHHENC X o TREEEOME %17
o] Ia—F—i. HE - 74 V5 AT R
MZH AN vwbL b, COMRDOmNIL.
20 HHAGIC A D TR HRINC & 5 X oo
BEOMERT7 7 ¥ M X 3R EROGHE
HEOMEICH BN TE 722, T OFBE
DOHEIEREICHML SN, Filiz ~ADEFT
RETHIEREMICES>TWVS, LHL, 2
D X5 e iwAb s G E AR OB & LT
FTLORB LIV, EFE2EY 225 A48
WZ0b0ZR<ETRHIICETVWE X HICH

bbb,

2.2 BENIHAARE

Z D300 EDFNC A OFFIZTOWTH S I
GoleFEDLVP, KEINZREDBLZ WV, &
ST 21IRICEESI N B Z LIl 5200
MEZIY U, M o5 e oiiE e 35,

FE—IE, HHOMALEOMERD O,
BORPTBR-ANOEYVRLELEHIT, HHO
TLMATEICRE 2, HETHOMANR
RNOEETEETE LR VHARNEHRTH .
N FRREBAM A~ OB 2SI N Twb, &
DEAYEZ S 72 5 FTHEEERITO W TR EN O
WaE MRV T, FHEOBIER A 5%
EPOMEEEDDLEND D M 1ITRT X
DT, B RE L FURE & v ) o D5
BHRHY. A7 MV EORKRISH A A e
ENBHEEZEZONLBL, TOIEMIC, HEOR
S EBEE D E R OMAED AR ERN & S .
HEEDOE X7 + V= ¥ MBS 22 L8
MM TWB M,

B oMEE LT, BEOEME ST O
bo METMIIHARORKE SVERLR LD TR
DEBIZHEZZ VDD S0, T OEWITERS
haZenl, BFHoBREICBVTLHED
HHMERRIZNT 0D, ZoOWEIERFOIER
e Xidhti< o3 hT& 2225 BAET
DEFMEHRTIEHHOON L WHELE LT

zIRE
_ 1 /
*\T. \

DBtz = =

REEREOMEIEE(E) L ZOEEEETINEG)

44 EEHEMIRAZERVol.47 No.3 2001



Wy EiFonTnsd, BEO7 4+ V< ¥ M
BERIZHIH L CORVHEIPITERH L. KAD/a/
EFED/o/D3FITT TALIE IS0 A § %25, kA
BCOZODOHEEZEZHIIXFTE S, BHED
HHEOHEFREZANMRED LI L THIBHIT L
TVAPRIEHRRICHDLIBETH 05, &
DOBEHENREZIZHoTEDI ) ITKEELTWVS
MIEVF 720D o TR\,

2.3 SEOEYENER

P bEoZoolEE., &2 A %285 Ui
DZRECRLZEFTHY AL EEOHBHL
LTOHMEZMZTWAI L AERL TS,
C OFEVEIZE T & 2 1A IR AN AR 72 BB 2
LifLT A2 B THbobDEEZ LR, F
FAMAARDRINC S X v — Y DFBEIZH HW
DNZAEIZEWICHIEBEL T 5, FEITH T
ORI O VT BEHRHAFE RO
TBEH . BEORAEERNTIIBE LD AT
BN THEHIEBMONT VD, BOE T
Bowseix. AMoEWEREZ %S 5 LT
BETRDIIEL V.

3 WHREGHEGE(MRI)ZHBVSE
—
0
VLED X9 45 0miE o W il 2 E4
L<C. ATREZBUIL2EREMEE7Ta Y27 b
Tl RSB ORETN, &5 AR o€

(a)

(b)

F VAL, HE I D B AR W O % D
TWb, BEAILEm G2 Eelke LTH
WTEXDT, . ZOREERNT 5,

3.1 HEEEREODRESTA

7 E OB XS TRl ST & 7225, 3
RICEIRF RS ILG W53 (MRD 12X ) #1d T
BITRELC 22 0 . A ORI X ) BIKS
M) L7z K2 (@) idBE [ Jakk o MRI
F=F L) EERSEMBLZZbOTHY, K
MiZe i & A SN TEZ2HBIC KN GIEE )
HHIEDVGHh Do Tl Gtk ESIC X
D3RILOHMZ LK TEXD LI oTWVS
Blo K2M) XHAED 7474 ] 25E6L
7oL & O 3RE M & U EIIR O 2L 2 hl
HMLUZ2d DT, 54T 2 B 7z 5= 38 5855 o Wi i
% FR L TH 5. MRIDFI I E2E A
i O FEARET & E A PR R O IR ) & 5T
HEEbhs,

3.2 FEEBSDHEED

5 i I M, OF LI @D JIoi 3% )y 4 R i B LS D v
THLLLFARS R TV DA, EWEERED S A
7oA I & A S BRI B T & R B 4
WD Do BREMRE A ILE Mm% (MR 12X D
e % B f% 9 B\ IE B0 A DO HAG I 2 HE D B
0. BBIiN % EORGE & A THRERFIZBT
2 g% GHE o 2 il L7z, M3IZE%
REFIZB 5 —pIT. BUR. . Mk

7
W
"Jff’l[;'l:,’/
it

XN
I,/;l,ja,id l

i I"’:Jv’i’
IR
J:ﬂ'l,;ll'f“f‘l/;,j':,f
o

A
v

e 51 ERR

S © e
- WRE =

B 7
160 180 ﬁ]O
=

EED 3RTRARGEDE [7ADIF] LS B EEERE D k(E)

45

%%S%%E§HSE>\NQEF%MS%%%MW%~M%I

SFHOFE w\'—\T| I'p LIRS < BT



D rniasEEEEHSHRE Y 1S

—HGEBROWGEH P SIN TS, F/o
MRI % & AL OWZE 2 FIH 3 % 72 D 12 E il A
SRS B EOWHNEE R L. EH 04K
&R & B B kRS 2 B O AT B BEgE
ZRH L TWw5,

S

N EE SRR DA B UV iR DS B ENER
(i) S B E R R s EBER ()

SEH
1 T. Chiba and M. Kajiyama, "The Vowel: Its Nature and Structure", Tokyo: Tokyo-Kaiseikan, 1941.
2 G. Fant, "Acoustic Theory of Speech Production", The Hague, Mouton, 1960.
3 AZEES, BEOEYFNER , BESHORF 2, 85, ®R, aKEE, 1998.
4 XLEL, ANOHEELFEE, HAEEFRF, pp.308-313, Vol.57, 2001.
5 K, X%, IEK, BH, BA, 8%, KB, ‘MRICKDHEHER)D 3 RTEHEGLLE , HAZTEFREERX
&, pp.251-252, Mar., 2001.

WEREBEERRIZ(ATR)
FmERBFMAMEEFEYRZ TO
JrohU—5— EFEL

BEMZ

46 EEHEMZAIZER Vol.47 No.3 2001



