19939 % A 5 3] §2 9 @30 FuN ey =Y

o)xd, xqAl, A%
(Faraart) T2, AAEAAFL ASTAATA, Fao) FEIH)

Allophonic Information Necessary for Speech Technology
Lee, Ho-Young, Zhi, Minje, Kim, Young-Song
(Nat®1 Fisheries Univ. of Pusan, ETRI, Pusan Nat’l Unv.)
2 9
shitel 4t BE S48 uel o dolgos dyddh
44712 s3] B3 ARIAHA  §ds) Hi?"i“’ o ot

AV wRolel BAE AW UM Apgetant g
o) wolgo) ¥ Aue Wiolth. wehd o] e BHL B

Agsel Wag wolg FuE A5k Aotk o] wEeIME
£439000 WAT YFojel 23 Wolg FAUEE Wl weloha
Yy Fow dolgse) 29H e Lot

I. He|g
o] EFolMx thZoje] S48d7ut -% UA7] Sl Zide] "oyt Holg FAE
- ?711—1}, Hes %f‘a‘%ﬂ, AHStel, R4 s, wukel o 2oy, S
aelE7], 25dE, o, o, '8 Holg — & hs] £osta, F2 WolgsY

%M =g WlEE s,
II. thEole] Sdshdol Weg Wolg F2E
1. 77483}

oo g2 A o) Be [, vk A7) $2s 5, ul goiM, Jela A7
78 shE /%, 2, ®/ FolM FoiSHd).

2] 270esh WA [phiing(idel, Ztat [Jamidzal
22] F7)32): gt} [thvida], A] [e=i], 2¥2} [Jahtgbe]
QL} [onia / opa], W& [daliliak / dakhAak]

t, d77ige] 27ie: 7] [chil, H [jwil, zbat [Jacte=a)
2, 4E5e #7ia2: ¥ [gin]l, $r}h [wiida]
FAEEE 2o AFY BaloMe Sdo] FAe] Hedge ahesiuy, tigiAe)
drjolME ] A-gdelrt SHAEAE 9 3&% S %’é"a‘ AH-gol7tal g€,

—131—



Z7)gsie] 2)5) A7l WolSE sheyA MAHeg, F¥HoR MY SYHU &
gl Aeotre /3 /, (RS /A, &/, 22l #7]

(2) 7. %] [gi] L. 3 [he]
19.94550< 0>
"'l'""" | S
Ll
{
: 1) (L
E. LEFL fi -
- -'-"—
)
1k,
20984

e !

niakgel £41 29 Fibgtle FYHAM derixle] Zolo] i) AAE=d, 2
Zo|7} #2545 34 3% Fukeu:s ¥olx]A Pt (Heinz and Stevens 1961,
Pickett 1880). X%t utdog F4 29 Futsrle] ouvixle] azle FYHe 3
(aperture)d} FHHS TAste 7IHe Aviel FA= Y, FHHe 30| FHE4F
Z4 29 Fsbadfe] ofuz]s} Az, FHUHE Fdste 7IRe] A7t Y-S F
A 293 Fatgoe] ofuix]z} #Hzldh

ukebd /% /2] A9 B /i/ 7} §lolo] & ule HMo] AR HIsfM Awt
uparg 2:zfs}z] wfgof vlaH W Fskediol AN A oux|rt £xsin, FHA
2} 2d4 Ao Aoz} thE BS oMt W4 &7 o aFskset (53] 4000
Hz o]h)ols 7et ouix|7} Exgheh, olof whslA /3 /2 t}E B doAe olgT
o F4o] doiubx] gobM gt ofuix|gle] Fx3tH, /3 /2] 24 7L REFH =
S¢ixlol §7] ujFo] Hmge] Y Fulgtd (formant frequency)ol ofuix]7} Bel L
t}.

(3) 7. A [si] L. A [se]

[COSPC 11.53400< 0

r]m'[l Lk L ’

il ! ..}

(o ¢ )

& Wit T .
(1 (A — 21

T Al
ol f iy

10.5% . Time[c(sdo) 12.6p1
I < l i I l s ] e

AZopdE /2, R/ Aol /8 /Rt 2E7]Be FYHY HFe) ¥ FojEolA
2E 23 doM AHMEOPY ouxle] HFEst /5 /9] wWolgERT © Asict
/A, R/ BE /i Fold B Bg dAMEDG 2&He] HE olFsled FYH
d&zte] Zolzt Aoixl7] ufgod thE =g FolMrct 4 FU Frpiuzt ol A
s"eg A e Fuksuld (2000-3000 Hz) o= ofjux)7} Exsl, F4doux]e]
Futgeriels] ozb shdshA Lo

Freg. (Nx)

—132—



hlge] A% TS Wolg guH FHE 87 AE /3, v, /oM T U

(4) 7 . ®] [phi] L, 3 [phe]
=sC>SPG 15.08456¢€ 0>
L3 {\ ”‘TT! M “‘T W AN
y kbbb 1. LEb,
_‘7: i’
2 : Jut ' 1
z !
Ly
i il | —
T TP A
4 ’ -
‘ L 4 ¥ ! 1#'
- A 4] ]
13{963 T4 {2¢4o) 13.974
P 1 i ez e

F713td 552 71 ¥ 7] (aspiration)z}of 23] ZSo] A|2rY wjzbz] /5 /3} @
< PSS SistA EolM BE /i gelMe W2 Fubs tidof 2t ofuyix|r) &
X3t3, g B goiMde Aege 3% Fuksoio] ofet ofuixjr} FxsbA o}

SpANg /%, X, 2/ B3705017] ulgol nhd Fof vehhs /A /A wpgo]l 2
Nesd /2 /3 fARE S 548 2k {718 /2 /9] A9 AL o2 §7)
std-gof 718} A 594 542 2ok

(5) 7 . ] [tehi] v, M [tghe]

wCISPG 7.620831< (23

} ﬂf "]'"WP il

LAl
‘b ;umeinlum

Freg. (Hx)>

. wj '
e

tFololM demsd AR 54 ¢ RE 253 PESE B8 =
ol Hlde Efo] gluele W hESo] glog oo ¢ME A WSt

e~
&
e

(6) = [$gwukvw$], & [$gwan$], A} [$gvyo:$sas], zH5 [$Fam$dwokv$]

olg} o] MeFhe ela AUASt YAAME e c:}a] AHg-Eofat =2
T, wEa ALY FRME 9T FEIAEL 9o ?Jf—’é«l Ay Apgoizta] =
geh asju degte obve] e UaddME 2E5 £~—°M 225 SHBA
dolM H-ggzle gerh

deaste] 39y 5S4 3% Fukarule] A shaet aFvied (83
Hz o]4¢)2] ofluiz]e] ofetr}, '

wjn oo >4

g

—133—



/% /2] B9 deRE golMde 2Fubsue] ojux)rt AWM= 2 W0 A vehy
2 ¥om (wﬂmﬂwl F3, F4% vl$ of3ly), FAHANUAE vUA¢RS gojM et o

2 sprdti)

(7 7 . F [m] L, & [xu]
>SPG . " 1 22.39981< 0>
W ‘
3 ' W 'r "ﬂ\‘l"'\ﬂ)h ”WH'}
i By L W;mwnmmnw
l'”ﬁl - i iy
o ' e 4 . v i e mlum“hlsg& )
2d. ee 23.2p3]
f ! I T

RE /0/Sh fu/e 7S MRt RRYOL 258AIY e UgEPes 2397 0f
2ol 1ol 714t 894 Aolz} by,
AZOHALS /2, % /2] AL nhhe @] Qojuek,

- L, A [su]
)
i i }n:’u—ﬁ‘L—_
3 ;{;w ) Il
Sty ‘ d'h' i %)‘f h
: """""‘"""h 11de deee i
e R E—

e 2" E2 TR B uie} o] /A /S BE /u/ ghojA 3500-4000 Hz Ao]oj
7t ofuix]7k EEska 3000 Hz osteiM e ojuix]st ot wsl, BE /w FolME
/u/ koM R} 3500-4000 Hz Alo]2) ofuz]z} W4l ofsin, Faloluix]z} otz s}7dsh
B}, 3000 Hz o]3}o] T gt oix)z} EEYr}.

std&3} shlEe] Aol dedte] 59 SH42 RS /3, 8, 7, 2/00H o
G31A vehded, v_——a—!‘—}ﬂ A3 AR shd F SdEE vhkE DAl
aFsperie] ouA] 7t ol bt

(9) 7 . F [phwu] L, = [phu]

DCHSPe 17.64825¢< (33

o "
nvmw TR

ny T | ﬂn

Freq.(Nz)

19,480




7,t, 8/ 4G S /A/

rlo
i)
rlo
bic)
ul
B
rO
2
¥
rr
o
of.
dlo

»

K3

(10) o}7] [agil, v}x] [badzil, 7] [§albil, }7] [Jamgil, 7+ [Jandzag]

HE OPLS /5 /5§48 Aolold B3 $4es, ofo) ehbrlE vt e
Ag ulabg /4 /& the ofold mxo] 8|ZM SdolM ohsiA %Y W Sl
o= 42,

(11) Z3xrE-x [§ja(:)gsagbukt=o, §ja(:)gzagbukt=o]
AU e} [Ga(:)msafiamnida, ga(:)mzaRamnida]

T3l Holee] &% SAL 4] sl ) MFupg thdo] Frixd 4
24 (striation)o] 47l ZAld], o] Mz4& “&Hd (voice bar)’ojz} F-Er}.

(12) £47)o T2Jo] [drugsogiabe / gwangmi]

553516 1.69994<_ 31337
x T

g L £ A P

_' A i rlj"ml mmﬂ\lh—qm
NIR L

fl
il

Freq.(Hx)

h:lmlil
e} adeeadely A /7 /3 /8 /e T LY o) f4E
BEe2s YA FdA /7 /2 o] YEY AA i 24gos wed A
= 7 it
EE AtojollA dojute de2] wdtte BAHozE atkx] ot dYg 3] ¢
=tl. Zhi et al (1990) o)A Wadxko] BE Alo]e] g3} Rr|7dge] AaH Fye
dge) SR RThE Ao} Zole} gmge] Zojo) o of S

Igz “IU si o

4. zh5tst

golX w2t fA 5ol 28] R4S std 39 PSS whED ek 23]
¥ dajolA <rzielo] ohgolil 325 (approximant) 8.2 WEE|7|s skt (x]1A]
1993), o] AFdshs F2 BF stolofMnt gojdrt. A7) uakg /= /o] o uj
< % [zl ¢dS€¥rh

(13) §-% [pubu / buBu], A% [sadag / sad(3)ag],
ot7] [agi / ayi], o}&u} [adzumma / azumma)

—135—



otefe] ~HEEg oM Ro]| AbSetlo] oJs) HZFoE LYY HolEE 8%
olong AMFuly tholof gyie] Lo, 1000 Hz o]de] Fit4 tiox Y Rge)
FrFshaciol oftt ofuixl7h LEYTH
(14) 5o} 7]27)4ofl [oldura / JisulyeBare]

[C>sPe - 0.55256< 0>

g—'n' n T T Il Hﬂ, ” i ‘.‘”1 Q[ll
‘J]u : ' it
b TITa T (144 ]]

3 iy ]

1l i _ i L

e

I ¢ iy i |
N s '
° 333 | 1 ‘u-«l lo 1.504|
lo-lllg'mHA lt Iisu- Bia Icl e
5. ¥-da3}
5.1, Z& 2ve2ge v4%
S Edrg i, v, y,ule §2715 /8, €, 7, 2/2 opdF /2, &, 8/ ¢}

? 14 ? s
oM el tiigo] X2 s Pt BE AP FAaEE dPole g
o] &etglgicta & 4 gith

(15) 7k [phindzan], A7k [sigan], &gkt [g¢ianfan], 4JE] [fyntha], &= [supt=o]

e 9y =go] R FUR4TI) goiAln MFI4 thele) 2PUE o
ozt

(16) YEREA]0] [hapt=og / Jjar(h}onsigi]

§1019<_ £070)
CISEC 5510

0 f il 'vil
] Bl

o} vgg;i ]
i |-LHL,T

fFreq. (H2)

—136—



eSS AZupihS /% /o]ut 7] (aspiration) A+ [P]e] &, F& X Rupdes /4,
%/ thgold FABEln, ool 4Euppseld slabd, E& Azuhtes
(coalescence)sfo ¥Ade] uialrg o g wresict,

17 Fd % €+ ¥
k2 /hjagsu/ > hjagsu > [gapsu]
8]z2] /thwigim/ > thwigim > [tuigim]
M Josjasa/ > OSJI\SI\ > [ogasal

ofele) AM=2 ol WG /i/7h /47 HAM FHY § /A /0] SHHolA
708 /4 /9] 171 2000 Hz - 3000 Hzrtolel ouix] LEE & 4 sith.
(18) 1A [esnl, ol [efol, o4t [efu]

C>SPG 1.92213< 0>

g

Freq.(Hx)
e e |
=
Ty
e
3 -:-_rr"?
I,

922 | J Thine Cspe? 3,046

I'elq AHe S|o|le5‘u l

6. ¥3teh 8 ¥o714

gFolols SHTe] (o1 oM T ZEAN oM WL Pohgso| WY
2 9t FehuiAo] dojuth Ao IS /x, 2, 7/3 HE0ALS /3 z
3} e,

olatold Feiejo] AMEE shdee Euleislol Zige] WA ALY A LU}
o] ¥3ket WS FolgolT YLk 7o) ohel ¥l Feole doluw, ofat
g ohje} o FolME BUL Abgo] AAAU Y ZeMM weHE Polgsol
AN vete oy,

o
~
o
W
rlo

(19) ¥ [nok'], 4} [san'], 2o} [§al"t=c], &t3 [hak'k=Jo], <du} [Amma]

thZole] A3 thE XYM EEle Ao I A e &lx]gk 7)o
utE e Zigso] Eelx] ¥ 271 (release masking) & <uigic},

(20) &4 [haks=eg], Att) [sagde]
7. #1d£e)E)2)
e /2 /& $Ao] ule} (114 sHgdzele} (17 $ite)2 w3}, (14 4

e B E Ao, B B3 HES AlololA uehdth aela glaele B

—137—



23t /5 / AbololdE Urhbed, meln A5 Gl /2 /3 /3 / Aol §
A7} A /e /0] sdael2 W

(21) 2] [uri), A [sa:ram], 28] [Jorn], ¢¥][ucve], ZE [§ialhon / Giaghon]

ool /2 /0] Uehte glelelgo] g, o] X 2F [r17 i) dEs A
ok 7ido) wiel (117 sjdaele WE7)|E ot

(22) ejr]e [radio] /[ladie], &}gd [ramian] /{lamian]
8. =& <z

ae mgolete AW, M, el 4x9h 2t 5o 2150l sl $7bt 234
e weut. mgol AAL B, £ elA U mE WY heA, L

2 ey meg 2eARe Pod e AAske S7he wEEE 2Pl 5l
t}.

fl

(23) Bg AR W3l $7}

{ \ T e
o, .
K

* o]gil (1989)0fA U

o] Bg AtdEold B g} o] ogHoz BE / 1/ BAH EEEHE Hols
2] S7k7F A #gE e dolge] Srheth BeAtEolA o 2]te] jAjttict.

9. /4, +, A/9 Holw
9.1. /.)/2} /41/

/472y /e dEel Aoy nhxly SN olFEE [welg} [yi]lz 77k

FE& A%e] ged, RNeHo] Ao Al”v}"* GERg [eleh [vle 22 435S
71= 3k (53] thgdold A9), Fed WMoz T ulE o8] oM &
T deEsoz wadr. 01%‘-01114 F2 %eR2g [elg} [vlz AdYEed, /H/x
Fol zbgol dMx geord o]FRE [vil2 ¢SV

(24) 1. ol2m g2 AyEly 49

7, o Eolx: & [swel, 2] [weguk], % [Jyiguk]
L, of oM (‘3)'t 0]Fmg o) AL [Gayithal], 74917 [dayidzill



t, oo M: ] [jals=wel, t]9} [dayil

2. WeEgoz AdsE AR
7, o}Fol: de] [fynthal, &]EFo| [senogdupi]
L, ojZofA: ate]wt [tehamgbat], -B-H4l [mulk=ygin]

9.2. /-/

/A el MgEold abgo]l ¥zl geodl olFEg wils UeERZ, 2§l
stxml / |/2 wedrt B 24 olstofMe BE / /&2 Y3Eed, eja AFs}
A el me o]3ng [wile MREZIE siH, 259 Zisle] glo] #eolof / 1/7}
L}.?_'zi —‘=r7ﬂ-°4 / /a7t 2EE7] o] A / |/ 247 gElY] /_/2 A€,
aeld &4} ‘e BE / /& weEEd, 3 oM e ojFRS [wil2 WaE
7% g},

(25) 1. REHolA:
7, Ao kMa] g -9t oAt [wisal, 2fu] [yimi]
L. abeo) 94 A%t 89 [ginag), Hoj27) [t=ins=ugi]
2. SHE olstold:
7, otele] -7t obd wh: 4le] [singi / gini]
v, Hol / 1/7t & ul: 2J9] [ui]
t, Ago] #4d m“' o8] [jugi]l, =] [muni]
e, =4 ‘2)'2] A3 pele] [urigl / urie]
III. 9|2

o] 4ol ghFole] wiolg FAE F 4Tl Wesitin FAslE FHEE A
sM zrehs] E=eolska, St 4Y delgse S99 SHo tsiM s ejsisith. =
we) Aerog wrh AMstA Esta]l R okl go] Weth o ol 4IYA 2
Foleks 7]oistz 7lcigict.

—

Pz

r{n

(1] 44, “gh2o vpakg A7, el 47 A 13, fe|d 47, 1991.

[2] olgi&, ¥hZole] EEWS, &AL, 1989,

[3] o]&d, “shZoie] wo|g F2 wolge] AP edE”, Yir] 21-228,
q]s}-.c_’.)«ls)-ﬂ 1992,

(4] e}&<d, x2A], 34, “SARgo] gt HelFEe] %4 J547, &2
A} 220%, 2%y, 1993.

(51 =xlqiA], “Aeje] Ho|”, AFoidY A 3¢ A 1%, FYIFIA7L, 1993.

[6] Heinz, J.M. and X.N. Stevens, “On the Properties of Voiceless Fricative
Consonants”, Journal of Acoustical Society of America 33, 1961.

[7] Pickett, J.M, The Sounds of Speech Communication, Baltimore: University
Park Press, 1980.

(8] Zhi, M., Lee, Y.J. and Lee, H.B., “Temporal Structure of Korean Plosives in

/VCV/", Proceedings of SICONLP’9C, Seoul, 1990.

—139—



