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1 12l o] HAA A

/‘é Ao djgk BAL 19303t Vocoder(Duley 1936)el /d2 A&y &= 7px|¢
AAAQ AFE 10409 die] SA2HEZ W] e o]F Potter, Kopp & Green(1947)
o 2¥9EezId A54H4E T2 UL FASHI AFSAGL E £ Jv. 1 F,

0('211
-

Y, go

190t} 1960l = F2 HAATHY LTL oldld DY Bl FHAN B
AT7F gl %I, AR AESAHANG U@ ATE 19709 MFPAY FAL @

2 ARPA741§’(1971 76) °olFo ARHAUAT & AU ARPAAIE A 1975»3011
HEARSAY-II system, WHIM system, HARPY system 53 <& 1000 o] o3 £

o B3 AF3AH AEFAAAAN FXE0) A7MEHATG(Lea 1980 F=). A A& NTT
9] Ttakura(1975)& #L2 &lo] DTW(dynamic time warping)&tE E‘:} 223 ¥ v
e gAA MAaL A9t

AESE Ao giF A7 1980d g E ASHAEH, 1982 MAF 49 Wilpon
et al2 FAE5HPe o] 112970e) oigh 2402 AdolA 91%9] A &S B A

O

>
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o2 Bu3Pn, 1983d FH7l-AE digte] FEATURE System(Cole et al. 1983)& &
Hol T&glo] ARHAol 7123 WATE AR 90% ol HEFEZ FoJHAE U4
3 Aoz BRIy a3 FAFH MYE F8A%E IBM SA4UA"H A= 19853

of B E F}RFEH AT 50000 FE FFO did) 97%9 T2 UHE&E BAF
Tangora System2 7ZI%&c 2z FAd&Ezy 494 2l A&3 Bolt,
Beranek & Newman(1987)¢] BYBLOS System Al 997 ©ole] A2 4<14]0) 93%9)
AL B Aoz RuFYUL, 19883 HMM(Hidden Markov Model) 298 o] &3
74l 7]-2 & di8te] Sphinx System(Lee 1988)2 ARPAA 9| 7]E 9977 dolo EF&
A=Y o 997, 60, 209 ¥ ol wet ZH7] 719%, 94%, 96% AAEE R
Roz Ru3Pet UFE oI FAEY d&£SA AN dFF dFE 1990 oo
a°1’~1E A&, F3, vIFe SAJAATFREN s A& AAYH T glon A 43I
Foll o213 Qv ALE BuHI Qlth

51%41115 H|Z 7| 2FFd EA3IX T, &AFE Dol A i g8 Adggoe
P53 glon (Aed 1991 FR), ¥3019 dEIANAE AT AVAY RIAME E
A=z Qo FFHEg7|edy "Il 404 A" Y AFHEIA,(1989)%
"ol E2 9 diztA] 7|ABG B I BIA,(1991), 281 FFAAFAATA
9] &g 7ladd B3 AT+ HuAM,(1983)¢ "AFETHAFE AT 8 xV|E
A B3 ,(1991), 54 "3Fo] EFo #g AF: AFFY AsPA 2" FEE
A% & 2 FHFE A,(1993) F

E

2 4949 NE 3

Folx SANYPgoezRE &4 EAESL FE3d ¥HY S99 ©
SA92 FAE FoA A F2 AHLHD e ¥4 E24AE EQE

7h) Dynamic Time Warping(DTW)& ©] 83 el of 3 iy

1}) Hidden Markov ModelstHMM)E ©]8-3 &4 <14 w4

t}) Connectionist Network(CN)& o] && A7Z% S804 34

) S4 & AL olfd= HE 44U H4

el o3 w2 (Template-based approach)2 U H 4 5o 2HEHS
U2 948 A" dolet wojxe FFE HEH} d=AA AHF {FAIG AL 3
A urAloltt, E3 YEY Itakuraol o3 AAE DTW %42 qlgd
o] vlwAld] Yeld £ Qe AZAH Aol S HAF §7] Y3t FolR
o AlZtA W7 E BRA3 HY vjugAoz AFEY ATE W] A4
L ARE BAF7] dFo) 133 SEEol AR Bo) o]E5I v Hao)
i} o] A2 3zt Sy tiiRE o3 FolF AH5FTAHUAAAE A&
€ A7 Aok

HMM #2412 2 Alet 4382k Markovel 98] 1900t %o} A7H¥ Hidden Markov
Modelsol 71% & 543 & o83 SA4& Addse Taojny, o Wl &
A B & (segmentation)F 42N AE FAl FAHeE HAY 5 U7 wWEol 19703 )
Fuk o]F F2 Ul &3 ?“;—’—‘T—%"é" ‘°ﬂ Bo] o] &5 o, AR LeF d&F
AzdozANE 7 433U R FHI U
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R84

CNel 4177 3|2 W4e Azt 5
= $HAN e A@u e P

o BEHFH NG AFTES 2L AFAZEE o
£t o2 dAdndEd 54 F2Ed

Ao HI N=Zo] BAHI e A& L4
2l (Knowledge-based approach)2 & #F&4% AAH} 2 A4S vgoz viAd 3

2

A4 et a3 WEF 244 %
&
S

8o dA&84904 Ala"low R SPREX (A
Zues FAHoZ & MIT dgs] &4
5 4

7=

peech Recognition Expert)s} V.
2 gH HIde o
< 2R &3t 7o AHTE o]&Y F U= E&(hybrid) WA o] AHE
=3
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23 &A4AH9 V& 7IE Bd

il

TG T dF "ojF F2 ol A go] AL v S48 e
2 VQ (Vector Quantization)s o] &% 344 WAo] gl=d, o]& =422 Yeiyd

e 29 19 2ol YEd & Qo

24YR| = (5H32] = |AzAn| = [2992] = [&
|
je= &

pl
2
e
i

O 194 BE vl Zo] WA JHEP olg2a SAHANTE AY oF(Lowpass
Filtering)A A E £33l AXNHFAH S AR F, LPC, PITCH, LPC-CEPTRUM 5& ©]
23l g QA EAS 53T 1 F VQE ol £F AU ny HFY E B
AEEFA 71 & oA HE e HEg wAAA dolE A gk ol
DTWSF 2 BA8 Al83te A|7HE Xolg BRAT F 71 A4S ddd fiyHESE
g iy 29 19 24 F2 dojdAd AlEHE #HAely] Wi, d&5A4U

, Ul W

& 9% EAGAE WP ST FAGstel F2T AU 22 dSAe A48
23 A4e) QojMe) gHd e 4¥e) dsl F o YHA FHsor T B
7 Qe

AL A% J)% BdaE dojud 9w
dz 4z Qed, dRez o

o]

W mPdo]rt opd iAo A%
21 &3, AR o)l (diphone), == &
S g 200X Po] £4E VB2 31 gt}
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a9 2 deg4de Fo nE

it

o > Digitization | p--——-- >IEE Y S407
i
Signal Processing L
| To} 113
53 22 -
A 38 2 94

(Low-Level Processing)

Y 2004 B uiel o] Fojzl S9tE WA ol MIoA UXY AsE vl
o2 F gAY A5t "EHE SRste] ABCIZE)T FRENEE)E d4z o7
AUAAZNE vehh F& =dezad mgoz e, sy Jmzg
(zero-crossoing rate), @2 FH5tie o), EWE & Z(formant track) S w2
HE #3230 o2 Ang 2R SHYALEL 323 Un, olgld Auz2y o
2997 2299, 281 ]a1 3 S2AHERE &80z Yoz UH"‘]é} Sk
AXSA BHChurch 1987 FZ). BE A7|ME 39 SAHHo M 2Zaojo} & =
A3t 2pdo) BAA, :am FAD9e AgAoNg Sexe Agte] R
Wl F o FAHA =247k Qojob @k

A2 AFEAW0E 2o dojsa YA BT £4A4L A Rz ge
g 39 mdg AAsa Qo

a8 3 o SAA 2d (PF71 1990)

Y 39 SAHAY Ede oatd SAHAYRZRE A 2P (segmentation)o] & 014
® ¥olZ(phoneme-like unit)}d Y8 Y2 &1 Y=d), SLB9 dso] 2 FA S
AZRH ddY F2Fg Foluls Yo FAHY AUtk EE Ao TALH 44
=8, HEBe 22 ¥Fo FeqAER §4r%Y L2494, a3 ¥CC, CCC,

CC#, "-r#, TC T3 o] H4HA %= L2ANE FAY = FTol S g A o
(phonotactic constraints) $-& )%3}"4 Z g & vlg ) gstE Ay e A 385
A B dHELE AR 5P F9Y 2292 d3stn g agu g n &
AR RN Fold 24 Jlrf‘i"i—: H oAug 4 EHAEL o€ 28 RAA}
F O TANOR wsAk Ak vi$r] 29 39 e

e &
g2y $298 Fopit HUUE B A0E AeHD gou, Yoz A 43
AN =AHAAT A% B SH 2229 AL oluT o B oo}

e}
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SRl JAZ FdF A T2 FAF & BE Ve ALE F2 E
Ao A2 AN E EA-S4 ASAXNE stved, 8T SAFPAE NEHL
2 zeonsry BT WA (Articulatory synthesizer)® 232483 HI Aol ot
AR A7ty Add & 5 wAVIHS 2 g wH, IXRe Al g9 779
¢ EAL Jehr] 98 AF9 AS(buzz) R EHE "3’“ 71E ol &3lE WAojth

31 $4%4e T
Ao FALY FRE 48 2

st 24

7} &334 7] (Acoustic Synthesizer): 184171 Fvt 52U <2 Wolfgan von Kepelen°] i
olgt Aoz JRe stEom <zte @A 7|#E B2Wdd 4% FAE AEE
WA g ’éf‘] ol o},

1}) A 7)&4 7] (Electrical Synthesmer) 1930¥ B8 A7) AR E o]&35te aglE AA
g e FXE 2y 24/84(Analysis- syntheSIS) 22121 Vocoder (=Voice
Coder)7} olo) siggEtr. B3] o3 749 AdS o8 ¥4/849 FAE 7H9A
Ad A 7](Channel Vocoders)gts 3},

t}) A= E3 8 A4 7] (Pattern-playback): 19508t F-E o] &71%d SALE7IZA
2¥EZIRY] PAAAL FHE Jog olgdtd AE FAH e FAojd.
g 18 404 BHE vle} o] fA 2HER WS Y F o] R 2¥ERT
Wol| Vg 2Pl EFH NUXE thA] L2 FA3tE FA ol

O 4 2AEY FE A7)

45° mirror
Modulated O‘,
light source h
el e
J—==—c<¢ Spectrogram
=

Light collector and o)
photoelectric cells

Amplifier ’—-{QLoudspcaker

) ¥ E FA7](Formant synthesizer): At BIL& BAEH] 98iMe AFS &
A7 (buzz generator)E, PSS Wyl SAsidE '715—4' &% A47)(hiss
generator) &, 231 EZgH FH AL HAixe =r %A 7] (formant
generator) & ©]&3tE SAEAH FXolth

up) Xl #AFEE §A 7] (Synthesis by digital computer): 7 FE & o] &3t dAER
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Ro 2 IBM# 5842 Speech-Station® CSL(Computer Speech

Lab) 0-4 Z22P3 U EA S Sound Edit$t Signalizer $9 T2 @A o
|51 Jo.

AN 2547 QAzke) w4 a
a2y dAZ G4E 3 o) &s
A FAYE T2 BAEE 24 %}5‘]—2— Ht’aé} ]a* & °;l°] o}

o}) LPC 2}’“7](Lmear Predictive Vocoder) Boy &4 24 =&AL 8 oA o
A& =g 3484 Vocoderg 712)21th. (Denes & Pinson, 1993, # 104 232

]a—]zs} SAFAH7IAM A SE0) Bl Ad2d e A7 H7] 9ME BA e o

43 g4 £, 9A, A 53 2L 283 EAHEo] ¥4 HLHojotyt )

1A 404 & FAdoA WAl Aol & dAFols 2EE g4 BFoz

Mele BT Fold L 2AHoZ A e FAHC EgET. B AddAE F2 2

47 4 AFHE AT BA/SA ¥ AAH el e A dFstnA ok

TA/EH ARAAEL Iy oz dojAg A SAEAH F1A #AE AAA B

(34 1993 FZ). dojAe AR L AA gIn 22 £42 AgdEr}

7h) AXY HA: £A, o] Qo] T3 L EF BExE AW dXER HI AASE

) :TL}-E- 24 34 d¥EE £3E FAY/EgER R B g

) E€EHE FF A T THRS TAHY AX9 2L BA Hu o w3 G
XE ofn] Fuo) we} FHY AT BAE FHY AU HYEn Aol 2, FA
(pause) §9 A¢ & JRE F&3Y

2 Sx/g¢ 98 A S Bed, AeEd T4 2 & 7HES HEsd
A" 7 o™ AL Aguedz WA F4.

o) @9 S A &4 (phoneme), W3 (half syllalble), 23l W& 4 (demi-syllable)
e 24 59 99 g A AN HESA € 24 d9EE gy A
cig=%

o g AojAy Aol Bud AT AHElAANM F£2dE 28 ARG AFH
A54d A5E 2AS AA LSS WEA dod. IA 24 AT BAE Fo
A ZRE A7 LSP(Line Spectrum Pair), #2EYW(Cepstrum), I3I2 3 (Parco),
PSOLA(Pitch Synchronous Overlap and Add) 59 :‘?7 1/874 (Vocoder) W2le] & 5
2 ol&Fa ek EE AAAE w7l AdME BEA 287 AR eA4TE 2

Felojop & Aol

dA G FAo golME Fze] 29Eo] 7Y A5H o2 RAA2YA ¥
A A5Ho2 AYHEE stolop B oW APP AL B3 v HNew @i
A8 AA F2% £, 280 F w9 972 B4 5o @ 2T o)oky Az

A4 5ol FEAAXA Bt (AR A AFE 1992 F=F). o)FA AFH SAd
%*(F,. Fundamental frequency), %% (intensity)<+ ]d‘/\] ZH(Duration)™} & £ $ARE
E

AZMEel g9 Bl A7) 2 Polst B 2P 227 HEo)AA
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d.'i 34
da
m}.
m.

& & 155 ]z}x4og e, & og 29 594 BE
uo} Zo] (Ft2F9]) At (MEF9]) Fa, 28x (Wr]e) FAZEE el 1
4 = %oltt, 1% bat %79 2"WEZIW AFE YEd 2Yolw, 19 5b
& ‘speech anlaysis time’ & Speech Stationo|&t= AFH SFIAHAEHNEZ YL 53
u

Analyzing filter

Ceeme e s

) 1

1

e J
. s — Microphone
e %S

V.

b. ‘s

wlind
2% 5bellAd B 4 Rl 7k §45L A8 $FEAHH SHeE FAE Y. 4
BEW, ¥ }ﬂ—‘ﬂu /e AAE FuT &5 % SA(FY 29 A 2 R A
39 27] THELUE: & F3)4 37+ Zo](falling transition) E%)o] Vel glony J’r"l

/AS/E (2 KHz ©)49 28 §A42=Z vevde) w&d s /17 988 /4 T8se
Aoz Vel vt z2#lm 2 Jakobson, Fant & Halle(1952)2] Wztg o] 2o A& o)
23 ~dHEZ Y] HEd H93gE wel A Eo] [consonantall, [vocalicl, [grave],
[flat]l, [nasallol A} B vle} Zo] SFFAHHLE Ao HAUT.

tlo
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R R 0 v“’—o}—‘é—-‘% o2 AAHE 19403d L9 Potter, Kopp &
Green(1947) 9] A¥3  2%F9  Svensson(1974)%  Klatt &
Stevens(1974)2] Wi’éiﬁ T2 BFEAHQ AR BT Puld wiEo] Aogo
Ao oF2 U3 TAHAY HAE $A EIdoh 9] S&A/AEG 22 &
A HEgo= A3l SFIAHE EAHEC] SHBHC "t 2dEZ YA 7] &
g detyz 7] d@Fo) Fant(1960), Liberman et al. (1968) Lindblom & Svensson
(1973) 52 29EZ Y] $4A% HAxo] E7led A2 FeHd. 29z
BE5o] i3l o]z3t FA A HAMR <84 Chomsky & Halle(1968)8] A o) R oA =
[strident]el= AAL A3t 25 [highl, [low], [anterior], [coronalldiAl & & 31‘:
o] AAHAEo] ZFSATH R HFHAY. IH 2HEZ Y HF9 FAHH ﬁﬁﬂt
Ao MFolx: 9gS ulH 19703 dle] ARPAAIZOIM = & 3AA & &
d  AFA(Bottom-Up) SAUALAHG FAZI BYHAYL FQ3s 38
(Top-Down) S4<A A4 o] 45404 7j& waloz g xH,

ARPA A goA e 24049 AL b 2ok WA A 1 dANM= F
2 dERe SAHAREE AHEdtd FA47IZE 7lesta, A 2 dAdA olE SAVZE
Z122 3o dolrt g 2E LY AAE Fol st dold A8 wEY. ¥y
S4A4Y SFADAZ FEE F U A1 € A 2 DANME ‘she prayed’ 9 ‘sheep
raid’ 233 ‘may clean’ 3 ‘make lean’©] Z}7] /fipre:d/$} /meiklin/9] ¥H &9 4
A2 722N FAF/2nE F oA (ambiguity) S T ¢ A ©oh. oM A 3
GANME SEFE2E o7|E AFH A FAAHE TS ol FTAH/uF Fo
Hel BAE A% sl ANvA AR TARH 29 FRE o §3tel A
&< A |

gy ojgpo] kAl SAQIAWAE AeYst ARPA Al¥-2, Klatt(1977)°] X33
v}9} o], Newell et al.(1971)°ﬂ/‘1 AAT v e Ak 7] 7—1]9}-4 OJALAF o] e
AE&SA AAA 2" AR o EFoE BN B v Add Aoz FHJG o
3led Cole et al.(1980), Zue(1982), Leung & Zue (1986), Zue & Lamel(1986) SolA & ¢
" /EALEH A AE AVUAA Fx3E g4 SAAAANA slog F3u 2"EZIY
o yWEd SAARRUCE AHER RG] FFL BT F JEXE A3
oL AYe B 2WEZIYPS AY wo=2 ¢ Walo] ARPAAIF Y FAUAS
x3dtd 71E9 o QAR RE © EARHYE R

uE

sdE23Y BEHH F49 94 2 ¢ A4 A

m Ho
HU ¢
r_?,
92
i
BN
i
ot

LAY u{

= ] v —
Y2 o8E F JY&d BAFE Acogtn T F 3t o]E9 HFPNAN FEZ HF2
SA/ERIES] AR A FLHA &1 £4 R SAHEUVeERE AHNEZ TP 3

54 F UFE BRAFAYE Aol

d#HAZ Cole et al.(1980)91 4 Ei" Zued A48 HAR L 313
o] Aol kM o 20009 AltE AHEZIY HA=o) TG &9
g @ g g 27t 2H9EZ2 35 AEAACAAM RAE A 1 GAE P58
(segmentation) S@AZ, 2HEZIPAS EAEA  (spectral discontinuities), &7
(duration), FH-&® ©]&F(formant movement) $& o]&34d ALAHAA FHE @&
(phone)e] @92 EAH3E }Aoltk.  ‘The soldiers knew the battle was won’,
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&3 ‘Wake jungles gasoline
sudden bright' &< HlE°] TFA 23719 o 49 2HE AAAAA UM, Zue
© 599 T9€ 289 Z4 I SAHEAY Aolg agm AHNEZIY VB 2A
o] Agox Bt 499719 BHLF 485709 AL S QAo =N o 97% o =
A= E HAFYIY. 283 “Say again”olgt= @7 &0 AUd" ‘baby’,
‘elephant’ & 45719 o] dojo] Wi EAL AAUY UM E 3 W A8z}
g}-okgh 201711—4 BHS B5E HEs <44t

ZueZt 2HEZOY RASHAYAAHNA RAFE A 2 GAE o]gA A4E BAg ~
EZ IO ved °’C?}°"qzq ERQTG Foj9 S A ARE o]l&doq F
BASE Zdoldle £43 EF(labelling) o)tk o] FAHNA Zuert B3E 24
TR Zide §9€ 3 39 A4S SHHA Y vmste 2w 23709 o
o4 A F 8% 7tE dAFH ANA MM o 67% 21 FHA L A
AEo A Z}7] oF 13% I 5% UANE RoF), AGF £ RHL %%94 e &
93%2 dAE RAFI Utk 18y ELRUE ASddA B ge
Atk a#-d o7]A 7 23T L d4E 23l SAAANG &
Atolo| I Zpol7t gtk Apdelth, AA=Z o] A FUE 399 %
AALE Hasted BHE o] Alolo|x <o F3 73-?‘°ﬂ oF 85%9] A x
o Abdolth, o] g AME L Zued EAHES EHIF o= 248ty %
T U AY @HF Aoy, wEtx FAFAI} vl AHE Ex FoR

_Q

do oft &
o

7ol 2 F &S RAFETR T F Ak 53] 7129 gy 24
g7t FEaoF & AL o] APolA Zues Golo FA/uEFH A
o FRE A9 o]&3A L3 @A ol A XA BAL Age ¥
A A kg AR 3R T AMA o,

ZueZt 2HEZOR RS AL FFEY SFIAEY EAHEL UL £X 17
(Cole et al. 1980:37).

Mo (i 1> lok ox [
it 4o ¥ o o mfy o

UIo o 1O uE do

m

EX 1. VZue?t S4948 9 AL43 Jof & Y343 54
2 g /A4 Folot v Y E HItg
A&+ F1-F2 xfo]e] Ag|e} 7| HItg
LA 7177} 7i/7) B}
/a/ Flo] RE 222 7} b =Tt
ZotEg | Aolr} Al SRR FRe ¥4
e F4 ohEgo] #4 unpEgXcl gl
/s/ A5 > 4 kHz
avi AL (4 kHz
v & /m,n, &/ 300 Hz o]3}e] o %]
273 7}x A 2tA (amplitude onset) 7}3
RNt et oy
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Ay B2 H]E3E opr|A
2243 €& BE FESt7] ot W&
AFNS F2¢} F37} ‘é‘zﬂ‘— Al Ao HAAZ
Ll RS F37} 2 kHz o}& 32t
/er/ F37} F2& ujejzt
/r/ F37} F2oi Uc}h
Aerg [r] Zo|7} uf-¢ &t} < 20, 25ws.
&S | H) 0111—1117} it
st (burst) | €& & : AY §ich
274  IAFupeErlof At
ﬁ-??ﬂ%: 23 3td, e o]F HES XY
/538 VOT: §-2d&0] v*i—it} HejAFAZ o I
T Holl & & : ofE ¥
27 : F2 %—E?—]Z](locus 7} 1800Hzol &
A7 H—% F29} F37} 37 XA

42 Wolg ANEe 574

A& AN AAM A o] v Ao o] &EHE FAXEAE AA FIHA F H|
2 Buo o&dx gt B E(invariant cues)®t Ewo] uwa} WEHE Rol: Wo)
2] # (allophonic or variant cues)?t Ut} I d Stevens(1981)9] ERAFo|EoA =
golel AL ‘22X, ‘FAAN, FIAA'H L EUAZET Yo PN =0
g2 gy ‘Bn'e e HoXNEE AN BT AoFE IFEHIYG.
a8y g7 FEE Fe FYI} 24 Ado] Adojo met EW(invariant) Ad EE
Holzld 2 FH3 Johe Aot dEE dolY ¢F FES /p/= ‘pie’ A%
2ol $Hx9 AME ZIA J1AgsE BEHAT, ‘spy’ A} Zo] /s/& H
NME 71N S8 HA gon, ‘top’ A o] §AY HAXAAME EEH wSET
sy gojoiA g3l 7Aoo mat FEHE gojo AL 3ol B £ glth Ui
B Foje] B$ 1A (aspiration)dFE FHFH, F HEHolA X3 W3
(allophonic) &4 RAelgt. ey 7|AA-E Fojdxes JAFHo A=t f&%"i‘)ﬂ%
‘e E BN By vk} o] Wi o, I3d 7|4 79 #AYE e A
& doje wit Wol £ W (AR AFHE VA9 SAXEI 2 2HA 9 %57‘5} &
FSAAH EA o) A¥MEEaRNY &4A TEE £ e Aol s L
Qo)F 9] 71 A& 7|7H(ong positive voice-onset-time) & & uUElHT o] 3 AlAdE
E13l3 (ARPAAE 717+EQ) 19708 0] ZdE o)g]d Wol22 JAESo] tho] &l
AoiA olFEH Ego] EHE ‘2874 EFAF RozE NFH BY (DF 9% 2L
9 BAS A9 AEL SEEI obd FAIR/u| R AT HAHE AR UFH
peR=g

v

_\«;L
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(1) gray plane vs. grapelane /gretpletn/ [gre!g) lern] vs. [greip’lern]
She payed vs. sheep aid /fiperd/ [fip’erd] vs. [Jip erd]
my train vs. might rain /martrern/ [matt"rein] vs. [mertrern]
may clean vs. make lean /merklin/ [merk"in] vs. [merklin]
I scream vs. ice cream  /atskrim/  [atskrim] vs. [arsk®rim]

(2) /uripaksatapafekanta/

7hH 2 2HA (BF) o Wl it ) $-8 2ap(Ee]) el i
o) 8 @hH gEArg el b ) (27 FEHANENE) vt

a8y FESOF & FL HE o]5o] FUF $4249E Z#1 U} HEE WHolAFER
152y EAoEd HMols ENEo Sgsgdoz BEns Ty o JeldriE Aol
th. o 2¥ 62 ‘gray plane [greip’lern]’ & ‘grapelane [greiplern]’ & ¥ 2#E
2902 veld RAolth(Church 1987:49 A-4)

r\l

Y (6) “I said ‘grape lane’ not ‘gray plane’” (F¥ 2HEZ)

i, F""‘ m lrl"llhx T :

11111

¥ 6014 ®e e} ol g9 A /p/, A, K/ FAE AEEL FHRAME F
A Z14FH EEHAN FHLME EdFHe dgdth.  I22EE Nakatani &
Dukes(1978), Nakatani & Schaffer(1978), Church(1987), #71&(1990) FoAME °l&g g
Hol & SAE0] told &%) otvet L8l8 HAsA do] FAE HAst=d 25
Hog olgd F IS BHAFI 3t dHE FAFY Ui Tlo] %A &
2 ol ol SA/FEAH A olFold # UEAE U RBIIE FI Ayn
ZHChurch 1987:180-82).

(3) a. Did you hit 1t to Tom?
b. [drd3ehr r?t at am]
c. [#didse # hie # 12 # t" # tham #]

@) a OHES /e QAW LAz AR 6|4
b. UEE [ “AAY SRBAA
c. g Dle Ay gLy
d 7148she [Pl “AAY gEEAA
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(5) \—&Mg S A AAL o] #AA
[drdse] ==========> dit you
[hl r] ==z=z=======> hit
[12]  ===m======> it
[te]  ==s=======> o
[tham] ==========> Tom

(3b)Y HLSAAAE ZE Ba)d 9o TFL D) 2L dojo - Wold Aty
£ 2 v} g ) F(phonotactic constraint) 2.2 13} (3c)} Zeol HAE & dg. a2z (B)
AN B uie} o] 23E FFo] dd FHAE Av|9 GBI FAHA HE a1 F9
do] AL vund &44 olFA 5 A "ot

a3z 19708t 276 2&o2 ZFHUAY Ho)EH 24 ol Ago] otye
o3|y SAvdAYY FHE 9 A(sonority hierarchy), S8 7359 At g
A B G vl §HHoZ olgd £ Qv Aot A Wo|FH AL &
7 A 2L TEH 94 A IdESAHUAHY F FA) EHPFHOR oj&E F
At

43 83 R9} &9

SAAA A XY T ¢ 2300 A HG npe} o] UnHOR FoAR &
"*463°§-r51 A EAES F&33, 2% &AL 2awEAY 5& ol &std
2HE 249 AHE =F3= Ao A Y. asE= 3-v--r-4 °"%‘2 ]
2 wzte] SAMYgoRNEH JEEH H7 Q% 22 &2 93 5 /uripaksatapah
ekanta/~ =& Ao F@HY, 1 Fof HAG ‘401911 TFo2o Q42 FeHe}
TAME 2 guRoA gFozc. oy /unpaksatapaﬁekanta/«] SAAHZRE np
2 % “"‘“’ &)= 4A7 gk gyvstd, Fo W Ade o @rh-=hdlA Be
uio} go] o8 A2 HA4dE £ 7] WiEelt. My AR §Ert ot 29
AHE 44 distlM A 2 o, 2= d AdEe flo] 2 U E Fg3A =Hed,
ol 7t B A4 HAHdE F4F §A Bu ot e HrRG FA E 9n
H AR FE8£3] WEEHo g7 "ot dHE ¢ doEZ FAHE 4 6)F (DY
T3S s BA

(6) a. All right. (That's OK!) (M 7hH 28? (A a2 o] wol?)
b. All right? (Is that right?) W) ) (3 Zo] gho})
c. All right. (Are you sure?) oh) E? (v mEA])

)3 (DA & vhsk 2ol ‘All right' 3 ‘2 2= dolsl &
48

WER £ Ak 2u AAR gstE s AE ol Fd eAmlE shet

mlo

g £ Ao, AyEE Al rght’ 3 ‘2’ ge dole ¥ 2
5, 35, 5}7&, EE destde dde= #3HY, v oy &8 Aol 8 &
2 ANE $ A7) dWEeld. e I¥ 73 82 X9 WEE yedr] A d9
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(narrow-band)e] 2®EZ Yo7 plrart/3} /kire/E Ve Aol

ad 7. 29EZ23% flart/ (9 29EZIH)

",

v\ﬂav

¢ ¥ ¥
MNYERYETE LT TS TSNS R T R ST T AR

FHaw Deto 03421094 1037:37

189 8 2#HEZa¥ /kire/ (89 2¥EZIH)

"nllLJLH

a8 (M3 @) B wpel o] plrat/# /kire/s WER Zhzbe] owld wet zb
7] e 9doke] Wi WIS Ve Fu vk 2822 284 ARl A MIE o
£% ), Fold BFo] FAMEAX, JEFEAX, a7 Hlue £ EFIA T& I/

Fut 94“1(*&%‘)—‘?—4 Ew%’i"l getet 2 A "ok B¢y 2¥EZIW N HARE

=3 olet Fagzte FEo Efo He BS JEES /AT A
o} A 0112_‘3} Juripaksatapafiekanta/’ %9 2¥eEzadoz yehd 19
99 (10)& vjas B2

28 9. #[$ 249 A et CHpp#t[ ol #70 THppt#  (PP=Phonological Phrase)

X

T

88 22 @@ 7 69 7102 A58 ? RO 7 30 S5 98 7 45 13¢ 7R
(63+18=81) (76)  (2+B3=?) (2+fid=?) (30+28=58)  (30;
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a4 10. ##[Ta]]PP##[HL}‘]'E]’H]'OH#ﬂ":HPP##

iuy i pn.ksq,dabaqegathn@

v S S Ry e W T AT e W e

U r i pak s atapaogeckanta
87 22 Q28 2 65 72 70 2 7 M 7 62 3 75 7 41 140 2 X3
{2+48=7) 1(55) (41 {62) (75} {30)

g 99 7Y 108 vlms) By, ul && o] H(phonological phrase)e] ¢ wvit} I
27t LS 4 4 dow, S (duration)o] AdME £F £ ESE HuHY Ao,
T3 ojd e BE&o oyl oA T dof oA REo ZHojo Hla A 1 A
S & 4 9ot ( A/ 94ms vs. 278ms ; /a/ 53ms vs. 354ms, 84ms vs. 180ms). wERA
et S ¢&3 FRE o] 43, FolX /uripaksatapabekanta/ ‘-2 AT 2t
o] g4 dHE Z) dg 8)F 2ol #4E & Ao

(8) 7}. #uripaksa# -§&]9AL . #uri# K-35
#ta# 1= #paksatapafiekanta# HrAle}bel 7o}
#pafekanta# ol ok

Ty 2889 dAgol d&d FoiF SH2RE 49 A4S &= Holzn
7}A 3o, /unpaksatapaﬁekanta/——] <4 dd=ry ‘9, g, s, ‘W, %
ety ) ‘S ER Y 55 2E M5 dolg A E u AAMsior dH. o=
HzHoz LA FHxe e $E€FH ¢ HFEE o]&¥ AS, B ASoe
[uripaksalep, [talep, [pabekantalpp?] & ol ™olAMT 7158 Wol A& FoW HuE=
o] Ao AzHe Aoz @AY F YA @k vA LA /juripaksa/] &

u !

AdAA ‘'Y ‘Lo, ‘s, ‘AL o st ©oE AA FEAY E,
A3 fa/e]l &2 AN E ‘B E, Ut ]‘l}fli /pafekanta/2] &4 QA= ‘vf
‘o atoll’ ) wbel i &AM &4A “”\} t} "ol P E = 5 Uk
O $-7] 420014 XA g uie} ol b“°]°31 FARE A48 =& & F U
o, Al 279 &Fo] HA S FolA dA FEH ] RS Aol RAASSE AE A
Aol Az BF Aol §A9 WeldF EAS l%@ F Ag. 29 99 29 10
A B 4 Q& Highgo] 2ojel HE ‘7, ‘v’ ‘H’E AT AFdAE oJFAA
R=R= 7&??}71] 714 e} Bgsa gk F, ?4 AP 9] ‘W’ @A 18mse 7]4E &
= VOT(voice onset time: A4 A% JMAAZHE BAgFE v ‘w9 o ¢
2’ & olmt 71 35mse| VOTE ®olx Utk aelx ‘e ofa & ‘c' % ‘o' g
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d ¢ '8’ Y] 45msH 53mse] VOTE Bol=3 AR, ‘wRAbTEE o) A9 ol
9 ‘u'd 'n'e FASEHY J)AS glo] weHm Atk wEAM @ "o A A
53 X T RES A9 uwe $8 Ay mu bzt +43&3et e Wo)g o
S 39 999 AR QA 23 B 8o Hx gt} oz /uripaksatapab

& AH2RE 7] Fojd VOTE o] &3] 19 49 2xe ‘et o

O:

: e ‘39 g A 2 e F Bye 4
A FEH d S QA A (o1 /AR F3e EAY IS Silva(99)E F25]

50 #H&
51 A%£4949 2a

HRE aaxo
Foi3 Sazy

2 018 Wast Yo WA 484U A &
B e $2AHBe B U= J2 oy 2
A% S9Ud Hole Fud 2P HAuAd o3, 94
o BA% 4 Ao B¢ mHHoz o)y 5 Yoo oo Ba >

2
o

o o
fet
=
g
2
[

‘ZE
=

o H ¢

ol

e

rlr

flo o ¢ Hu

12
o2
ol
o
Mo

129 Be,
AR, R ouRe) Rgg ARYoR 2Y + YA Ak weld d4ggyel ma
o8 29 119 ge] £AHojo @
39 11 A4$4A4L 9% 24U =y
AL FAW
T
Bz 7d
== Ie[naza@ned) | (2258, Pitch,
st‘%’gtﬁi "aF SAEL LPC, LPC—Ceptrum, <)
A ) -
Ctely 2 sh} Az
=& A
(B T
AN F)
CFE 5% S84 QAo (HM, DIV, 4737 5 0]8)
HO._ :
[=]
olCcto < s
&3, 314,%) S|Ete] 214 [< HeEns
&N Ar 7
(4 5) Se QA [<—
= Ars
=g g s
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AC)

HA e oldRa SAHANZE YAEHS & A A BESSE HA
He AR, 1% Jduxg, ] LPC, &+ LPC Cepstrum & ©|&39 &4
TEAA T S84 EHAES FEIY. 2REESHY &2AAEE &3, =
3, JH(FAY B FA A §& FEY, sAAANEEE Be/MS/mrEL/H 4
27 F= J-u“‘“‘x}él a3 Ag/ee/ATNSE 7E8 FE 254AAR
E¥ (invariant) A& B9 opvle F9o| o &3t ¥ ol J F(allophonic) AZEE
F&3d9.  dgusid °l"ﬂ§l Hol&d AAEo TEAFESYG A zRHEE FE
(suprasegmental phonological parsing)ell °|&¥ 4 U7] wW&ojt}d. o] & ZP’" E9 =
ol o] SaulEA G SETE T STHEE o83 24 EFo02 R 7}‘“

R

o> 41 fo mo (B m¥

L

_EL 1 olrl do

# g4 AAE =28 WA Bk £42949€ AdHE HMUM W4l DTW 34,
EE A73% H2 59 PAL o148 4 Uon, of WUSL 24£AY B g @
of A= o] gHTh

£AE 59 B9d SAARF Wolg $eARE 4% WA 5 2AL 49999
2% Ans ¥ YPHoZ SRS AARVA FolW S4 AHZPY &8 o2
§ BEA U 3% §E A9Q B AYLRA YAV S4E Lo v o
g APoZRY A AAAA Foh I /5T wol AME oAl YT £
59 %%M.Sﬂr 7 SARSH guve £402 sue] FAW TROE HAHY 2
kLS

AUAA A gerd dTe Fold gaAmid ATE FodH
Molub 29 1104 RE uhsh 2ol A 9902, Z 243

MR S & wol Q4% BAANNAA HFHofol Bk P A%
SHANd YoMy Sene] dge oz gAY 1gz &P & Uk A
22% &9 AL AANE Sie BUAEE TE WolNES $YS4H 54% ¥
A $4% A § £&H B4 TN Folob & Rolw

fofstd A&
FZolge A

4-39

52 ure] g A}

521 BZg4%s §4U4

289 FEQA ST E Aoz & A £okE 7tEXH.

7H 28 28 Tiage WA Wi aAF.
o.
o

d

) 5% )‘éf?l: gigle) Bgd B4 A7

o
2
>.

L)

% o
O

) 37 $4%: Bade AN Y AT
AFAA =B SAANTH SATHN DAY 24T Rope F2 224N ¢
geAgel T Ropgrh. oAl £ AAME usAUct 3AeHGH SFSHAA
(psychoacoustic)d @9 F84¢ ARenA @t the 1Y 127+ A BBES Y

Bhd ageln 29 124& 53] Fo) #9E Fdsta Yed ayon
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I 12 A9 gHE,

]2} AR

{with stapes)

Middle car
ossicles

Auditory

Ear canal

window

Eustachian tube I

Middle car cavity Eustachian tube

q71A FEE HE& Qolo 27t e FHEA &S 3t AEY duAE FF
TEZ AzZige Helth, HAZRE ¢ole] T2 o 3000Hz 1Lf ATFE 7HA L U7
7o o] % F359 FAFS 3000Hz W99 Agle Bl AgHo of 2-4u) £
o] adte) o]2 7 "Act W RS A Y /MY F5< 20HzoIA 20,000Hz7HA 9] F
ggrt XY O ol FueE A EA Eed.

ag i Fold e FA W (malleus;FZ)E Yo Je ] wE AFsed ot o
Al AAE EF#H(incus; A F)] AEHT )AL oA AZE FTAW(stapes; T E)E AL
dg. a8d 9714 FE2E Fde 193 gg9%(oval window)S AAAAFIL Ye F
ol9] Al wivitiz} vix] zjuie} 2 IR st ATE e § FHEAZIGE AHAo]
ok owwt obuet atF e} 4ol Aol Aol(25:1) 2 AA HARY =re IV ¢
< gy 294 dEHEG E48 FEHA do. 283 SRS AL ol 9
shte 23eA A =4 7] 5 (rectification function)2ldl, 3ttt @0l Fold o,
olg &4 = A5 vl w3 AY (harmonics)dFAY ZF&(difference tone) =& &
(summation tone)3chE AFA o)t}

oz ol 9t9-H(cochlear duct) A= Wold) EfdFo) Agdd SFAAIYAE 7t
EAE 4 gde #7138 4 (electro-chemical) ol X]Q) 417 wulo = uliolFE= AL
StEA BEgES B4ste 48 @t o8Bz ixge A9 9o], Fol, HelE AXY
A A S3A EAAE 4FE] BgH] Mo AEH &S & & Jduh oo
2t # JASA(Journal of the Acoustical Society of America)?d] 22 =FdAE EH
Fago dsid A ARE JAERZ 39 4 A4 AN A Foge 48
o] ated Rt Yot

a2 B §84Q §4U48 g8AE ded 289 28 gAY E
zAbe] B Rol olYdt olHE & EQ B0 4288 FR/ZE/24/A28
Aol o], Fol, Wol& Fa oA Hz AgH+= 2
Hojof & Aol
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522 289 ¥FFH A7 SA4U4

4943 ST FEstd o 2L A 2oy RobF ust nizE 34
AF Eobolth WA VOTel o3 &9 HFH A4 FAE 13y Bzl 48 &
o] o] WAL [pI% [ble] AS, VOTE ZAts] B AAZ BL 208 BAF3
ed, ¥4< bl #WHE 10ms,E= 20ms 59 VOTE, 283 FA4E [ple 40ms,
50ms, £ 60ms% 9 VOTE RAFn itk 2ddH Fvj2 & AL n)=9 JAEL
o)L HFFAY FHol EWI} HFHA AL, F VOT7ZI 25ms 9wl F$dEs /4
Agoz a3y 25ms oY A FAAESLRE AAdTgE Aot gA] T3
A 9 20mse AFolE€ E 10mse VOTS 30mse] VOTE 7HW F &o] Fo]& 7%
£ o€ Z7] [blet [pl2 AAEA HAT 20mse] LI 2olE F 40mset 60ms<
VOTE 713 F8o] Fo3d HLole o} Fd XolE AR R Aol ¥
b FE8 H2 VOTY HFA U2lo] oo wat Aol7t Uk AMddolty. & g9
o} gjZole] Hole 3 FF9 HHAEo] A7 WEA G 24 @8 3 7R
9o & WHFEz2 AAAtE Al olHLisker & Abaramson 1964,1971 F=). oL
WEA Qo UE ojf T NS FURNAEL BL ALoE £d3A HLdgn B
4 th(Liberman 1970, Clark & Clark 1977 =), 94z 98 19 133 238 148
a2 Bz

a9 13 a1y 14
2000—4‘.%\\ 2000 4“%
N RN
~ v
REN i RON

1500~ S é 1590 o =:
} \\ « T \\
i} ™~ N
2 /' @ a
. Prosd o . _
10021 . © Py —
= <5

1 '
4C0 600 €30

FLiMeis)——— Fo (Mels)—a

a9 138 145 7] Folst 24 R3S FFIAHLE, F NEF A1 F
Bdee Fu4E A2 A2 THLUY FHFE Mel valueZ YEPR Folth, ¥
H Fu2E AME 29 139 14004 B uis} o] o]E9 BP0 25T £
73 2g A4z 2YF u$ FAIE BT oy, ol F dAY Egol BEF A9
FAeH =& (quantal voweD! [i, [al, [ul ¥&& 7HAx UoE Holth g
(llallule o3 AddddAM 713 &3] Jeyde EF2Z (Trubezkoy 1939, Greenberg
11963, 1966 F=x), dAlA%Fo] 7B AAAA goladtn & 4 2w fE A (markedness)
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AN Y FEAY, J A AdLdE go2 AFAL A 2V FHA4)
FAse] $Ele) BAUL BE AL Gois) 2duole) BeSe) 24 FAARH =g
[llalfu] 85¢ RHo2 1%6& Aelg F1 AH) Aok Motk S8 /A/-/a/E

o] R&EES ¥ HA HE & B I ARRHUAT, o BE AL/ /e
//=//a/S EFSAHA AN Apolzt (HIE Y Ao] [¢][e]es UAT) 24 =
< fillel /e /) /el FFEAEE Aolst Zo] A4 HI due AMdeld. 13EE A
—% Wl oluEt BEo LAY AFAHAN AHAER HFFHOEZ AYHI Jon, Ao
el o2 A3 7N E HAA 8.

o]y A2l WEH A FAHIA HAUIZ(A9DAAM < 5 GAY FE] Ae I
o} 2¢dojol= 2 3 gAY TR U= dFole HE olF Fog 24de] EE S
AZA A4 RAJZL e EFAE HAEA HAZEZAPDAA SFHAANE A8 AT
A ¥ X (feature geometry)®] AAAATZRE SAYAY SFHE H¥E 53 A5
g 2 AL A bt 31\:} &=} Miller & Nicely(1955)E "A&H+E 5,9 A3
YA 28 (white noise)2 H7}ste] EAHEo] 01“*7]] AA R E=AE APsPEd], °f
So 49 A% sel pAsel RN HES BAX 52 B o zFes
A4, o)AT RuA 24Eel AFALS e RAEoE AAEHn e Mol
2 Atk WA o4 AW $EES ASTEE £ AHE FANE 9FH
of 3 AX T A2 SFIANAEE FHMT dFHAF & Aol

Ll

el
ki
e

T34 1993 S 2eANYE AF HHAE AT "SH/E2/FHE AT,
21-

&8 AF3. IFE3AL 21-34

71715, 1991a. "Revisiting distinctive feature approach in speech
recognition,”

A71%. 1991b. Fo] Aol LA SN T #A. "FAYEE,
37.783-803.

A7 &, 1993, A& AU UMY &9 d4ES AngY "/
SUE a5, Sen de DR 9.6
ZA71%.0]-4A. (1991) “The role of phonology in speech understanding,”
Harvard Studies in Korean Linguistics 4: 143-156.
A, 1991 e SA4UH Y1e 5 2 MY Korea-Japan Joint Symposium
on Acoustics, (1991) 183-198.
%0 1990. Aolete FEF 2ol LA "L L B A L34,
170-177. .
A, AFE. 1992 EUE AF FH P Q3 x5 FA-SA AE
AN 2 A3Ay 9344 =3, 9 197-200.
o3, 1992. SAFA 7I& ¥ 2L A% "S4 BTN ¢ dzAE 93y
=3, 9 83-96.
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