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Perceptual Dimensions of Korean Vowel:
A Link between Perception and Production

= T
Yang-Gyu Choi

ABSTRACT

The acoustic quality of a vowel is known to be mostly determined by the frequencies
of the first formant(F1) and the second formant(F2). The perceptual(or psychological)
dimensions of vowel perception were examined in this study. Also the relationships
among perceptual dimensions, acoustical dimensions(F1 & F2), and articulatory gestures
of vowel were discussed. Using multi-dimensional scaling(MDS) technique, the
experiment was performed in order to identify the perceptual dimensions of the perception
of Korean vowel. In the experiment 8 Seoul standard speakers performed the similarity
rating task of 10 synthesized Korean vowels. Two-dimensional MDS solution based on
the similarity rating scores was obtained. The results showed that two perceptual
dimensions, D1 and D2 were correlated strongly with F2 and Fl(r=-.895 and .878
respectively), and were so interpreted as ‘vowel advancement’ and 'vowel height’ respec-
tively. The relationship between the perceptual dimensions of vowel and the articulatory
positions of tongue suggested that perception may be directly linked to production.
Further research problems were discussed in the final section.
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ANESHE o8 F9 durt &5 Z(motor theory)olth £F0]2L& i) X4z A&
e dE(ink)& AAFEA Thy Azt AEHHAM deue 25E5e FxFoz
A o]t Eri(Liberman & Mattingly, 1985; Miller, 1990). Y& 4 UX % 3a}
o] wa7], FAEE(coarticulation)H & FHE Sael wet A zAA A
&4 ‘"’4'7‘17‘:— g, 1§48 “LQ-?SW] A 25AF L Fdsdn 2] gRojrt &F

i

(spec1ahzed phonetic module)% FaA o]FoiXH, o] SAHEEL T A4
& E5E FAstz ok ol wE B o wig ¥ AELE =& EEAA
(motor system)E& F3 M2 Moz AFH Uvtn T & wAigel Az
AEL JYn Folgte WP E MR widelARE 220 & &
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oghe BEHA AL TN WA Zolth v £F
Aok 8200 4949 A5l SATTGHE A6 HAAR Baasl A% L wEe 2
A Ee 9o B3 2 BENSS J¥ uo aNHY PHE TAGE de] FLE A3

2 92 4 e Zolok
of ATE NEY Bgd $UAUN AAF A4V BAYL WD, FFHoRE B
239 Az 4279 AFE FHSE W BLE 7% D/BEA B3] Bge A2 2
4 Fohnyl A% Rolth BIENY FA4 BANEE TAZ dRIR=UMDIE B
B 2 o) yAss AdH AU wenas ot SAUATEE A2 Bue] ol
e

He AYd F2E e PHeR gy olfsol g 53 ZSAAY B A E
& oAz A (phonetic feature)® A3 TeEo] 9y Ao
o) 2rh(Singh & Woods, 1971; Shepard, 1972; Fox, 1983).

289 EAS AAsl= 83 89 Flfirst formant)® F2(second formant)Z &2 A
<2 F17 F29] F Yoz olfolxl ojatd &7l vjdd & Udde A
o] Bamney, 1952; 1% 1 #=x). §30l9] A fol=® Fl3 F2rvbe @este] &
33}‘11 EE EEE0] ANE 7 duke FAEC AAEHY goH S, AEA, & LA,
1997a, 1997b, 1997c, 1997d; 2198 2 #=).

G, AEH, B24(19970)& F1z F29) glo] 2& el
H3sted 5 A9 TRE F F3, F4, FSE] %o APANAFI F13 F
ANAA gste] HE 247 A9 EIAFES 30-40 oY AL EH=e]Q 11 -4 4@1}‘201]
A FZAHZ s A = 2z 7‘}:‘01 o' Rgoz AAHEAE &
A HPAEAA FAE 247 N BEAFE sy EFT 10 Y ‘I:b_g("}, o, °1,
oA, 2,9, %, 9, 2, o) T Iz WLIES S5tk 2Y 2& 11
g oolde] e BEEog A% AFEC] i TUI S-S B AHEY Fo] wEt U
A71& gEste] FAT Aotk

E ) E(19970)—4 A HAxE Peterson & Barney(1952)7F #3138t Ae] €9 Aoz}

2 B F e, Peterson 5(1952)& 54 Zgoz wAdHE Zt Eg9 Fl¥ F2E ZolA
FAE BR(IY 1) AGTF $A90L FI% F2% hshll §4% g 2700 o8 ojw
o2 ANHEAE Fob Aotk 1Y 25 19 19 99 HPL AH Wi Aol
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gk FAG ojApd MEE BRAFL Ut} o] AFE AEE Bgo
A F13 F27F $23¢ AAteiEnh. 23dd 2geo AL AA3S
o d&He HEA 52 A7H AL T

zEeARH o 8 o 28& d¥EA(advancement), A4 (height) AholA FET
AFEAE 253404 39 HuP(FS FIW)Y AFHAE, 28 nAY LS o

S F9W)Y TAHAE I B9 EHE A SFAE (acoustic feature)

< F13 F22 2eA Aok F12 259 nA4s, a2l F2e AFA o8 24 9%&
&=th(Jenkins, 1987, Ladefoged, 1975). ThAl ZaiA 2&o 34 Fl13 e =& A
A9 8o g dFuA HAd FEt 28 4olM 29 F13 F29] ghol 9 2
A g2y 49 D Ho Huye MEAAG nAHX A% 2 #HE(aH 49
gho] M2 dASL UBE B o o] AHHE By §HEA & & Aok

Oy 47 B F Ko B3] o] &9 H?E’Jﬁ H/‘]S’Jr d&dtte AT i

239 AzA Adol SRAUR FUTHE Ao FAWNGW o ARE A4 o)
d9 AFDA At F$FE A0l o ok 289 AZ4sHe] g AEHAY

YA Ao Ye AL AAEHE el & 740}5]-
SAYAERE BeAZ AT o} 309 2 A8 £ EAHA FIF EyeN =
29 A4 A4 Fohle o FARAE 713 #88 WHoz oA Yok gAANE
HE o] 88 Be ATENA TEFHLE Fop BEY AZH a2 2443 (height) T A
%4 (advancement)©]t} (Flege, Munro, & Fox, 1994; Fox, 1982, 1983, 1985, 198%; Fox,
Flege, & Munro, 1995; Fox & Trudeau, 1988, Murry & Singh, 1980; Rakerd, 1984; Rakerd
& Verbrugge, 1985; Shepard, 1972; Singh & Woods, 1971; Singh & Murry, 1978; Terbeek,

1977).

zey o]gd AFEL JolddA Bz ASolH, TlldXE okF ol g ATt
g uhzb ok YT 2g ATeA HEHA AL EC] dFojME FdsA 282
AE FUE Ao dojritt EEA AN & AL s & o, dFole B ALH
I ZHoA g=olel 0B E53% ®o| UHg 7}:*“ M F= P ggA gz
59 AGA £A4E Fohlle FAYLS ol B A Eokol xHE faA A A
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HEaold B 4 Ao o] GFAAE DFO GTE 29BN FA4 FIARE O
A¥EPoz YR 1 Fo WAND Ak AF4H Ade wHaA ao
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2.1 2837kt
et destat a8 Hol Ay A etk olge d¥el 20-30 AEA
MgEdolr Y AHEA ol AUTH

D d7dd /ol/e HEHY ALES, /§/5 FHARSH F8iv, /o, /¥/€ RS, /He

ARG £PHaE 3 F=2).

r



@50 259 A4 a4 185

A
13F % 100cps
2

104

0 L Y A 1 Z

o " 3 PR\

a9 4. F1, F2Ch) et 89l i AA(EHre] #A(HA S, 1981)

22 A=

Klatt cascade/parallel formant synthesizer(Klatt, 1980)& ©] 43t Fl3} Fontoz A
" 10 MY GZE(e} of, o, o, 2, &, & 9, 2, oh)o] AFoZ AEHAL I B
SA A BajA Fojgtate] wal o FAo] thEAm2 B AT E¥L& A BA

2) /ot /N, /o, /A, /R/, /9, 1S/, /9, 72/, /o1/7F AR EE 10 E2AAIR HE ol%
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o] B9 Sad Adn AH ahzte #AE Wil d Jdon =g MDS ATelA
7bs e 1070 ol4del AFE7re Ao *‘57PEJ°1°F I AFETY] FxReto] £o)Ey] o
ol & dFoAae =2 e FAM BA ARE FR3E ] 10 7he) @28 23L&
AHgsta. 4 RS %i 2N REFL &9 Z %"3 o] A F4d Gt 9A
g FolA 1o AFsHs F1¥ F2 gg T7ate] 2 AdeA A48 10 Ay 2338 &
Asted AHgstH o] AFEE BEFLAAN 4 REFGAN S Fdo HAEE &
o2 4 E& HMER T ELo2 AU § Ue AFECIUY. AFE T8 HHl
zgdF 40 Mo FHSuelE AEREd, o F 12709 seWEAV, FO, Fl, F2, F3, F4,
F5, B, B2, B3, B4, B5)39 gho] A S fs =AHUA. 4 Z&& FAdske o AHE
¥ F13 F2 27} & 29 AAHo] Aot F32 /°)/9 A% 3040 Hz2 st vojx 252

2% 2600 Hz2 8t{vh9 F4, F5, Bl, B2, B3, B4, B5: 22k 3,300, 3850, 60, 90, 200, 200,
150 Hz2 RE 3o TF5Hoz2 HEHUrt 289 IFH(AV)S & 120 ms 5 10 dB
A HAZ 65 dB2 AT It 100 ms T A&zt vkAE 200 ms FL A1A 3]
30 dBE ROl EE stk s AHSE V| EFEFFFOE A 20 ms 9 140 HeZ 3t

I UoA 300 ms TS 140 HzollA Hal2 113 Hz2 BolX=E . A59 A&7]3
& 420 ms7t HEE sk BESEE 10000 Hzollom, $§492 cascade Yoz o] F
oith AFE AAztes FAH HEES T AFWMACA SHFACH SFE 4
Yzt -3 2H A

oo JH

=
=
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23 &4
Sound Blaster 160] Z &5 o] 97 SHAAZ Linux7t AXEo] e AEY PCH A=
A4 2 AFEA AHLEYAT AFHEHE Sony MDR-CD100 3l=Fo] AMEH A

2.4 A

ARe & Wo| & AAZH AAHAT 10 e RO b 45 Ao B #ET
FA AEE Q7] A8l 9 B AR AelA 2o $A4 vE FALS AAFHT 43
AAAEAAL T o) FAT4E 2 P5E %s% AN obgEl ey @ THE
97A gaA W e QEAT & e o] 500 ms 1AE Fi H=ES
3 ANz ANHD AGATRE TolA 979 *EWM 24 Fl8EdA 7S
2 wrgsidch wed ¥ 2uo)x uiE F2d of Agoz PoslEE sAth

AYe F AMeE TAIAT Z Ade oA F E5oz udoisth & 254
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AL, //E AL 9 ESAAR BAY /9/9} /H/E |FEE2E £F

E &
AZ BE ok don, HId AMe /°H/9} /A7l FEAA YAAM 7T ZEAAR
FEEdn BE ok AchHIF, 1981 ©1718, B, o84, 1994 °|2 <, 199%6; Kim,

1968).
3) Klatt £AE §A7)9 dtebvjelo] #aiAE Klatt(1980)5 #=
4) Yang(1996)«l a4 B4 47 Ao wEW /o/E 1946\} B2
yelq oy /ol/8] A$ole 3047 Hz2A 8 ESEd vla] @AsA =3k
ol#@ A 3t
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45 9] RE BB F44 M2 AANHNAT ZEF e F 259 AAMeN EH
£ 7He @ uAAZY] fstd 2 e BF 20M e BE4 W9 ASANEME £F
1Mo 284 e AFAAEA S a7t 528 gtk AA 1o Bvd 58 Ax #4
ol Y& F F WA Ade]l FUF HAZ AAHANUT £ AR Mol 20 ] AgAlHe] 4
AR 2oz Agdnadgd F 200 Alge] AAHAL, &4 2542 ] A B3AH
At

3. 4% % =9

45 N B dHE fA4 HAH A5E FTH3A(pooling) FAF PHEE SPSS 9.0
ALSCALS ol&3te] MDSa(#)E Ttk 2EA2gT ZF g g sde &o)4
st HFHo2 o4y dAE FaHh & REAIY 4 XY ”4 #T BeER
e el E 1olx, A 13 A4 29 oz %“‘“ﬂ 7 2 EAFE 243 8 0]
19 50tk 19 58 E’i"i, A9 12 g9 AFAg wIgstn Yon, A 28 &9 ZAA
Brdsta eS
1% 5°ﬂ ‘%E}‘& %%ﬂ ‘FJ A FoAe vlddE S B Ao A" 2E AF

Aol Hel(ay 6)1t oi¢ fAEChE AHE S B
‘:}2} 4"“:‘%’3 2 ’%0}{‘ T AZtaige] Bgo B Aozt & 4 3
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Ae =
S 44%e BAFE AW Stk olHY FSBAS BANY] AN RIEY Z Y
) BEgS Fl, PRS0 4R24e sugdeh 1 2%, 49 12 Fosh, a9n 44 2
£ F13 Ztzt -8%5, 8789 £& 4TS HArHp<.00D). webA A4 12 289 A4 7,

281 24 28 2e9 A4 eEE Adolgtn HHE £ 9;1‘4 o]3j 3l &4l oo
AN 388 dFAFEHR X FrHFox, 1982, 1983; Rakerd & Verbrugge, 1985).

T 1. MDS A Anz dojal 49 13 29 2004 72+ mex3Fe] 9 23 Fl, F2 3H(Mel).

3o ATYA] | e o] 2z F1 F2 441 4 2
B ol 301 2338 | 0045 2338

9 301 1990 1724 | 0222

A - o] 454 1910 ~0.051 -0.598
° 9] 376 1627 1.417 ~0.860

A o 560 1750 | -0241 0.049

B ° 370 1202 0.605 0.435

= B o] 580 1082 | -0717 0.644
A of 765 1144 | -1394 | -1.104

o B < 310 730 | -0211 | -1349
B2 2 454 710 0667 | -1177

FBAG () 2 13 FL1o 075, 24 17 F2: -.895
29 2% F1: 878, #H4 29 F2: -.059
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olAE A9 AMREA A HAZ]l WEY Aolth o|RE HYF F(1970) BoAE AT
A= AAE vF ik o] ul Jje] RE&E AL tE ELEL o)A FTUAA Az 3

g AZE T Y olRE MR AZH oz Wioe] Lolgg AAbs F1 Utk

°] AT Azl WER W 2ge A9 F A9 AAH Aol EH/SHH A4
ol F13} F2st U3 Aol eg & 4 vk 29 47} BAF S0 RgxgAle 39
AEnA X7} F13 F2 goll W so] ok AR g nes] 8 o, 239 273 Ao
2 o BELA AN} YHD o] 2ol g NGHAo] Ao BY FRAYE 5
3l APHE AAbetL 3l

ojgig AMIE LS EgAZo] BEAET BEo AFAA FAV USS AAETY. 2 B
AS W37 JAME BY 2802 ¥FRE AT AN MY HYHY AL o} ARE
7ol A YA BAE dotE gart ok z22a F 3 AL HJd Alold EEE
ke AR BAANA zel7t deAE A & ot ok =F 7H°‘°}‘4 D%’-‘J% Ag 9t
e BN AEE 7 dolAM F ARE JuENSY vjud] 2gd g A& ALt
43BAE W3le d #4% A5E 4 F A& Aot &9 ’:}E—‘)r AZkzre) AF
37| A% 5 Aol B oS Zo] Ads £
Dozl A4 A& BAE LolRE B AZAA2AFH FEALY F o=
Azgol] FFE FAS @ & A2dE d%g BEAE FURHoZ dojFozH LA
o] Azta A&7t AEL Brp Uk UA FAT & UL AolTh

Pisoni?t 19| ¥R E-2(Bradlow, Pisoni, Akahane-Yamada, & Tohkura, 1997, Logan,
Lively, & Pisoni, 1991) /v/3} /I/& H9Y 42 AE31A &v 48 FUEL Qo 3
ZEEe 238 AT vk glth ol i/ Nl 224 Aot e F odelz 3
A% (minimal pair)E& TSR AEATAZAA a4 FoA & D E 5534-7!:
g7t /3 N TN e RE EFSHIT YA BIINEF st ofge HFEE v
F28t7] Y8l 2wkl tE H=wg AFse A2 AGFHL AAAY 2 @-'Jr
BG4S 4/5) /€ Bty AZste d AGEA] a7 e A2 vetdoh =3
Hagel F dolo g dEFHEY TSE ARFH H - FoA H&3 vIAANA £
F3 AZLEA ol i o|F 7] AFoA(H LA A) AolE HrtetzE Foh. 1 A3 A
FHE AGE opve AFE o= A= AH A7t e A2 vewoh
JEAANA A/3 /o] ¥EEHA Fv RAMY LY FLdE Wdo) o HEEz
= 28 giu|(vowel contrast)7t EA g ST e wrole] wet TRt AMSEE 2o
2P g4, 1981 ©l71&, AZ-E, o4y, 1991). oA, AddAdAE /o/ek /o 2
g1 /o/s} /0/F FEIY ALEEA e

mEtA ol g WAL ARE e AIRE FAAM ESALHAE Bl /oN/9) /o & /oY/
¢t /o/ ko] AolE AR Bite AIERES iAo E AAMEERE AAIF ohd Az
FEEH A vasfy FH Fo Bge] o= A NHHEAE B AEHIME FEH
gAgozn zzto] Ao wA = %‘%% Yol 4 Qth obg Wl ZEZA g=
BE AR /ol/et /o) BF FEFTAFES FETFR)C] NGl viAE IFE do}
B £ gtk Aol AEd viAE T AEo] Azt PAE FIPe M2 vmfre o

mlo o aZ

e mlo

o8
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g a4 wol Nz &0 A5E BAY & g Al o Uolrh A AM Fe
HE NS A3 oW Bo] Y EHYANE AL L & gom, AR T &
@ Z2agolt doNE Z2aY HEE A% AF AT 72HEE AFLE ¢ AS
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