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Table 1. Tested syllables

AT YAE E3 DYA|R} E=0 ALl Y 0jXE B

simple Forced Aspirated
CV pairs tl(de) Al (dze) Al(se) w(t'e) #(ts'e) H (") H)(t"e) A(c%)
VCV clusters o ti(ede) | ol A(edze) | ol Al(ese) | dwl(et'e) | MM (ets’e) | AM(eple) | oNEl(et’e) | of A (ec’e)

B. B

g3zl Al AFEA A4 E microphone?] A
SemA &9 Aol K% 889 3499 FER
A owlE ZAAdE ol SEE WAAA o] speech
waveform O 2 &8 3le] 2489 A&AS Fol&
SR8 oH, AT By Feje} ASolA
HEOR oA E VCVHAE Afrgolr A
Fo.72 oA ¢ 93 P& v w3, A5 A
ARl AEFAE HAFH FAANYE Tz
(Microstat)& 538l Hu-x, REHAE A&3A
om WAARTIY YRz Aold Bha FA3
o4& AAsA.

C. g3klz .

Fon - AMESISiEY CV(consonant-
vowel)& 3 VCV(vowel-consonant-vowel) 3ol =}
&S AgEtgon &L ‘o’z B8yt AL
& FERe] TR AGHATY A FE, AR A
A EE Ao R Stk Ay AHEEE S
ToA e Ago 2 TR v, 1%, 7
5o AZHA AR s 4 tH(Table D).

Ch= AL (Simple)

Lt @Az

Bl TN WA HZe AH L HES A
2ol oFaA HEAHLL PRI o H9E 5
g u HEe AzN WA R N7
A FgRr,

2. ‘R (GEAZTNEE)

olx ‘v dEtA BAFY FEUEE FH )
o] Foll A w&d u WAL s FEL 2T
e 715 oA FEFEAZ F FAWINFE ¢
H2 wEA7le o &ET A xTFI)AFe] oA
NFHE 7 vhEE dogda FeH
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3 A" (BEA 2T AL SE)
ool A W&H u MEe AEn se) F
g0l WP 444 A= FEL A2TFAY
o 2] AEAA F1 FAERE G2 PO}
gA o] gasel okall A& AL PR 7R
= Aueh A2 Abol g B 053 vhata)
WA FeE,

IEHHA (Forced)

L w” (A EEE)

oo ool Mrt FEEHM T WA A=
‘it FAdStARE vt #Ee Aof Az WAA|
ATk WEA Z1FE Este] SEA I

2 W (QUAAZTATREEE)

AR ot ol BT TLEW THH L X3} vl %
sh} ok 8 &o] A2 §71%0) 54 1 9
o B&RA] Hn Qwst Aok ¥ Gk

3. WA (AR 2T SE)

o} 7o} o] Fel A ut FHE W X 2T &) o]
g HEY/ g A=A Asdrt 5
B7p ot A] &g HEsE AL vlxshy
LWl Wi At AEw,

SIIH (Aspirated)

2. “5(” (i}}_;[_L7H%7]Y4-' %%)
oo} o Fol AT TLHM FHHL KT o,
oo e W A 47188 B,



CHXIDMEAl 278 15, 19974

Table Il. Comparison of consonant duration time betweesn control group & treatment group.
Control Treatment group

Syllables Y- SD. o 5D, T-value
dl(de) 152.91 52.39 173.19 38.13 ~1.1265
A (dze) 24759 48,78 328.20 65.07 ~3.9086 ek
Al(se) 335.35 134.29 320.34 89.01 0.3250
B(t'e) 58.99 21.90 62.00 1547 -0.4033
# (ts'e) 127.38 34.83 164.15 3B.71 ~2.7046 **
H(p"e) 99.02 38.87 282.65 168.72 ~4,77060 *#*
Bl (") 317.74 47.66 279.56 50.53 2.897 *
A(c'e) 395.35 117.74 486.47 57.82 ~2.3993 *
o ) (ede) 60.31 19.85 88.28 23.72 ~3.5046 ##*
ol Al (edze) 180.73 53.38 189.68 67.42 -0.4070
ol 4l (ese) 333.20 12212 42461 122.80 -1.9903 *
ol wl (et'e) 64.35 60.73 69.45 18.56 -0.2699
o Al (ets'e) 166.64 5797 200.85 4324 -1.7081 *
o (e pe) 726.30 194.24 858.80 120.45 -2.0474 *
of © (et e 180.06 63.62 202.36 5839 -0.9605
ol & (ec"e) 361.58 9877 419.63 68.39 -1.7284 *
*P<0.05, *+P<0,01, **+*P<0.001

SPEECH WAVEFORM 3% h “;”P:E;;}:“’::l::;:';;l ‘55 . SPEECH HAUEFUORM 45 S:E—E;.:AUEF:HM -46“”

— VYT A AN f\[\\
W AR

Fig. 1-a. Control group
Fig.

. HFNX

1z} o o] A&A 2 o glo] T # X &
2] Hl3(Table 1)

1. “d” (de)

AFAEANE A5de] o Aglenw (p<0.05),
AF7 L 2ol vle) ALl F7lgolM B &
AF HEo| FEAEHYD AAA HEP] Jex 7
&tA VERTHFig. 1).

2. “A" (dze)
ARS A AL Qlo] A Eate] o Ao (p<

-94 -

Fig. 1-b. Treatment group

1. Speech waveform of “El" (de)

0.001), 2%t 71579 BFo] AL bl #FHG T
33 el s versh(Fig. 1.

3 “A” (se)

AEA SN dxdtol o AA Yegoy, 5
AE FoAHe T, FeoE o YRt
HAAHog REFoZ oy Wi AEFME
A2 W3s ¥evhFig. 3.

4. “d” (t'e)

AFAEAZE gx2ry ANEa BFA A9
vl 28k Al YEbs e, B8] Helx A9 u%3te]
tH(Fig. 4).
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A7 EAHE S E’é?ilﬂﬁ(i*ﬁiﬂ Agel gl ux= HE

LR e ety

SPEECH WAVEFORM 41

SPEECH WAVEFORM A2

TR B At

SPEECH WAVEFORM 47

SPFEECH WAVEFORM 48

Ul

BN
AR

Fig. 2-a. Control group

Fig. 2-b. Treatment group

Fig. 2. Speech waveform of “H" (dze)

SPEECH MAVEFORM d6

Er T —

SPEECH WAUEFORM 37

SPEECH WAVEFORM 40

SPEECH WAVEFORM 43,

o,

/\f\’\,\

TYIYYVVY

B

AT

Fig. 3-a. Control group

Fig. 3. Treatment group

Fig. 8. Speech waveform of “M" (se)

[Py e

SPEECH WAVEFORM 3@

b\

A

SPEECH WAVEFORM 48

AN
L

|

Fig. 4-a. Control group Fig. 4-b. Treatment group

Fig. 4. Speech waveform of “H" (t'e)

0.00D), st@¢l Feh= vzl ony, BEoge o
7)ol Aztel ¥ #&skoh(Fig. 6).

7‘ “'E'“” (the)

Agel A&AES o] o 2L (p<0.05),
T BFOA 75 BFo] UERoy 1 Ak
Agwol o §x B89 FHl= o AstA ves
th E&o29] oA Xg oA e v

ey

SPEECH WAUEFORM 29

SPEECH WAVEFORM 30

~ Y"'\!“

SPEECH WAUEFORM 28

IR

SPEECH WAUEFORM 29

P

T

Fig. 5-a. Control group

5. “FA” (ts'e)

AL &N e AR o AU (p<o.ol),
339 e} B&ore] Hole FAR YL H

A rHFig. 5).

6. “&{I”( ¢he)

AFAEA T SlolM e AgTol o A (p<

Fig. 5-b. Treatment group

Fig. 5. Speech waveform of “W" (ts’e)

T4 HolE HATHFig. 7).

8. “ i-]] ” (Che)

AFAEAE Agate] o ZA HeEbgen (p<
006), A&7l 7159 852 AJwol o st
Aom, syel Fe we FsHA HeEhFig. 8).
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Fig. 6. Speech waveform of “4"

P ihon oo Ba da Mo ARA R h
NY Y Y “U‘iv‘l (¢"e)
Fig. 6-a. Control group

SPEECH WAUVEFORM 30

SPEECH WAVEFORM 31

SPEECH WAUVEFORM 32

AR
L

L

w——y

Fig. 6-b. Treatment group

SPEECH HARUEFORM 33

Y Y

SPEECH WAVEFORM 34

"

SPEECH WAUVEFORM 395

PO
wWVV\IV\IVY\[v

Fig. 7-a. Control group

oty

",

SPEECH WAUVEFORM 27

v

SPEECH WAVEFORM 28

v'v \(W‘\\{M\‘{ \

SPEECH WAVEFORM 29

il

Fig.

Fig. 7-b. Treatment group

7. Speech waveform of “HI" (i"e)

SPEECH KAUVEFORM 30

SPEECH HAUVEFORM 31

SPEECH WAUEFORM

SPEECH WAUVEFORM 33

o gt gy

TYYVVVTTY

DT TP e ————

fr—y

Fig. 8-a. Control group

SPEECH WAVEFORM 25

SPEECH WAUEFORM 20

SPEECH HAVEFORM 27

SPEECH HAUEFORM 27

4 V“-‘"‘U‘Y”"’V‘M

o

' PR

N YT ST

Fig.

Fig. 8-b. Treatment group

8. Speech waveform of “#" (c"e)

-96 -
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= o (=}

[y v ey pro—ry

SPEECH WAVEFORM 39 SPEECH HAVEFORM 31 11' “oﬂ kﬂ ”(ese>
AYRZAN AFoR o]PA T BFAAM &
o e AN {8 TRl ASA e oloifm, AR A%
A VN vee Anee o asiemEm), 442 43
wo Begon, $HREoR U A5 B

Fig. 9-a. Control group Fig. 9-b. Treatment group of Aol ol ¥ AithFig. 11).

Fig. 9. Speech waveform of “MEl" (ede)

sm-:auzrm as SPEECH HWAUEFGRM 33 SPEECH MAUEFORM 33 SPEECH HWAUEFORM 34
VAV N V/\ A I\A A/\ A‘!\
VUV

Fig. 10-a. Control group Fig. 10-b. Treatment group

Fig. 10. Speech waveform of “UIA" (edze)

Fre—

SPEECH HAUVEFORM 33 SPEECH WAVEFORM 34

——

SPEECH WAUVEFORM 35

TN ANEPS

R AW

Fig. 11-a. Control group

SPEECH MAUEFORM 28 SPEECH WAUEFOAM 29 SPEECH MAUEFORM S0 SPEECH WAUEFORM a3
/\V/\v - e ) AVAWaTATA
VIV

Fig. 11-b. Treatment group

Fig. 11. Speech waveform of “0Al" (ese)

9, “oll ¢}”(ede) 12. “olw)” (et'e)
YR Eol o] & g X&HAIRE HladA] X & AFg2] A &AZb Aol fllon, 9 w3k §
9] AEA &Aool | Ad3leH (p<0.001), 33 9 A3 S B tH(Fig.12).
e = AgaedA o ZsAvkFig. 9).
13. “oll A" (ets'e)

10. “of #)"(edze) AHe-] A &A1 7ke A g ol A T AL (p<0.05),
AEo] A HAZHE Tt BFOlA AY FAFEA 3o Pl gt el o, 53 $& BE07 o
or wge] e L3 H|S=8l% vh(Fig. 10). ol e vl F=# A ch(Fig. 13).
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SPEEDHI-;R;;F:M as SPEECH WAUEFORM S9 ;ﬂ- i]ii’-oﬂk] E] @9}\'9_!1], E}-@ Z}jﬂg] 034’115(]-3@5'_-_
ArgolA o WASICHFig. 14)
AR A N - {\
VR AR 1. “oH”(et’e)
A8 AEAel glolHE Fol7k ggion, 5

Fig. 12-a. Control group Fig. 12-b. Treatment group ol Pl =3 frAkekdth(Fig. 15).

Fig. 12. Speech waveform of “OiE" (et'e)

Ty P

SPEECH WAUEFORM 35 SPEECH WAUVEFORM 36

e AR Fig. 13. Speech waveform of “0I3"
v V \/ (ets’e)

Fig. 13~a. Control group

Avwmts Beviare e ot bim Eyspsats tres

SPEECH HWAVEFORM SO SPEECH HAVEFORM S SPEECH HAVEFORM S22

) \ n AN A

| O/ ||

Fig. 18-b. Treatment group

YV — o v
SPEECH WAVEFORM 3% SPEECH WAVEFORM 3% SPEECH MAUEFORM 37 SPEECH WAVEFORM 38

e | AR

Fig. 14-a. Control group

SPEECH HAUEFOAN 29 SPEECH HAUEFORW 3D SPERCH HAVEFORN 31 SPEEOH WAWWEFORN 233 SPEECH MAVEFORM 33 BPEECH WAVEFORM 049

= - ||| == o

Fig. 14-b. Treatment group

Fig. 14. Speech waveform of ‘04" (ce"e)

14, A" (egle) 16, “ol A" (ec"e)

ARGl Aoz oA AgTfrE A& Ao A& A J o] ¥ A3l (p<0.05),
o] Aol EadalA dA&s|A U, ozl A el el Aol 7159 i gLl o
= 289 Agpgo) BRI, 2o X 4A|zh E TEHHOH, sge] Ju wF AetA deign

-98 -



Vol. 27, No. 1, 1997. Korea. J. Orthod.

AT YAE S8 DYXIE} B0 AEe| YEY UXie S

Ty Sremt: Remeniceilin.

SPEECH HAUEFORM 39 SFEECH WAVEFORM 40

SPERCH HAVEFORM B3 e SPEEGH WAVEFORM 34

PR T
e} %

AN

e M

Fig. 15-a. Control group

Fig. 15-b. Treatment group

Fig. 15. Speech waveform of ‘0| (et"e)

v—

I SN,

SPEECH WAVEFORM 44 SPEECH WAUVEFORM 4%

SPEECH HAUEFORM 46
TPENCH HMAURFOAM 4T

e

Yoo,

ARARAAN

Fig. 16-a. Control group

—

m—

SPEECH WAVEFORM 42 SPEECH HAUEFORM 43

Y teeti

SPEECH HAUVEFORM 44 SPEECH WAVEFORM 9%

Oy

N MM
VALY

Fig. 16-b. Treatment group

Fig. 16. Speech waveform of “0I&|" (ec"e)

(Fig. 16).
2. CVEAA A5 A&A7HY) Bl

o A > A > E > A > ) >R > A > )

2 gt A > A > A > A > EH > E > A > |

A8 2o "o ot vl A&
FAll A= ‘A" HF Bk Aol R8T

3. VCVHIA 29 A&A7he] wl i
U 2 37 o)) ) > o) ] > o) Al > o)) A >0l El] > o) 3] > of w] > o] B
Ekats B P 0 D D 2 R B D s 2 P
tjzte] vls) X ol A o A7k “oll "7} B
ok el fABEA ‘ol b7 e} “ofwW)”’e] A 7F mk
o] gisich.

4, 5449 -&(Plosive consonant)®] #&A7F B3
cve
2T EH>H >
A & EH > E >

-99 .

& AL vlaLe] glo] FUF £AE KB
At

VCV3E
gl ol €] > of W >
2] & 1tof §] >0 ¥ >0l W)
Aol vlE] A J&ro A “oll et “ollw" e =
A7t apA o] At

5. 3-8 (Affricate consonant)®] A|&A|7F ¥]nL
cvy
)zt Al > A > A
X Bat A > A > H|
2T Agao]l $Yd £AME B

VCvy
o) 22 of] 3] > of) A > o] #)
A G o) A > of #) > o A
2o Hla s E ‘ol A" oA"Y &



=}
BE
Tot:
o
o
e

A 7F uk Sl

6. w23 (Fricative consonant)®] A 4A]7F W]l
Ccvy

) Z T A >R

A B A>A

VeV
o 2ol >0 A
2] Eoat ol A > of] Al
nhd& o] A &HAZE vl s CVE I VCVE =
F o FU8 $AE A Sl

V. && & 03

ol @ tEe] &5 Fo 1A, 5%, F4 ¥
7&*%] Y oo R FoE 1w wiolet A
ol Aelell wrt 7154, 7144 B A A Aoz
BRI 012 7)%A S19ldA] ofr)EHE W&
gzt 71 Eskm o3, A&, A, 5o gz
bt g, Z)AdA delesME BAHWE i1
T2 0, 8o 7] 9 FEjg el ol T &
Az & 4 Ao AP 1 Fe 7&% al%ol
o] 7] Lol WAl sfFto]l A7I (EFS FO
U 23 Jgale] §e §E 7zl '—r°ﬂ':“ 24 3
’9‘}?417] o] frtE ), 844 7] 9] 80-90% & -4 1l

& sukahal 9Io®, Bloomer™®oll wEwm wre
&= fragdlelut ¢E%FA Y R E Fg
Ro® WAL ofeb 5o Afolr AR b
SN A 2L ABkA] o] W v sgh ofeh &
15 d s AL @

A WA whgo] el BajA = 7]l E A
ol Frhme od cineradiograph%— o] -g-a
£, A8kAl A X gk A oscilloscopeE ©]
%f\f} AT 5ol AN 194 sound spectro-
graph®] /Wda} vlEo] 3 4= F4
Ao dHEen old wi} Hoe sound
spectrograph & ©|-&3t <15t7} ghkajr, 918 7)+
Mok SN, HTE B o)& A &3 MY
W, ceptrum EAW 5& o] &% ¢S FHe A+
7} AE D Y, B Ao e Aog AFEHE
o] &3 N ZRAWS ALgatdrt”,

AgL e e K-oA w9 B&27) A
o gd Z& np@ Foll 9t A s Folu)

HE
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HERE §7]9 5Fo] S T A g
sk A7k o] dlyAE Al 5E & e F
o2 e 5?‘— 8, d&, YA Tl st W

o dob i ofy ¥
My o i
do

of oo Ffol FFUEE A
o8 WA 7= Aolth
BEH thEan o B4 uh)
Aol vew %1“91’—1 o2 FurE FAHOE
O H9E ATeke A, T AR A
FEREO] ¥YEFE Fugo] Holg Al W
W o] ALEH T Yl B Ao wAlel 2%
AlZ& Al als) it

PR g RS LB WEE 1
glE oA gt} e Yo —’F/JE é L3}
o8 A&, X7bolAN, skt Ax e A, Class I &
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-ABSTRACT-

THE EFFECT OF ORTHODONTIC TREATMENT BY PREMOLAR
EXTRACTION ON THE PRONUNGIATION OF THE KOREAN CONSONATS

Jeong-Hee Lee, Young-Jooh Yoon, Kwang-Won Kim

Department of Dentistry, College of Dentistry, Chosun University

This paper aimed to study what the influences of orthodontic treatment of pronunciation are. We compared the duration and
the acoustic wave patterns of Korean consonants pronounced by a control group with those of a patient who had his four
premolars extracted and had been given orthodontic treatment. The results were as follows:

1. Compared to the control group, the treatment group had a longer duration time of consonant pronunciation for all consonants
but “A(s)” and “E(t")” in CV(consonant-vowel) pairs. Especially in the case of “*<(dz)", “*( 9" for CV-pairs, and “t(d)”
in VCV(vowel-consonant-vowel) clusters, the duration of consonant sound showed a sharp contrast between the control
group and the treatment group.

2. There were clear differences in the acoustic wave patterns of “#(ts)”, “A(e"” and “&(c")”, all of which were in
VCV-clusters, The acoustic wave pattern of “#x(ts)”, when pronounced by the treatment group, was stronger than the
control group’s., This phenomenon was most remarkable in the transitive section where the “x(ts)" sound flowed into the
following vowel, When a preceding vowel shifted to the consonant “( ¢>h)", the attack property of the appeared clearly in
the acoustic waves of the treament group, while in the control group the starting point of consonart was indistinctive.
Consonant duration for the treatment group was longer, and the appearance of a zero crossing point in the acoustic wave
was more frequent. In the case of “x(c")”, the treatment group produced a strong acoustic wave, and the property of
aspiration was obvious in it.

3. When the treatment group pronounced “w=(d)” and “~(dz)" in CV-pairs, the acoustic wave was similar to that of aspirated
“B(t")" and “x(ch)".

4. The aspirated “E(t")" and “(c")” pronounced by the treatment group showed the stronger airstream and acoustic wave
form.,

KOREA. J. ORTHOD. 1997 ; 27 : 91-103

¥ Key words : Duration time of consonants, consonant-wowel pair, vowsl-consonant-vowel cluster, linear
prediction method

-103 -



