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Table 1. #&HH

No. Aee ME| Ko me (TS
1 14Y3M 1 {1 15Y3M I
2 14Y4M 1| 2 10Y4M I
3 14Y3M 1|3 16Y1M I
4 13Y8M I | 4 10YS5M 1
5 13Y1Mm 115 15Y4M [1Div. 1
6 13Y3M 1| 6 14Y8M |IDiv. 1
7 13Y6M I | 7 15Y11M {IDiv. 1
8 14Y3M II| 8 12Y3M m
9 13YOM II| 9 12Y1OM I
10 13YOM Il {10 14Yé6M I
Mean 13.7 13.8

B. RERAH:
A KB Bl HBa BED 12~16

el kT MWEE 104, CFHE#K | 13.8%) (Ta-

ble 1 21A)
2) RRAE
A, $t
1. Kay Digital Sonagraph model 7800
Visipitch model 6087
Printer model 7900
2. Tandberg TCD 440A Cassette tape recorder
3. Schure microphone modei 578
4. Anechoic Chamber
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. RECEEE BRSO 4L T — D
2. TH BHEE,5)
mEEE (x, x)
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% o|% Sonagrapheij 4 7+& B’ﬁgi Contour disp-
lay ik o2 FAEA710], 52 558 4KHz7A,
FES B8 16KHz7}=) %E@V\]oﬂxi BRoE 8
47 (Table 2 BIK)
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Table 2. Display Specification

Vowel Consonant
Frequency range 4 KHz 16 KHz
Hi-Shape on on
Display mode contour contour
Analyzing Filter 250 Hz 300 Hz
Frequency marker 500 Hz 1,000 Hz

2. FE I CHVHG K3 HFEHEE (Monosyllab-
le) 24, 9 o wel Formant £
BILIEr Energy/rfi Lol FRE frE
WS BIEste] WIRRE 2} AER & HE
+ HEel g

of o o e k3 + < ol
Fig. 5. £} Formant/3p#7fE W HIERE
L) RIEM HE

Fig. 4. RIEWSHE BEHY H587 M (—6)



Table 3. Vowel Formant Frequency.

C M c M
M SD.| M  SbD. M SD.|M  SD.
F1 982 87 | 1.034* 89 F, 434 42| 424 57
of F, 1,570 113 | 1,596 128 | | | F, 772 79 | 961* 340
F; 2,860 160 | 3,119 253 F3 - = 2,840 314
fa:| F,-F, | 608 119 | 570 115 ox| F,-Fy 366 72| 550 328
Fi/F,{ 61.5 55 | 658%%52 Fi/F, | 529 57| 46.1* 11.6
F, 564 81| 576 116 F, 430 52| 425 51
F, 2,353 123 | 2420 159 | . | F, 858 143 (8822 110
1:‘,, Fs 3,201 242 | 3,220 214 l:" Fs 28460 o - ~—
YOV PRy | 1,789 124 | 1,844 217 | V| FyeFy 430 96| 397 129
FiF, | 240 33| 240 54 Fi/F; | 501 54| 526 101
F, 629 81| 744 9 Fy 442 30| 435 58
o |F2 | 1047 97| 1051 108| |F 1,290 173 |1,668 434
F3 2,936 104 | 3,000 239 |~ |F; 2,883 210 (2,990 206
WA pr | ses 124 | 304 111 | ™| ByE, 863 165 |1,216** 476
Fi/F,| 66.5 85| 702 7.8 Fi/F, | 335 43| 282% 92
F, 599 97 | 596 125 F, 386 64| 337 71
; F, 2316 132 | 2396 185 | | F, 2,804 102 [2,760 158
F, 3,179 226 | 3,102 176 | | Fs 3,371 157 |3,263 247
el | kb | 1,697 130 | 1,708 241 | BV Byp, | 2433 972428 198
| F,/F,| 25.9 44| 252 6.1 Fy/F, 13.1 2.5 121 3.2

“*+ . p<0.001 **: p<0.01 *: p<0.05
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Table 4. THRABKY THE

C M

Mean S.D. Mean S.D.

C M
Mean S.D. | Mean S.D.

LB | 42 076 | 203076
A |uB | 1195 1.35 | 13.29"""0.60
CP 6.81 0.75 6.79 1.62

LB 3.49 044 2.04***0.87

=z UB | 10.79 1.5 11.27 2.27

CP 6.27 046 5.94 1.71

LB 0.63 0.09 0.7** 0.05

LB | 316 073 1.91*** 035

= UB | 11.85 142 12.74** 0.66

Ccp 6.13 099 5.57* 0.53

& | UB 5.3 0.98 6.1** 04
1 CP - 231 1.09 262 1.25
LB: Lower Border
UB: Upper Border
CP: Concentration Point
KHz
I3
12
11
10
9
8
7
6
5
4
3
2
1
)\b < A -3
Fig. 12. 7HAEE s4E W pmy
(O3 RIEmA &R
V. e % =g

nEERd E5 2K - ¥ SEERH) -8

*** . p<0.001
** p<0.01
* . p<0.05

HHE Y P %o BEFEow EE zt #E
gl EES Y o)l FER) =zl R (Funct-
jonal), 2¥E M (Organic) ¥ LEAY (Psychological)
ol ALz gl

o] b HHEEN) FHRAA Blsl= BEEES 7}
2 w3l B, B Y A 2 BEE Jeld
v}, 3k 3BEM FEo A= REREG, T F
€. g (High and narrow palate), 32| 27| -JMEE
o ke BE £8& iz 5+ Ak BoHE
1 FL 58 % (Articulation) o] o] # 7] wF
of BER Elic]l YXu, WSS Foob Zn
H43e Qe HE A o= A5 A
w(Lateral Lisping) o] #%5¢=lt}. Lisping?] 80~90
%= TEREE FEfsta ek

REERE 4o 4 Y+ FEREGo2  HiE
(Protraction), HRSIRERE, L - TF38 HBigmel Bg,
Angle CL. I, M, #i- %75 Ba%, B ¥ BEEE
(Crowded and rotated teeth), P #5I5 o)
A

McDowell’*-2- IEFEZ BE S BT 12783 K
4+ #Wrskd o e b - TR ET o RER
BfEo s NLES 2] glojok 38 TR G+
ul, o] BAMIS) BB B o) RNIEREY-S fEfst=
2tolct,

Bloomer* o]} wl2 = HEMESG = BEER IR
ERRY BEozye hks Aon FIEEM
SR EE) (Orofacial movement) &} fEHRole —
BREEEE - WE - TR 2% = kA EE
A ASEEEES 7MEcl ek
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i & B F # &
& |HE | VF | BT | TE | @
mlwlELLIA - T
AT IR | L
HAE R [ EBA L H
TE| B | B t
ol BEE R HE Szl BF A H

Figl FEEEel Formant & MRV sl &M
# (Glottal sound) o] MEER LI e] tnapsel KBRS
MRS ol kel HEZR (2= BEEMR) o Kl 1
Fo REM o olw AL Mk o AL
kAl 7lo) FE - HE - BB BEEEE o
L oE BEEE hooR BRR EEHA Adxst
HHE EE RN B 0

Yippost Sovijarvis= F,-2& WHIERE, F.+ oOiE, F,
LR - w0, FoE BEHRERER  ABRsHH
2 skglont A4 EEY FEHEE-F, F.2 @
sl gdef?

ololl wzl FHEr Fy, F., Fi& &2 HiE
M A48 (Parameter) 24 2 ‘Ez%i 7b=) 2 3
o, F,-F. & fhdihel Fi& ftlhd] 22258 f’F
e, FMEEHEEEYQ ﬂ%ﬁﬁﬁﬂl— e —
el %’1%5101‘“ v o

ks e 5’_1’/} 17% %2 frBell Forma-
nt 7k K= =, fJ E BRARC} 25% %2 ALl
Formant 7} ﬂy}ﬁZE\—]_D]-_TL gl Qo

IMPULSE RESPONSE h(t)

DC DC —» AC (0 LINEAR PASS OUT PUT
—_— - e
SOURCE CONVERTER EXITATION FILTER SIGNAL
FUNCTION
LUNG VOCAL CORD VOCAL TRACT S(t)
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22 FHE EEstY EEY 35S Eed 8
R SHEET <) 2 clo) el BARABERA( Start-stop
modulation), EiREo] BN 2 HEKE B
Hsl= B ( Vocal cord modulation), B 23'H
ol JuMBkETLY fIE - TEEEE Bkl F& X
< WEEFCE AUsHAl &k BEEEEE(Frictional m-
odulation), 1¥}a FMERxe] THEE L 4] i
£ BB Kl 47 Folvk 1 5FA s
Fo| et fEES WAl 7]l & HIBEEH(Cavity
modulation) & o] ¢lct.

L2 TEY SEe FEEk el BmEE,
W, EERE, iy ¥ AEoe sl gdoh(Te-
ble 6 %)

TEY FEEE: &9 ey 1 fdl #
g} Bkl of 2 ol —BCE BEHE SO
o2 O HES PR A g R
(Voice Onset Time ; VOT) &) B9t 2 #igifly ol
Formant 3% 9] WRE PFsl= Hik o) #H
= gdet

F-o o] o] B WHEE HI A%k
BT ol] Drovdeo] By s o e
48, 58) .

AEWE B FH BERES P £3
Holt AL A9 BERFEL GEEY A/E
B @EFALolol s7l chrley EF + 595 45 (Dam-
pfer) 2 fEMslY £ul5 LA 7ln2 digEHe
BT ERT ) WiEEQ s, 2,8 BEERE 7}
22 Buslch

Palmer, Martin®*-2 CL. I, Wl ¥ B4 &
#le] 71 42| (Lisping) 7} A 71 & 518192, Frank
Wi ClH, He 58 sxtal 7] L2717 8
WS M5 3imslgdcl. CL 119 158 T B



Table 6. T2 oH

LRI AL GE- U
| EE Ch
2053 (55 w =3
A | ME | =
| EE x
maEs | Wi =
AT | B x
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B e -
KR H "
B OElRE &
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wE
o W ® (=2
5 # o [ °
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WIET T A% Bl slol Aol AR $3 sivh 0 B9 WHE e} L Aol
2 Rolus F o2 ol BETE MEHolek 1, o)) Halel ML 0154
%@ B T2 REolel e,

fao® [Rele & Z:fio] REstA ol Ty, Tvy7}
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BEYS Ao TS BIALE Skld FHEEE o
o] A7 ® ol 2 whow s T es)
of ML WS ol s el 712 (Lateral lispi-
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58 WEES Tpn by, "my, MEEE (S B0
F)al Ts), Tz, #ilEe) T, ), Tt "4, My, ¢
Fipol Balch Ts BFHE TS 52 oo )
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s},
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w, T=o0) BEE RS TR RE 9
U= o FAwE FaEmmEe k- TR 2 hof
oA o] BEol Boiek
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15.
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AE, 287, o|AA [l gFe W
A5 33°“ AEE A4 ﬁguﬁwc, BH25% 2 5% .
341-344, 1982,

714 £ ! Studies on Korean Phonology (PartIl)

HRH WRRE,

Physiological prodiiction mechanisms of Kore-

KRR @3t 510

% 9% 1 605-625 1972,

—HEHR. B0, 1976,

& & ¢ Sonagraphol] K3t REKEK 2 HIER
ol BT EEA IR BHEE H13%

5 %% : 523—539, 1970.

an stop consonants.

. BEK D REKEL ] WBIEEE A0l vl A= ¥

ol Wi BFRE —
B 6% 5 5% 0 1973.
A%, A4, H3A @
&4 Ao o7 B
53-74, 1980.

Bl st — RFR

1_1"01 of ol A3k
HEE, $23% 15%:
BoH. B
EWHiE, #16% . 25—-32, 1973.
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br. BEWGE, $16% [ 257-262, 1973.
IR D MR BE RS oA EX R
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T 78 — XBEPBMHedE, HIE1RK
. 801809, 1973.
ZeHm ] FEEES EEREEXS06E, 1975
o] AA, AHeled, A, THE, 27AH  F
T3ty Ao Al WEWKEE, H26%
3 5% . 650—661, 1983.
Z=3#) . Palatal Bar?| f2B 7} BEERT %o
BoEgd mizle B8 R 'R PR
REEEE, $163% 595 1973,

o3I grFel e g sk w4el15 56—
70, 1980
o]3E-, = ulA] I gtFo] BEo &3 4TS

AT, wAEl 63412, 1983

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31~

32

33.

34.

ol HE B AT EH ket Selwe] FE
By pRotel S3ERERE B 3 170%, 19
80.

ek © OB ket RIEWAES RS
BE B, AMEEHESEeE, $8% 15!
56 -64, 1968.

PR D D&l K3 MEAS BFl B

HEl) P, BRFER, F6EI105 1107-
1121, 1963.
BHM D EEEAMSNA B3 R ABEE

SEBHRAL BFSERT, 1983
HAo|, ¥4, 23, dWE, A7H &
Fal AbAdoll aj3t A oEhA o WEMEE,
H24% 2 5% 1 201224, 1981.
HAw IHEE 40 A AR 1), A
7154l T4R 104 12 1 15-32, 1969.
HAWN I WEE S0 A3 AF (R 2H). A
718Ad 748 1092,3%, 1969.
A D Folg LAl o3 HESA S4.A
1 EAdTAE, 119135 81-87, 1970.
HAW D549 Gtk B BR A7)E4
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229, 1972,
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370, 1980.
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1965.
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in pronunciation. A ##3E, 32:405-411, 1965.
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%k, 33:82-89, 1966.
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to orthodontics. Am. J. Orthod. 49:920-
927, 1963.
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39.
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42.

43.

44,

45.

46.

47.

Fant Gunnar: Speech sounds and features.
P.46, MIT press, 1973,
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A SOUND SPECTROGRAPHICAL STUDY ON. THE KOREAN VOWELS AND
CONSONANTS PRONOUNCED BY OPENBITE PATIENTS
— Frequency Analysis —

Ki-Dal Kim, Won Sik Yang

Dept. of Orthodontics, Seoul National University

‘The study was undertaken to ascertain the speech defect of patients with malocclusion,
especially of openbite patients, by means of the spectral analysis method.

The experimental group was composed of ten female openbite patients and their mean age
was 13.8 yrs. The control group was also composed of ten female girls and their mean age was
13.7 yrs.

As for the speech material, eight Korean monophthrongs and two Korean fricatives and two
affricatives were used. Speeches were recorded and then analyzed by a Kay 7800 digital sonagraph.

Formant frequency level or range was used as 2 phonemic parameter.

The results were as follows:

1. Among Vowels
la:/ : F1, F3 and F; /F, showed abnormality.
f0:/ and /w:/:F,, F5-F; and F/F, showed abnormality.
2.  Among Consonants
/S/ and /h/ : The upper and lower borders of the frequency range showed abnormality.

» : The lower border of the frequency range showed abnormality.
ity : The upper dnd'lower borders of the frequency range and concentration point
showed abnormality.
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