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Acoustic characteristics of the vowel
in the skeletal Class IIIl malocclusions

Abstract | The purpose of this study was to clarify
acoustic characteristics of vowel sounds in normal

subjects and skeletal Class Il patients and to deter-
mine the relationship between acoustic characteristics
and tongue movements.

The subjects were 17 skeletal Class Il patients (5
males, 12 females ; mean age, 21.2 years) and 13 nor-
mal subjects (8 males, 5females; mean age, 28.6
years). The sounds used in the experiment were the
five Japanese vowel sounds (/a/, /i/, /u/, /e/and/o/).
The original data were analyzed using linear predic-
tive coding (LPC), and the frequencies of the first
formant (F 1) and second formant (F 2) of the vowels
were calculated. The results were then compared with
the results of analysis of tongue movements that we
reported previously.

The results of this study were as follows :

1) The frequency of the second formant of/u/in
the skeletal Class IIl patients was significantly (P<
0.01) higher than that in the normal subjects.

2) The skeletal Class III patients showed compen-
satory tongue movements to make articulation points
by using the rear part of the tongue instead of moving
the tongue backward when uttering the closed vowels
(/i/, lu/).

3) This compensatory tongue movement was
effective for uttering/i/but not for uttering/u/.

(Orthod Waves 60(5) : 296~301, 2001)

NI | -El ectronic Library Service



Japanese Orthodontic Society

BREENRSEIC ST IREOTEMSS 297

32

i

SNRIYBIEBE OB & 72 2 BRERNKEE T
I, EEEOBEEEELEFRET L2 EPD TiERL,
HBPRETL EOUBEBEORE 2FHL 25515
W, RNIEKRE & EREE » OBEN: % #{ 7 gRIc i,
XEE D, )85 75 7710% E RV TEDME
PHRHELIZD DR, S XERFHECEVEHESITO
R LIRS Lz b D> 1855, Lirl, T
NOFRIZB LT O RERE L HBEESE & 3EE R
HELTWA ERERLTIZWA 00, RE LIESE
FEOTENEMEHS L LIz DD ER W,

TERGCERRANT 2BERELTREL 22 O
sy ERE PRSI K OFE TR
ENBMIBN S LERHELTBY, FICAAZES BHiO
P TIREREEE TH LT (/s/) v+ T (/{/)
BLWEEZ2ZT TS bhbhiEInNETZ/s/B &
B/ V12D TEFESB & VR EER 21T, BRE%E
R &% OFFETOTENHEE L UERHSR, #
FRECERICOWTHLMZ L TE LB Ok
B BEITEORKNE X SIS LT DI,
EAIRICEEL 52 5 L ubhT0ARE» S T8
NDbTz D DGR, FEHSTOETENFHEY L TE
B OFEIZOWTHL»IZT ZLEND L I EWD
otz UL, INBIEDWTZFORHEERES »IZ
L, BEIC DWW THETLIzbDbDiew,

2T, SEbbnEARBIEEROMEIL L2
Wi S NIEFNCDWT, HAFES FEE2NREF L L,
ZOFENWRFHE UCHBEO» S 1 71 v
N (F1), 27x0~>b (F2) #HHLE. 72
DD HREE HerREEREEL, TORE
H O (OERCERE N BIELDEHSD) OME & A
BT OSSR & OBEESHS DIk >TE D, 4§
\E o NI FER D & BEERIREE LBEEICB Y
55 REORFAOMEDOEHERE LT,

ARNRE L UMRFE

WEE I, LA R R R A IR R
MRS T, ABBERROBEIG L 2 s e
BEITH (PS4 124, FHER21.2%K)
BXU, BEHE13LEEH, w54, VHFE
28.6 5%) DEF 30 ARV, BB, I s ORI
SEOEBROEGT 2 +oHAL, THE2ELERERY
fTotz. Flz, BERZ WX, ¥1TD 520 VOV (BREF +
THF+8F) FH, /asa/, /i§i/, /usu/, /ese/, /oso/ %
Az,

BRI EE OFE T ORERIE, MHIR IR

BRI T o 72, IS ENEB LT, WEREERERE
BTRTFIESY, SEHizzhTh4ET OFEY
SOV THBEIRT, FOBIC, BITRERS L U
HEH »EDCRBESERL. HNEXVH10cm BTA
Bhrnt-arsry—R~<A 7ok (ECM-150 T,
SONY, H5) 2w, HEEL27 —2 v a—5 (MR-
30, TEAC, REE) Wwiiskl /.. FFESME, i
LI 4RO> B0 2EHE 3BEIHOFKFEOKXITH
TSR, 2OV EEEB L.

ST BT — &3, {REGERT F A 60 Hz, Sk
JEH R B 5 kz, REFERFME-48 dB/oct. DN RN
274Ny — (FV-625A, =Xz 7[RRIy
7, BRE) Zmms gtk V7Y 7 EEE10
kHz, BEE12bit® A/D 2> /x—% (AD12-16 A,
CONTEC, KR) cET b L. 2hx&7—F L,
NR—YFrarya—4 (DIMENSION XPSH 266,
Frarea—g#), NNk ETAfEY 7 b zHw
CEFESM%E{T-7. CRT LicFERLUIET - »
S, SITRISOEEIRETH S EHETEEICD
W, BES51.2msec D/N=V 7 RB%E T, 12.8 msec
TS T V—ARERL, 10 7LV —AKDWTH
FrR# 15 OB TR (LPC) 2 W T A7 b VA
BERDI. 20K, IHHDFPART PILEKRD,
IS -2y FUTEOERAWTEL 7417
> (F1), B27anr<rb (F2) 2R,

ERER

M1 cEREEEED, M2 BRI AE B
O LPCIZ X 29HHERD 1 2/RT. MEDK AR
Z MR = BIFERFEIC & D BN = ERLTWY
20, /W BIEEL 7 N7y N OMED, B
KRS ETIIEEZCHEANERICMAEL TWwE &
Bhinotz,

#1112, F1 R F2 BAEECE BEERs&E
@EEEFNhZFRICOVTHZMNIRD 7B L IR
#EER, M3 CEED, M4 wkto F1-F 2 M2xr
T oA IV BLE I /W/EB S F2 BEETE
MR EGHE D FHBERE (*x % 1 P<0.01) &2 >
7z, #OMo F1, F2AERTIE, £ 0BEaTER
M B 53 D MR B L R L TR W EEIIFR S
s ns, BB B/e/, /o/DF1AERE, T
wBIT2/a/OF1 8L UF2EEE /e/DOF2 A%
BIZBEHEOAPEHWEANED &7z,

% £

SEOEBRIC B TEFRMICIE, BRES BEZ
&1 VOV EHi2 vz, FSEOHETIE, 71 v~ v

NI | -El ectronic Library Service



Japanese Orthodontic Society

kHz

298  Orthod Waves 60(5) : 296~301, 2001
P F1 F1
F1 P /\\ 2
[aal
;1 N )\ /ﬁ N
0 1 2 3 4 kHz [} 1 2 3 4 5 kHz 0 1 2 3 4 5
/a/ /i/ /u/
F1 F2 F1 F2
/j\j\ \l\ ///\J\/JJ\/
kHz - kHz
4] 1 2 3 4 5 (1] 1 2 3 4 5
/e/ /o/

=1

10dB

BRTFEE (LPC) ICL20HRR (BEE 5

0

/a/

i/

F1 F2 F1
kHz kHz
1 2 3 4 5 0 1 2 3 4 5 0

F2
kHz
1 5

2 3

/u/

4

/e/

F1 /
/ji\\,/ji/\\ /KAij\\//\v/\v\\,
kHz
0 1 2 3 4 5 0 1 2
/

3 4
o/

kHz
5

2 BEFRE (LPC) 2L 20WEER (BRERNREE, S

FNERL EOBNBEERNIBEELFLILDCE-TE

D20, FHERF LD D O TORBERE I
HEIRCKERREL5252 0% zo6Nn5. LIz

Mo T, —RICEHITHBER I N SERICBIT 55
FEEORKNZWHEIC T 272011, BEEHW5 &
Dy VCVEFHO L R EEH 2R TBENTH
L. Lal, 2oL 2BHOHE T —RCHET
ALY, BESSOBEFR AT P NVIKELIB N
2720, BEIO S %47 O BECIL, BiRCH 5T
EPRHBEORBVICLZHELRFRT ILENDHE. 5
BIEHWEEEY VTR, SHicEEns+EEL
T, ABEHRDBELCTH Y, FAEFSOAE LR
Ww/s/k /S BRI £, BEHSERIEBET AL
SIHRLUTESHEL, 5o T 2853, S5

DETRZOHS 2R TO BT o/, ZOI LR
I ODERFREOVT, ASTEAOHEL DL ELTYH,

GERFAZTHMTAHAIEDTEbDEEZ RN

3.

F 1R F2 R, Emotnlic k> Ta %
270, £EO F 1 AR, F2 AEfe s 3
Bicikzheh s Bl L.

SERDz F1, F2BEHTE, B bic/u/o
F2 2B TBEBERSREEMEEEL VAR (P<
0.01) iKE» o728, TOMOREDF1, F2 R
TREEZRRD NG »-> T, ORI, /a/%28&
BEfMicBVLT, Fl, F2 AEBCERERNSKES
LREEL TCREEENEDONELoEWVIH
HOr KT LLDTH-o 7.

REOF1IF2EIE, X<HMonTnwd L&
FBUAEAOMNER2EL, FI1EEREZZD L
THiE %, F2EAEBIIFBHOMESERTDI LN
s dNTWS, SROER»S/a/, /i/, e/, /o/
TRZOFETHOMER, BRERNKRESE L BEE
THEBLRENTEDSNEZ VI EBbhol, L

NI | -El ectronic Library Service



Japanese Orthodontic Society

BRI NRSEICE T BEOEENE 299

K1 REESHRIEHNEL FE27 107> EERE

BRI EE feHH

5
/a/ F1 761.31+118.4 759.8+74.6 n.s.
F2 1316.3+177.5 1182.0+98.6 n.s.
/i/ F1 353.5%51.5 330.9+£29.9 n.s.
F2 2335.7+254.8  2209.6+174.8 n.s.
/u/ F1 407.2+56.9 367.4+33.1 n.s.
F2  1410.84+95.5 1242.2+93.6 % *
/e/ F1 483.1+41.9 523.6+44.9 n.s.
F2 2105.7+183.6  1943.3+125.7 n.s.
/o/ F1 470.7+44.1 495.3+67.8 n.s.
F2 887.6+133.8 823.9%+52.6 n.s.

©
/a/ F1 857.5+154.0 917.0+81.9 n.s.
F2 1352.9+207.8  1461.1+98.6 n.s.
/i/ F1 418.4474.6 369.6+£69.2 n.s.
F2 2518.6+562.3  2445.5+444.7 n.s.
/u/ F1 488.1477.0 411.8+39.7 n.s.
F2 1756.5+177.6  1406.7+102.6 * %
/e/ F1 595.5+106.7 533.3£30.1 n.s
F2 2214.84320.7  2413.3%62.5 n.s.
/o/ F1 588.4+62.9 526.6+34.2 n.s.
F2 958.34119.2 912.4440.1 n.s.
* % p<0.01 mean+S.D.
(Bf : Hz)
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