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Fig. 1. A view of the plates for the test (upper; o o 20 Adst A Y wSAels} Gk
B-type, center; C-type, lower; D-type) g4 39S gjaboe 349
Table 1. Arbitrary classification of the test vowels
T 4 e of of 2 - o o] o
d
A 1,11 2,12 3,13 4, 14 5,15 6,16 7,17
B 21,31 22,32 23,33 24,34 25,35 26, 36 27,37
C 41,51 42,52 43,53 44, 54 45, 55 46, 56 47, 57
D | 61,71 62,72 63,73 64, 74 65,75 66, 76 67,77
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3 N
BI5 = 6.0 SEC

KIB = 3760 SEC

Fig. 3. A view of the wave form display in 4 conditions.
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Fig. 4. A 3-Dimensional view of the tested vowels.
(informant; Z, Vowel: fah ( ,)))
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CINILS\WORK XCUR 2
CINILS\HORK XCUR 2

SECTOR 1, STRRTING FRRME {, 18€ FRAMES, (ONTEXT €%
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0 |
23 110
e 28 i -
-20%8 ! I L 1 ! . L . ] 1

BEG = 0.0 SEC

HID = ,3760 SEC

END = ,7520 SEC

Fig. 5. A view shows the use of the CUR command for marking off the vowel data.
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Fig. 6. Li’C parameter extraction procedure.

2. LOG AREA RATIO 24

LPC parameterE o3l AFolAte 3
$7xe 428 AA WsE AR st
WS 16msekdE AFE  wlaste Log Area
RatioS F3}9 1 o] AL F3l7] Ystd Wakita &
WS o] 43t Programg AlAsted £4 3%
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I o4+45
A ME 0% 2N
£4 Azt 354 F3l /ol/Fel MY 2 A
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(Table 2, 3., Fig 7).

1) /o}/

33| Az} 3] Del|A 73 & oz 29y X,
Z+= B7t Y+ C7b M A2 & 24
8 B,CY ztel= Hglm Z+ B,C,DEoz %7}
sglon daldes sty asle s Ageh

2) /41/

X+ B,D,Cxoz Srtsgloy AR Y,
Zol| ®lete A2 w3lE B3 7 T A
o= AHrch

Y& Dell4 7+ & gh& 293 B, C29  Abol
+ A%k f

Z+= D,C, B2 3| 5715 %ch
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Table 2. LPC Coefficients of the tested vowels

INFORMANT : X

AB AC AD
o} 151 155 206
o] 94 115 111
2 122 161 171
o 125 154 162
o 139 126 176
of 180 193 210
o 153 170 177

INFORMANT : Y

AB AC AD
o} 170 132 249
o] 152 146 233
% 147 150 128
o 127 97 148
o 115 111 159
o 209 216 262
ol| 112 164 174

INFORMANT : Z

AB AC AD
o} 96 110 129
of 192 156 144
% 87 131 120
o 66 97 81
o 111 151 135
of 165 178 184
ol 101 141 131

3) /2/
X: B, C, Doz Zs59%3 Y= D,B,C,Z &=
B,D,CY £22 747 o #H3E ek X, Z

& Bgtol C,Dell wlsled 24} Y& B,C,D 7|

zkel= A2l fgick

4) /%/

AA
AR A gk Zell A 7hA At

5) /2/
X, Y& D4l ZE Col4 7% 2 3% B4k
X, Ye] B, Col Aol Hox 29| 7 g2 Aol

£ oz Agich

6) /el/

AAH o2 g 2 e 2och

o

Table 3. Differences of the LPC coefficient

INFORMANT : X

o8 o &

AC-AB 4 21 39 29 -13 13 17
AD-AB 55 17 49 37 37 30 24
AD-AC 51 -4 10 8§ 50 17 7

INFORMANT : Y

of o 2 ) o] 9

o
l

AC-AB -38 -6 3 -30 -4 7 52
AD-AB 79 81 -19 21 44 353 62
AD-AC 117 87 -22 51 48 46 10

INFORMANT : Z

of o 2 & o o M

AC-AB 14 -36 44 31 40 13 40
AD-AB 33 -48 33 15 24 19 30
AD-AC 19 -12 -11 -16 -16 6 -10
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Table 4. Log area ratio of the tested vowels

INFORMANT : X

AB AC AD
o} 45 53 122
= 42 45 109
2 85 87 173
K- 58 94 124
o 85 157 150
o 117 143 139
o] 95 148 136

INFORMANT: Y

AB AC AD
o} 92 45 105
o] 101 75 108
K3 88 157 108
o 82 92 99
o 93 128 149
o] 102 155 138
ol 48 97 103

INFORMANT : Z

AB AC AD
o} 61 108 127
o] 66 129 137
£ 108 160 197
o 60 94 125
o 87 132 120
o 78 91 100
o] 48 104 86

3 Bej
i

T -

7+ 3| Az} s DollA 74H& & 38 B
A 7h Aot X Zol A= 7H2e) 3ol
3l %ok

Yol 4= B, C7ke] #bol7b Agich

fr 32

7) /[al/

X,Y& B, C,Dxeoz Z7s59ln Z& B,D,C¥
o2 Z7593 2 o)Az} L3 C,Dze o]
A5l

B. Log area ratio £4

Log area ratios. A ol & Al wstel {4}

g wish FAE Bk /ol/fol v ¥

Table 5. Differences of the Log area ratio

INFORMANT : X

L B A B

AC-AB 8 3 2 36 72 32 53
AD-AB 77 67 88 66 65 22 41
AD-AC 69 64 86 30 -7 -4 -12

INFORMANT: Y

o
le
=2,

o]. 01 9

AC-AB -47 -26 69 10 35 53 39
AD-AB 13 7 20 17 56 36 55
AD-AC 60 33 -49 7 21 -1 6

INFORMANT : Z

o o 2 o

o
|

AC-AB 47 63 52 34 45 13 56
AD-AB 66 71 89 65 33 22 38
AD-AC 19 8 37 31 -~12 9 -18
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(Table 4,5, Fig 8).

olo
>
=2
—H
o
N oko
3

~—

1) /ot

X,Y,Ze| 4 25 Dol 4 7HE & AFE 24n
X,Z= C7} BRcl #on YE Cold 744 Ade},
7 sl Aazke] D f4bstdn 1 ole gl #

o[7} 3iet.

2) /9/

s| Azt BS54 D7} 7b & A4E Y X
£ B,C79| #ols} Aglm Z: B,C7Y o]z}
AL C,D7re} Aol Aglch Y& /ol/dlAst 7
of Cold 7H% A& e L3ek

3) /&/

Addeg & g¢E ¥y X, Z= DoAY
Coll 4 2 g% vpetdlel. Z= B,C, Doz 2 3}
o] AR: X+ B, C7tall ztol7b A9 Sz Y&
B,D7k9] zkelst M it

4) /%/
/2 /0l ¥lste] 2 gro] Aom B,C,D¥oE 2
Zro] Azom X, Z: A9 7L wslE v Y

9| wishe Al

5)/&/

X, Ze gk wiske) 4 wolen Y= B,
C, Do Zrslglen X, Z& Crh 74 & wis}
& ®olw C,D7Ee] wshe| Aol Y7t /AR weh

6) /ol/
X, Y7} Z8c} & g8 233 Colld b3 =

LA ar
Bol4 742 A2 k& w4y D= B,C,D For

S7tEl ot AAe] Aele Al

7) /9/

X,Ze ColAd 7h¢ & g AAL Y& DolA
Hg 2 kg Rglov C D7ke] Aol oy A
UL Y, Ze| Bab-2 Xo| Bghell wlete] of 1/2&
vheb et

A FAL e sAe] dvBA FAYe
de 9 A5 o4 Aol el Ay
& wAA B2 ot FolE MRS et

SAT) TS el AT, 24
A7 goe] 229 ed e Fadal wys A
A3l el ek FaAql shuelat &4
7t sigol el 24 AT o duiel w3E A
£ S4RA AR T Aejubal 2ol AT A
52 Wee SAse] Adrta dndd L4
A2 Q45 &3t slmele] Azt <fol9] Ao, &
4713 g AolBg 222 Helsht w3,
474 g ohol ol fala glel.

of ol Ham 24k wpael eol <1853 g
oof ol gl3 WRE A4AEE A4o] HaE
% 24sla glom RFIE HuE 44EE o
Hobo] L5t nA st AT ARSI oy
obal EE3s BTl A4 A4l dA %
stel AR Fhol delbAd 24 2347} ol
ehvb4l ok o] offol ek Aa4e EHaslef
914 $h& Ahefo|epi-as i

zeAol e Adrel 2eaolsk A 28
ozt gov ofxg, FYEE, 4L Y S
S 455 N2 debel LR g )
A9l 2eAolt 2 EH8o| oj¥to|c)

$oee) gt Ysel o el 4
T AES Fdshle A4 ol gl shel Wl
A Fa ) ek s Wl gol 4
Sxlet,

Asael wh e F2 A g ook oz
A FAA el £Fa) 48 ¥eld ax
% 45| sjobabt Aoleh olshe Aalmy &

I
[N
[S—

I



A4 w02 = Spectrogram, £57, JEAFE,
A3, Xorays s o83 87138 54 2
At whdlab a1, AFASs), 4RI,
THAA S, AR, AHH e 5L o]t
2goby el Aol goper

THEY S 2849 o9 YAE Agtepr Fal
T+ e uhdolxrl 249 oL g £719
HEE FAE 4 27 Aol T ASE
AAste] Folel 9 4L Hubala) salele
Fol TS o) AL A A o) s go] gl
T 32 Pl 2248 2 2hge] 24 of
&5 gbFofo gt Ful AR Hg RuE

o} gt

Harley® = 58 7/HEE ol&sted 774, 27

[]
w9/t d Ln /el al it Aol 4 2:g0] 5
W A2 oF 80%7F o] H-$1ell 2&Ho| gty

2RI 50 @] A3l $AdAE
A

—Hz
o
4
=
ox
1o
-n
A
N
X
i
ojo
o
&
Yol
tob
=2
AR
o2

Yo ofelgo
F2 Sonagramg- ©
o},

Tobey™ & E-&-& o] &3t £4¢ FaAstdenl
B-gol zh-grel 819 At 459 o %
wol Mhe AL ® el e/, /a/e Adubiol

A
=

of

ok
o
=

b

A gol Y e/ 4
o2 A TN FE A wikE Ao Ao
¢ ok

Fallside2} Woods®™ &= &4 9 =% &4 £4
|3ked & qlzk o] dhAdoll k3t
st Siel.

I FollAE 459 Z¥-g o] &3t uhy

H _‘1:_ =}

25E Age Lieke 2l 4

ajo

4o il
ol

[
o]

e 3 o
3
ne {4
o =
fo ox

o lo

|

=

M=7b 3 ~4 4 Jdehde o]F IutEzla gl
o] A w9 WIlE BAsle wpoR 4
I

=
g3t yho] glon o] ¥ dTd4e

r
2
o
o
P
b
o
3

- ZAFe R 4 5E Program$ A #hsie]
]

__r__Lr
AE7HA ] A 5o Aald wshs v
Log Area Ratio® vjelylc),

Eg A Y dlE FHe 28 MHdS 2 speech

samples & =l past value®} current value9] lin-

ear combinations] ZAE Frl EE 2L AE 9
acoustic excitation® 2 Ve ATz oZ g

time-varying linear filtero|c},
of uh& 71F&oll algt fAbe S wlmels
24 2 G4 Q4 Fell4 A Al Es)
] 0% B usgiyle] £ ATFAE o] uh
olg- sl efpn 20

79|

N

=
Oy

o bl
tlo rlo £ 4

2 ol
ol
B
R
&
N
2,
R
b
oL
|
X
=
oL
rlo
2
Ao
&
N
fru

N
N

o 0}'0 r_o,
: ol
o
3
[
S

ol =
5
)
o
c

=

E
:B
o
1=
=
jo

fob o A n
—\“l; 031. ig
q5
< 3
ol w
U4
o=, 2 oo
o
e g
[
o g
. S
ol
o
el
[N
=
i
o
b
ot
ol
ok
2

-
o

©-

.

o

e 24 Fol4E e 2

oA et LAolel shrle ekalv)
Doddington® & ErkE = 32} Wjo] clok4d o]

EAet=E st e AME Zaigk At #

olep
O’Shaughnessy® = £ uh-g& ;ﬂ%z}‘)ﬂ AR 4
7holl wepAl g obato] o} 45 9oy o

A Tx7ke) zbolel BhRbzke] W

Azb HA Geon ssch £ AFNAE £
ZANA HLHEE FAlo] 58 '

X, Zol| wlsle] EirAlst wisk

& vehdle

_42_



ofgh apo| 2 Ahgslch

mele| 78] Apojd Io}wl + 4xE 7Hl 2
HE LR A AU ol dedd o9l
ARt 17%9 =& Fal4+E B

LT 6
A 2] zboloh F91 5739 wisfell 23 kS wol
$ome oxE d4OZ & SHLAL ARG

UehR Al Estobn ¥ wshgic),

2o FE 3 ol e A4 AxE
Alget Al AE ETAA QL gkAE ek
o] A A cabel| 4 A 2] 5}% ek Table 6 ).

Table 6. A Female informant’s LPC coefficients
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— Abstract —

A STUDY OF THE KOREAN SINGLE VOWEL SOUND
DISTORTION IN RELATION TO THE PALATAL PLATE THICKNESS
— LINEAR PREDICTION CORRELATION AND LOG
AREA RATIO ANALYSES BY COMPUTER —

Joung Man Lee, Dae Gyun Choi, Nam Soo Park, Boo Byung Choi

Department of Prosthodontics, College of Dentistry,
Kyung Hee University.

This study was performed to investigate the sound distortion following the alternation of the
palatal plate thickness, for this study, 3 subjects who were born in Seoul and spoke Seoul dialect
were recruited from K university male student population.

First, their sounds of /o) (a)/, [o1(2)/, [2(0)/, [%(u)/, [2.(+), [21()/, [ll(e)] without inserting
plate were recorded, and then the sounds with palatal plates of different thickness were recorded,

respectively.

The palatal plates was constructed to cover the alveolar & palatal surfaces of the maxilia
with an épptoximate thickness of . 1.0mm, 2.5mm, and thickness of 2.5mm over the alveolar
ridge & 1.0mm elsewhere and, named B, C, D-type, in succession.

Series of analysis were administered through Computer (16 bit IBM PC/AT) at analyze the
sound distortions.

These experiments were analyzed by the LPC, Log Area Ratio.

The findings led to the following conclusions:

1. Sound distortions were relatively minute in each condition and informations, however, / °] (i)/
was the most distorted vowel in all conditions.

2. By and large, sound distortion was large in C, D-types. However, there was no correlation of
the distortion rate on the 3 informants, and all tested vowels.
It was similar to LPC, Log Area Ratio distortion rates.
It was found that the sound distortion with plate inserted was verified to the numeric value
with LPC and Log Area Ratio method.
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