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Fig. 2. Block diagram of the analysis procedure.



C. A/D Conversion
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C!\ILS\HORK ) SECTOR 1, STRRTING FRRME 1, 18¢ FRAMES, COHTEXT &%

1y 7
2043 VALUES CINILSAHORENKEL .
1024 |- -
(]
B -
[ -
'20*8 ] } - 1 I ] ] 1 1 I
BEG = 9.0 SEC HID = ,3760 SEC END = ,7820 SEC
Fig. 3-a. An example of the waveform display without plate. (Informant: X, sound: /( A})/sa)
CINILSNHORK Y SECTOR {, STRARTING FRAME |, 128 FRAMES, COHTEXT &%
VALUES CINILENHORKNXB2T,
2048
{024 |- -
0 e
L .J
-102% - -
'20»8 —1 ] 1 i —l ) I 1 L 1
BEG = 0.0 SEC WID = ,378@ SEC : END = ,7520 SEC

Fig.3-b. An example of the waveform display with B-type plate. (Informant: X, sound: (*b)/sa/)
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CINILSA\WORK Y - SECTOR {, STARTING FRRME 1, 188 FRAMES, CONTEXT &%

2048 VALUES CINILS\KORKAXE#1,
102% |- -
ol
= -
-{02% |- -
! i
'20‘8 =L -1 H ) l i 1 | 1
BEG = 9.0 SEC MID = 37680 SEC END = 7828 SEC
Fig. 3-c. An example of the waveform display with C-type plate. (Informant: X, sound: (A})/sa/)
CINILS\HORE } SECTOR {, STRRTING FEHHE i, 188 FRRMES, C(ONTEXT 6%
VRLUES CINILENHORK N XBEL,
2043
1024 |- _1
0 O
L -
L .
_20 l | ! 1 1 [ 1 i 1
EEG = 0.0 SEC MID = , 3760 SEC END = ,7520 5EC

Fig. 3-d. An example of the waveform display with D;type plate. (Informant: X, sound: (A})/sa/)
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STRRTING FRAME = i, NUMBER OF FRRMES = {8%
CINILENWORKNYEL

CEFETRALLY-SMOOTHED LOG SFECTRR

CINILS\HORK >

2000 4000 €000 2000
FREQUENCY (HZ)

Fig. 4. An example of the 3-Dimensional spectrum of the tested sound. (Informant : X, Sound. *hH

[sa)

STARTING FRAVE = 70, WUWGER GF FRANES = €0
CEPSTRALLY-§ «\"(r 220G SFEGIRA

S
AN A A ARy

CINTLENHORKAXEL .
CINILSNHORK?

{DE)
£o

]

STHoboA, A 0

AN !N‘%} \

NITAN N
Vs
)

i

2000 400 ) e0en -
FREQUENCY (HZ)

Fig.5-a. A 3-dimensional spectrum of the tested portion without plate. (Informant: X, Sound:

(AH)/sa)
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CINIL3NHORK Y

‘N 2000 €000 000

4200
FREQUENCY (HZ)

Fig.5-b. A 3-dimensional spéctrum of the tested portion with B-type plate, (Informant: X, Sound:
(A}F)/sa)

CINILENHORKAXBYL,

{DB)
0

CEPSTRHLL?-SM QTR

ETARTING FRAVE = 20, WUNELR OF FRANES = €0
CINILSAHORK ) e \\
A \\
3 \
LAY \

0 2000 400 €000 £000
FREQUENCY (HZ)

Fig. 5-c. A 3-dimensional spectrum of the tested portion with C-type plate. (Informant: X, Sound:

(#})/sa)
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STARTING FRRME = 2@, HUMEER OF FREMES = €@ £ I\ ILS\HORK\XBE1

 CERSTRALLY- SHOQrRERNRNG SPEGIRA
£ INILSAHORK S A& '\\\y A0
Y
B '\'I . (DE)
\ \ NN 0\ 1w
/' % \.\. “ . /

.\,\;x. Z
\ % \ “ le

) Y000 €000 £000
FREQUENCY (H2)

Fig. 5-d. A 3-dimensional spectrum of the tested portion with D-type plate. (Informant: X, Sound:

(AF)/sa)

CINILSWHORK }CUR 2 SECTOR 1, STRARTING FRRAME 1, {&2 FRAMES, COHTEXT €%

VRLUES CINILENKORKNYEYE,
iR L]

r‘ jo— A —ia-B
1024 |- + . -

0 P

-102% |- ) -
_20*3 1 L 1 1 1 A L J ]

BEG = 0.0 SEC MID = ,3760 SEC END = 7520 3EC

Fig. 6. A view of the extraction of the test portion,
A: Consonant portion B: 10 Frames of the vowel portion

_91_



Ar*RMt+ Ar At*RMr » At"
DIST=Log

lAt * RMt * A" Ar+» RMr + Ar’I

At=LPC coefficient of test pattern

Ar=LPC coefficient of reference pattern

Rt=Autocorrelation ‘coefficient of tes
pattern

Rr=Autocorrelation coefficient of refer
ence pattern

RMt=Autocorrelation matrix of At

RMr=Autocorrelation matrix of Ar

At » RMt » At’=Residual error of test
pattern

Ar » RMr * Ar'=Residual error of refer
ence pattern
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/9 2, A /7 Autdor 2 WEE: 3yn
AAH o2 C,DollAle wWstsl Belxe 43}
Boke e ®=d /4,24/€ C,DY #7)7
B ol vlste] @A A H3t= gl
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a. IAA X

AA A wsle] okAle Weighted cepstad
distance?] wWste} FAl3led /A/7F AR &
HAE PR 2 FolAE BellA 2A Wy
ot QA 2 FAAZEY WSt ke B3
Al Fdelder. /4/7F b AA wskg
2 /A/E BelA C,DE AHadoz A3
2 W3E 24,

b. A= Y:

Q4] #3le] ofale Weighted Cepstrum}
At/ Al/GlA A & owskE: Bg)
2 /Al/= 3 FARAFAA 7R AL «H3E
2. /&/E ColAeg ¥y B,Dxg &
A3 R /&/E DollAe #H3tzl B <o 2u)
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Table 1. 4 Coefficient distances of the tested sound in 4 conditions
1) WEIGHTED CEPSTRUM
Infor-
mant X Y z w
lat
o B c D B c D B c D B c D
sound
"} 155 84 133 139 101 116 65 40 66 54 70 56
A 148 91 11 109 121 109 60 36 42 65 122 92
4 78 106 109 83 155 92 66 49 27 37 66 130
G- 71 18 125 201 201 209 56 55 72 149 175 206
A 55 124 213 59 73 148 86 74 92 83 220 194
A] 387 157 m 225 220 146 164 278 134 116 250 248
2) EUCLIDIAN CEPSTRUM
Infor-
mant X Y z w
plate
B c D B C D B c D B c D
sound
A} 69 44 66 60 48 51 29 18 29 21 28 23
A 60 42 a8 53 58 54 29 18 21 27 67 47
& 37 49 49 32 62 34 37 19 13 16 32 37
- 33 49 55 92 92 98 24 24 33 58 73 98
2 24 55 9 28 34 58 32 31 36 38 89 86,
4] 114 72 48 81 82 56 78 167 60 58 113 127
3} -Log Area Ratio
Infor-
mant X Y z w
plate
B c D B c D B c D B c D
sound
ALl ;2 22 2 23 26 24 15 10 13 12 15 9
A 27 18 21 24 23 26 16 9 1 19 27 20
& 22 27 28 13 32 17 29 10 1 9 19 21
T 16 29 30 54 63 48 15 14 20 26 33 50
2 10 24 3 15 17 26 19 17 20 19 49 42
A} 56 46 35 31 31 26 a7 77 a1 34 a7 52
4) LPC .
Infor-
mant X Y z w
plate
B c D B C D B c D B c D
sound
AL 66 22 58 28 41 a5 43 23 31 30 aa 39
4 25 54 31 52 55 56 23 33 45 24 14 19
st 27 31 37 45 58 49 43 55 40 26 35 34
—'?- 34 37 34 52 51 74 34 39 39 55 61 86
2 a4 89 68 71 74 80 23 60 60 67 58 95
A} 82 105 84 74 72 79 | 169 113 138 102 130 103
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Table 2, Differences of the each coefficient distance

1} Weighted Cepstrum

X Y z w
CB DB DC CB DB DC cB DB DC c8 DB DC
AL 71 22 49 38 .23 15 15 1 16 16 2 14
Al 57 3 20 12 0 12 | 24 a8 6 57 27 30
4 28 31 3 72 -63 17 -39 22 29 97 64
1 a7 54 7 0 8 8 - 16 17 26 57 31
2| 69 188 89 14 89 75 -12 6 18 137 111 26
Al | 230 276 s 5 .79 .74 114 30  -144 138 132 2
2) Euclidian Cepstrm
X Y z w
cB DB DC cB DB DC cB DB DC cB DB DC
A1 25 3 2 12 9 3 1 o 1 7 2 5
Al g a2 5 1 -4 1 -8 3 40 20 20
a 12 12 30 -28 -18 -24 6 16 21 5
T | 18 22 6 6 0 9 9 15 40 25
P 31 67 36 30 24 -1 4 5 61 48 -3
Al a2 e 24 1 25 26 89 2 107 55 69 14
3) Log Area Ratio
X 4 z w
cB DB DC | CB DB DC c8 DB DC CB DB DC
AL a0 5 5 3 2 5 -2 3 -3 6
A 11 6 3 K| 2 3 7 5 2 1 7
£ 5. 6 1 9 4 15 .19 18 1 10 12 3
T 13 14 1 9 6 15 -1 5 6 24 7.
& 14 21 7 2 11 9 2 1 3 30 23 7
A1 0 21 0 5 5 30 6 24 10 18 5
4) LPC
X Y z w
CB DB DC cB DB DC cB DB DC c8 DB DC
AL 44 -8 36 13 23 4 .20 -8 8 14 9 5
4] 29 6 23 3 1 10 22 12 .10 5 5
4 10 6 13 9 12 - -3 -15 9 8 -1
T 0 -3 4 22 23 5 5 0 6 31 27
A1 a5 24 21 3 37 37 0 -9 28 27
Al | 23 2 66 3 25 28 1 .27
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c. ¥AA Z:
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— Abstract —

AN ACOUSTIC STUDY IN RELATION TO THE SOUND DISTORTION
BY THE ALTERATION OF PALATAL PLATE
— FOCUSSED ON/A (s)/.BY COMPUTER ANALYSIS —

Chang Kyu Choi, D.D.S., m.S.D., vy H. Woo, D.D.S., Ph.D., | Nam Soo Park., D.D.S., Ph.D.

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

This study was done to analyze the sound distortion, before and after insertion of the palatal
palates.

For this study, 4 healthy subjects (3 males and 1 female, each 24-year-old), who were born
in Seoul were recruited from K university, and 3 type palatal plates were fabricated, each palatal
thickness being 1.0mm, 2.5mm, dentoalveolar portion 2.5mm and elsewhere 1.0mm, named
B,C,D-type repectively, and informants’s sounds of / A} (sa), 4] (sa), &= (s0), = (su), 2= (s+),4] (si)/
were recorded, without plate, and with palatal plates of different types, in succession.

A series of analysis were adminstered through a 16 Bit IBM PC/AT using linear combination
methods.

These experiments were analyzed by the Cepstrum (Weighted and Euclidian), Log Area
Ratio, Linear prediction correlation methods

The findings led to the following conclusions:

1. It was confirmed that the same consonant, /A(s)/, variously distorted by the following vowel.

2. By and large, 4] (s+) was the most distorted in all conditions, and (sa), £ (so) were the
least distorted in each condition.

3. There were no persistant correlation of the palatal plate types, and sound distortions of
each informant were diverse with no regularities.

4. There were persistent correaltion to the Cepstrum (Weighted, Eucl}dian), Log Area Ratio.

However, Linear prediction correlation has a different alteration pattern.
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