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O A1, A 2 FHE : ZFFofl 5(2009)% 0] Aetel 7)Fo whe} oAk
Aol F1gte F2zk 2 Ao 1/34| % o|atoln] RSFHo ok % el
H2 o7 A7 XHE A% 571 dASHA 3o He FiEY A
1, 2 XHE #s A

(1} Jitter, shimmer, NHR %t : MDVP wj7dol] wie} 5%7F A% wAds
/a/ B T AE F3IHe] 3% IS AT

(2) 243 2: 73 Ul WE A W3t SFHY 53

TG S, aear @bt g Bl dRo] dAske AdwS A
o= dto] B Ja/, fe/, /i/, Jo/, u/el Al 1, Al 2 XAEE ¥ FA] ST
aga Be Ja/ 9 #dS FE 4 JEY jitter, shimmer, NHRE H|1L
AT AR gl Al 74 2o Adsed B s, o
AAE SET AES A g RS 3 Hd 55e Adsith Al 1 2
HES A 2 XUE | jitter, shimmer, NHR &4 W& 23 1’7 5433
.
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3. B4 &4

Z27A AHgx= SPSS 18.0 (Statistical Product and Service Solution,
Version 18.0) Z=1& o] &gt sAAYE a3 22 AAHS Sl
sl AA, Adas HdoE 77 W e =& /a/, e/, /i, /o,
/el Al 1, Al 2 EME] Zolrt A=A S FE 9 A4 (Wilcoxon
signed rank test)S &3l ATt =A, A WP wWE jitter,
shimmer, NHRo| Z}Fo]7} Q=4 €35 B3 9 7AA (Wilcoxon signed
rank test)e &3l sttt AA, S50 & A A I B /e,
le/, /il, lo/, W/ Al 1, Al 2 EHWE Aolrt YA W-IEY HA
(Mann-Whitney U-test)= &3 &<latqlvt. WA, =57 ¢ St A4
9] jitter, shimmer, NHRel| =}o]7} Q=% W-3EY A (Mann-Whitney
U-test)= &3l &<lsidth.

4. AT BA
7b AARR O] AlElx
AA ARE 1Y &X2 GRS /a/, le/, i/, /o/, /u/AAe A 1, A 2
28 /a/ A Ao 9] jitter, shimmer, NHRS A=At 7
AbApe] = =A Aatol] thete] ulo] AbEA] (Pearson correlation)S A A]
0. A4 7 AE
AA ARE T4 A2 AdAAEAL 195 AASES 2A5E A27AA7E
9G2S Ja/, e/, /i/, /o/, Ju/olAY Al 1, Al 2 EHE, B /a/ A% WA

A€ jitter, shimmer, NHR& A543tk A 173 AAeF A2 b ALe] 5+ =

A Azto] &) Fol& AAEA (Pearson correlation) g A A8+ t)
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m. A3
1. 43 1
7b. 77 o] E GRS A 1, Al 2 XHE W3}

TS /a/e A 1 THREG7E WEo] dojd 79-=699.
(

o H$=734.7+67.6; p=.084)¢} A 2 ETHE =
=1101.0+£96.9, doju}x] & H9=1160.1£73.9; p=.132), B5 /e/2] A 1
THEG WYol  dojdh A4=493.24849, oA W A4
=479.2+50.7; p=.660), —% /o/e] Al 1 EHE(FZ Wyo] dojd A5

.

359.0£73.5, Yojupx] & 49-=343.11£47.2; p=451)¢} Al 2 EAE(FH
Ay o] dojt A-9=736.31£91.8, dolupx] & 74-9-=683.3£58.5; p=.177),
RS /Y A1 FAEG} WMol %101% 74$-=284.4132.3, dojupx] &
S H$=292.9443.6; p=.730)¢} Al 2 FTHEGH WHPo] dojt HE-
=716.4194.7, oA 2 4$=760.6+£78.3; p=.109)+= 7 ¥ w}
2t FAA R {3k Apol7F YERFA] gdTt

W, B /9 Al 1 ZWE(GE WEo] dojd A 9-=296.9£36.9, ¥
A e 75} =279.6+35.4; p=.004)¢} A 2 XHE(FZ Wgo] dojt 7
$-=1618.2+301.2, dojyA & H$=2245.1+141.1; p=.001), =& /e/9]
Al 2 E@E(WJ Hago] dojyt 7H$=1475.4+125.4, Loy & A
1939.74157.0; p=.001)&= 77 W] wg} EAZ o= §93 xfo
ST RS /i/e Al 1 ZHEE 77 Wyo] dojd ATt oA e A
ol wsl] femstAl okt B /i/9 fe/o] Al 2 XHES ?7& W o]
dojt A7 dojubA] Z& A9l vla| fFonletA Fth(GE 1, & 2)

g
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F 177 e mE 259 Flo tig €5 F 35
. F1¢
N 7 W FARTRE) B
g 7 NEEAT FA5 };;T ’
] 734.7
TAWIC) o 72950 10150
/al — 084
] 699.6
A M) o 67850 13675
279.6
TAWMIC) 0 28500 60.50
/i/ 296.0 004
AWM S 29750 5475
] 479.2
TAMIC) T 47950 7975
Je/ 1933 660
TR M) o 49600 12475
] 343.1
TAWYC) L 34150 7850
/o/ — 451
] 359.0
TA M) T 38100 77.00
] 292.9
TR WO S 29350 66.00
/u/ ;84'4 .730
TA M) T 28300 48.50

TE9le Hz Y (EEZBAD)

xp<.05, **p<.01
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T2 77 Wgel B 2 F2o @ 9%e RE
B F2u
N 7 W A9
& P ewaw zas T0T°
1160.1 11585
T2 W (-) (+73.9) 0 121.75
fal 1_101' 0  1103.0 132
T M (+) (496 '9) 0 ' 209.75
9245.1  2261.0
T2 A (-) > 207.75
(£141.1) 0
i 1618.2  1506.5 001
7 W+ ' ' 275.50
T ®) (3019 0
1939.7  1892.0
T2 A (-) 261.75
Py (£157.0) 0 001
© oy waee, 14754 14835
° e (£125.4) 0 '
683.3
T W (-) 680 50n 91.75
(£58.5)
Jo/ a6 3 177
T M (+) (+91'8) 718.00 166.75
760.6
T2 W (-) (+78.3) 762.00 110.75
— 109
ful ] 716.4
7 W (+) (ror7y 72350 14450

xp<.05, **p<.01
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. 73 iy wE jitter, shimmer, NHR W3}

Jitter(7+7 WA o] dojt 4 -9-=0.68=%0.
p=.158), shimmer(+7 3 o]
=3.78+1.08; p=.433), NHR(+7
O} O

=
S 749-=0.13+£0.04; p=.754)& F7% W] wz} EAHO
7F e A Zdoh(E 3, ¥ 4, % 5)

o

E 3. 7 W] OE jitter'o] g 2L B3 =9 AA
T Y iitter” b
NEFZAE A7 AHEAS HY
0.88
7 wWE(-) 62 0.76
T (£0.73)
Oos 158
A +) ' 52 QA
T (£0.47)
hgro)= g,
IFH(EZFAX})

¥ 4. 77 Ao & shimmer’o] i3t €3 135 =9 HAA

27} M shimmer? .
VNEBA" THAF AT W
. 3.78
T2 MY (-) (+1.08) 3.33 1.31
_3 59 433
7y A+ ' 3.28 1.96
T ) (£1.18)
hgrel= g
I FHEEFA

_17_
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7b %7 W] mE GR I A 1, Al 2 THE W3}

B /a/9) Al 2 XRME(FFA & FA=1061.0£32.5, Fdw=1115.8+71.2;
p=.110), E5& /i/9 A 1 EHEGSFA F ar=271.9+£34.7, B4+
=303.6+75.0; p=.488)¢} A 2 E&FFN 3 #Ar=1986.3£235.8, 4
r=2070.4£182.3; p=.287), B /Je/o Al 2 THEGFA & A
=1705.7£170.8, AA=1757.6+£206.4; p=.913), =& /o/2 A 1 EWHE
(57 G SAr=412.3451.5, AAr=444.5+74.8; p=.287)9} A 2¥HE
(FF70 & SAar=714.6+£70.2, FFa"=743.9£66.2; p=.360), E5& /u/9
(5 & $A++=303.0£24.7, Zw¥L=319 6+40.9; p=.443)%}
(5 F SA+=769.1497.9, AA=744.4+60.8; p=.913)+=
A 1 SAH=Z v4 gk zfo]7b vrERLEA] %M

b, BE /a/e Al 1 ZREEFTFR F ;&M%=627.4i69.5, gt
=728.4%45.0; p=.002), E& /e/d A 1 ETHEGF 93 AT
=466.3161.1, A’4=524.4164.6; p=.046)= J I & ol g
zo)7b Vet B /a/, /e/9] xﬂ 1 TUEE 3571 ¢ Aol BT
of wlal frojw|atA ETh(E 6, & 7)
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rot
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Y,

N

~

- 1
- e A9 b
o NE=EAE ST mgq_r
728.4
A A} 732.00 66.25
» (+45.0) 002"
R I T R
Sk (£69.5) ' '
303.6
AR 27750 74.00
W (£75.0) 488
S =g o 271.9 '
N 283.00  67.00
A} (+£34.7)
524.4
N 527.00  43.50
o (+£64.6) 046°
FeA e 46635 L7 0 I T
kA o (£61.1) ' '
4445
e 134,00 12275
o) (£74.8) 287
A 4123 s
Sk (£51.5) ' '
319.6
A - 312.00 67.75
W (£40.9) 443
T 8080 0
Sk (£24.7) ' '

TSl Hz, Y3+ EEHAD
*p<.0D, **p<.01
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T 7.7 o 7F 2L oo thE W-3EY AR/
o F29
At 915 p
Lt NEEAR FAE Qf
At L1538 1134.00  94.75
o cer (£71.2) ' ' .
- 11
R SV 10610 o o
SFA} (£32.5) ' '
2070.4
Aot 2065.50  205.50
. (+£182.3)
/i/ EX P 1986.3 287
e ' 1947.00  306.00
SFA} (£235.8)
1757.6
At 1707.00  146.50
(£206.4)
lel ——— 913
F 17057 120000 266.00
S} 2} (£170.8) ' '
743.9
A 732.50  124.00
o/ (£66.2) 260
’ F0 714.6 725.00  133.00 |
SFA} (£70.2) ' '
Ay 744 732.00  93.50
" cer (£60.8) ' ' o1
u - 91
I 3 769.1
A 74500  194.00
SFA} (£97.9)

9= Hz, 993 (+
*p<.0D, **p<.01

EFAD
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. A5 Wiy wE jitter, shimmer, NHR W3}

Jitter (371

ks
shimmer(FF71 4

3k2}F+=1.57+2.00,
3kA}=5.76+5.22, AA+=3.73+10.97; p=.585), NHR
(57 3 $AE=0.19+0.15, AAa+=0.14+0.02; p=.799)<> A 7+ =74
Ao &2 Folgk ztol7F YEhbA FUth(GE 8, £ 9, & 10)

¥ 8. ZF + %Fjitterol] tidk W-3EY AA
= jitter? o
NESAE THF AFHEAS HY
0.62
e R 58 0.40
(£0.25) 149
S 1.57 2 Wy '
e (£2.00) ' :
"gol= 9
I FERZAA)
¥ 9. Z} &+ 7F shimmer”o] 3k -3 EY 7AA
o shimmer? b
- NEEAT FY95 AHEYS HIY
3.73
At 3.56 0.79
(£0.97)
TS 5.76 089
e ' 4.14 4.46
SRt (£5.22)
hgre)= g
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¥ 10. ZF +*+ 7F NHRe| thg wWi-3s|Ey A=A
NHRY
- P ol mo p
NEFTAF A7 AHEAS HY
0.14
A 14 0.02
(£0.02)
= 019 799
Tl e 14 0.03
S} <}t (£0.15)
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4. NF = BA A3
7F. AARA U] A=
A ARE T2 M2 G2 Jal, Je/, [i/, /o, /WXL A 1, A 2
S /a/ AA WA A9 jitter, shimmer, NHRS A543 #hol o
X X

L
& moj A#EA (Pearson correlation)S A8 A3} TAHo R #2923

FHAAE WER T (r=0.994, p<.01)

4. 2R 2 AFE

AA ARE T4 A= A 1A S g3 doAAEA 15 A
A5 2R3 A2[AMA Y GRS Ja/, Je/, [i/, /o/, /u/AAML Al 1, Al 2 E
HE 1S /a/ A& v A9 jitter, shimmer, NHRS =A%k zkoll o3l
o] & A3 (Pearson correlation)e AAISE Ay FAA SR {93 A
HHAE VEFAT(=0.992, p<.01)
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Abstract

Acoustic characteristics of the voice changes associated with
anatomical deformation of the vocal tract

Yeon Woo Lee
The Graduate Program in Speech and Language Pathology,

Yonser University

(Directed by Professor HyangHee Kim)

Tongue cancer, Ludwig angina, Tonsillitis, Tonsillar cancer, Tonsillar
hypertrophy, epiglottic cyst, laryngeal cancer cause the anatomical
deformation of the vocal tract. If symptoms are serious, respiratory
problem may occur, resulting in "hot potato voice" or "muffled voice".
When the voice is produced, a resonance occurs because a specific
frequency 1is passed according to vocal tract's shape and size, this
specific frequency is termed as formant. Anatomical variations of the
vocal tract can alter the characteristics of the formant related
resonances, which it may bring about a change in the voice, so an
acoustic evaluation gives great help to prevent critical situation
resulted from Anatomical variations of the vocal tract. Although there
are many evaluations to know the presence of voice problems,
severity, diagnosis and effect of treatment, because there are various
factors affecting the voice, the diagnosis of the speech and evaluation
should be performed multidimensionally. Purpose of this study is to
analyze the acoustic characteristics of the voice changes associated
with anatomical deformation of the vocal tract.

In this study, analyses were done on F1 and F2Z in vowel articulation,

jitter, shimmer, NHR to investigate acoustic characteristics of the voice
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change due to a oral cavity and pharyngeal cavity's deformation.
Normal group (14 subjects) participate in the oral cavity's deformation
and acoustical analysis is performed according to the presence or
absence of a object causing the oral cavity's deformation. Normal
group (14 subjects) and epiglottic cyst group (7 subjects) participate in
the pharyngeal cavity's deformation to compare two groups.

Results are as follows. First, the F1 of vowel /i/ was significantly
high but, the F2 of vowel /i/, /e/ was significantly low in presence of
the object causing the oral cavity's deformation. Second, the F1 of
vowel /a/, /e/ was significantly low in the epiglottic group. lJitter,
shimmer, NHR did not show significant difference in the two
experiments.

In other words, the F1, F2 of vowels showed a significant difference
in the oral cavity and pharyngeal cavity's deformation. This means that
anatomical deformation of the vocal tract changes an acoustic
characteristics. On the other hand, jitter, shimmer, NHR did not show
significant difference in the two experiments. But, the diagnosis of the
speech and evaluation should be performed multidimensionally.
Consequently, It is expected that acoustic analysis can be utilized for

prediction of vocal tract's disease, diagnosis, effect of treatment.

Key Words: vocal tract, epiglottic cyst, vowel. formant, F1, F2, jitter, shimmer,
NHR
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