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Electroglottographic Spectral Tilt in Frequency Ranges of Vowel Sound

Kim Ji-Hye, Jang Ae-Lan, and Jung Dong-Keun"

Abstract

In this study, electroglottographic spectral tilt (EST) was investigated for characterization of vocal cords vibration. EST was analyzed
from the power spectrum of electroglottographic signals by dividing frequency analysis range as full range (0~4 octave), low range (0~2

octave), and high range (2~4 octave). EST of all ranges in female were greater than those in male. In female and male groups, EST
of high range was higher than that of low range. This result suggests that EST has at least two components and dividing frequency range
in analysis of EST is effective for investigating characteristics of vocal cords vibration.

Keywords: Electroglottographic spectral tilt, EST, Frequency range, Sex

.M B

42 So] AYHOE SHL A 715 % ohb e
SAE B2Vl whet Bl Bha thEA walel F7hsha
glom, g4e] do] Ar) AN AL HEAU

71391 o] 71es AAkehs WO R RAR(EGGE ¥
e Aol WS MIAEH R HAksks Wt B
A SAANE A2 T3 5 9% 5ol F he A
FE& ARgste] A5 Atele] 11714 QudsE 7154 /4
2 ol Azt @als o 7] duRise HoAH
e ) dvHzrt ARG Al e 549 wa]
vkl sgst o] el AR EGGrT 9
o dwEeto R Qlste] WE| LI (F0)E 37kt /o

EGG7} Bl %78 71&2 AAEATH2,3].
Fant ©] 2] 2% A4 T+ A %= (vocal tract)ol] A 283}
= A ZE (linear filter)®] Y& o} WHEoJXIT}, ~*39]
HEY 7] 7]|(Audio spectral tilt)= U3} ZE 9 24
ARk, EGG 2 E] 715715 ool SJaiA vt s

fr

ru
oy

Foltl g o 7 & o] ¥ 3k A (Dept. of Medical Engineering, College
of Medicine, Dong-A Umver51ty)

3Ga-1, Dongdaesin-dong, Seo-gu, Busan 602-714, Korea

“Corresponding author: dkjung@dau.ac.kr

(Received : June 17,2015, Accepted : July 22, 2015)

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http:/creativecommons.org/
licenses/bync/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Fant7} A A gk 3¢ -ZE]-0] 20| 2JeH EGG ZHEF 7]&7]
E B (vowel) 2lE40] QITH4]. B&e] S EE A= (vocal
tract)ollA P == ETHE HE (formant pattern)el] 2]3] 274G =

A9 EGGE = (source)ol| 7+ A ghct,

ZHEY #AL ASe] Fukpg s BA0R S0 7=
FIE(F0), IRE 28|53 2 EY 7187] 55 tRETH(5]. 2
Ay S EGG 4255 sAldl 7153std e sty HHe
s F UuH6]. ZHEH EMoA AHEY 727 e
HEH |35 o 2 HAx)5 2 2P (least square error method)
< o] &3 MY tE] 718712 HoJEnh7]. Ly 2HEH

71]"' 25l Bt W e] Tl ot M 4
SoA AHEY 7|27 = Yo FulRE =

Sk
71e7E Als
ATHS]. %*é
& Fa7A] 2 EY oA o] FiFRl 2
ER 71E7]00 g o] d7e SRS E e +
=R om 273212 & AW ofet SE B Aol A}
S5 o8k 10-12].

B2 AAEo] At (glottal sound}94 Ay 2HEY 7%

]E' /\}_Q_O]_oq SxL BA o]—‘:‘ tﬂ- :TL ]_0:1\;}[8 13,14].
Murphy (2001 =~ EH 7]57]7} /%]T':Tfo 7ol 83k
HrpgHoln Waly| Bulape) & olgtal BarstS]th13].
Jeiu bE A S EY 71E717F 4ol BEsitiar
B8, 14]. F2o)E EGG AZE 0] 43k ~AHEY 7]
7] AFoX EGG ~HEY 7|1S7|(ESTyF B&e
T Hsle] taix e Wsol] sIARE 24 2 ER 7&7e
259 f¥d wt depAle Aol A7) ol2idk Bar
= EGG 29 Ed 7]87] EA¢] 349 2 ER 7e7¢=

570] vs2 ofvditt.

2,
o

<]

o

o =
3 €23

0.

J. Sensor Sci. & Tech. Vol. 24, No. 4, 2015



1341 Kim Ji-Hye, Jang Ae-Lan, and Jung Dong-Keun

o] Ao AL EGG A5 2AEY 718715 F359
2 wjsle] JRAE o] 2oEY 71971

[
>
ok
oz
1%

2.1 171CH AFK}

EGG 540 Zela Ao date dak 504 iz 40%0]
o o] Ao ZREZE Foltistun e 7d el 9193
(IRB)¢] +0l wet RlP =R om, =E JF7iatoll Al S4%
W ol thEk A S St AHOR FoAE T
A= EGGAA] 3+ 9] gl o] whAlst Ao AHEY 7
7] 2A ool A Al el ettt AkRE ] Qe B4
Table 19 A3t TE.

r 10 o I

22EGGY SM 7B

Aol AEs 715387l A% EGG FA A= EGG-
Amp(PhysioLab, Korea)E AH&-3Ith A7dd= F-91¢] 5 &
Z e gHUES o]gsle] F o] A A5S 73
AL QS Apole] YHH s WskE 7]567] flste] A=l AL
Ao aFua AYgE kel ARE 24 X
ZAA MY FNE FA A 327 s A5A
=5 AL EGGE 71539it 7158 27 Ale= PCeilA

N oN
Ol
ol
3;8‘
o £
o
>
}I_‘

Table 1. Characteristics of participants

N Age Height  Weight
(year) (cm) (ke)
mean 22.78 161.00 51.11
Female 40
SD 247 3.67 6.62
mean 24.16 174.89 67.05
Male 50
SD 0.96 4.62 6.67

SD : standard deviation
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Fig. 1. Configuration of the EGG signals aquisition. The system to
measure EGG signals consists of four parts; EGG-amp, PC,
battery, and electrodes.
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Fig. 2. Linear spectrum of EGG and acoustic signals during the sustained phonation of /a/ in male participant. (a) EGG spectrum, and (b) acous-

tic spectrum.
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Fig. 3. Power spectrum of EGG signals in linear and logarithmic X scale during sustained phonation of /a/ in female participant. (a) Spectrum
of linear frequency scale, and (b) Spectrum of logarithmic frequency scale.
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Fig. 4. EGG spectral tilts in fitting ranges of full, low frequency, and
high frequency.

249

LA 7be] ESTO Wl kel A F94 7-3ke] EST7F S
FFTE 7] ESTZE BA Yehgth zh 77kel 2gE
4 7]1€715 AWE o] Hlaate] Table 20l AlAEH3ich
AA FIHEET 1T T E o] YA KT A
HAEY 7]1&7|7} §oatA A Uehgon, AFas oo
oAe el wE ztol7t YATE 2 H BF AA
T bl Hlste] AFuk P A= EST 2ol €] &
AZ ool fIRe) IFIE L E F27 2fol S
B tH(Table 2).

=

Table 2. Comparison of EGG spectral tilts between female and male

group
Spectral tilt (dB/octave) value
(mean+SD) p
Female 40 -14.174+1.188
Full range .000
Male 50 -12.108+1.406
Female 40 -10.863£3.431
Low range 678
Male 50 -10.575£3.097
. Female 40 -17.795*%+£1.883
High range .000
Male 50 -13.872%£2.210

*, significant difference of spectral tilt compared with full range
in female and male groups, respectively. (P < 0.05)
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