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Development of an Integrated Analysis System of Voice,
Electroglottography, and Respiration
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ABSTRACT

Voice is made by systemic interaction of respiration, vocalization, articulation and
resonation. There is no existing multi-channel voice analysis system to assess voice and
respiration simultaneously. The most existing systems consist of :vocal fold - vibration
measurement such as stroboscopy, EGG (electroglottography) or laryngeal electromyography
and voice analysis system. Since respiration has close relationship with voice simultaneous
analysis of both vocal cord vibration and respiration are essential. In this study, a four channel
integrated system are developed for acoustic analysis through microphone, vocal fold vibratory
analysis using EGG, and respiratory analysis using two channel RIP (respiratory inductive
plethysmography).

Keywords: Voice Analysis, EGG, Respiration, RIP
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Atk A GEelA S8 BAE 8l AEHE Aade dRE Ade R
EZH 253 EGGlelectroglottography), £ 524 % ¢ 3 v
agoez FAHY oA TF ﬂﬁ]"‘ﬂ et ZHo] A= AUA
Wl 2% 24 Ay 7t 71eH S, HEG Pl o
ol ¥ztHuR ¥y 75 AAR 3875 & ot dom FU1/5719 Eold &
2.3t}

2 dFdAME SFEH BAE Y3l vtojazEo2 2S4S £ §4 A5 A& FFe
A gt g EE 718 F59 IR (pitch), T34 HE5&(itter), 1 & 5 & (shimmer), ¥l
g H]&(HNR: harmonics to noise ratio) ¥ EUHE(formant)Z 3 ch Ao AAY whio =
A AlY "*CH Aol A ¢4 2HEY £ de EGG Wbl dolHE #43a 24
setel e = 7|2 F349 pitch, jitter, shimmer, HNR, A th# s 4] &(CQ: close quotient), 71 H & &
H]-&(SQ: speed quotlent) 2 A& E=A5(SE speed index)E G 35 2L 71E AujEo]
g Hdol v Fo] Y8 S AE3td VIHE AF A HHE AHEEa oA, FF
JEA FE 23 AFe] 2P| g AEHE &4 F ol g AR FHov}
B7re] oegol ANRTH2]. £ AFME F5 Bl 2d¥ & 5—‘¥% gl 3Eo o3 w3
He F5u 559 989 W) vadts AL E At A WA 25 A &
Fo H3lE Z2AY ¢+ YA 519 29 (RIP: respiratory inductive plethysmography) FATE
A EFe Ad 2 B4 33 H&S FAFuA . o) Zo] £ ATdAE SFEA 24,
e AFdeolAe] B H 5% FAHE SAA &+ U=E sk

ol
2L
N
Ho
of

[ =
f

o 1o
o e
L)

L e
lo

N}ﬁ ox

o olft

i

o,

e,

2o

o for Az

dlo
X,
2
2
o
2

i Ho o

fa

r.{
2 dp -
rr

g
o L g

N

o
o

r__

)
:_.
Je

o?.:

21 B8 A4 A299) =)ol
211 &
A

4 A

AR A
3 S A3 M vpola2EL YU

(1) mlo]AZE ALY
Model : C420 (AKG Acoustics, Austria)
Transducer : Condenser pressure gradient
Polar pattemn : cardioid
Frequency range : 20 - 20,000Hz
Sensitivity : 7TmV/Pa
Electrical impedance : 2009
Supply voltage : 9 - 52V
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Current Source PC : signal processing

Isolation Buffer AID converter

Isolation Buffer - EGG signal

voltage

Demodulator

a9 2.2 AF ¥y 9 EGG ¥=

213 de€= £F347(RIP) A |

F3sl Byel 2 A RIPE ol 83t £5¢ SHsAth d2e) Aol 55 me 743
Bre) WA Wiz %48 WE TN JHEE W ZPHEY, B =RME A
seo) aiN 2US AA YL <TY 3>7 2ol YR F7HUL o] FPORK AL §o)5A
sttt HAHY B2 FHE <Y 4>9 2o F} 2R AP WEEF FA 23
& A$ Zzte] 27 Fosrt 228 2ysel A ¥od 44# 24 (locking)ol} WZ7} 2
AHA HE2, F3sh BRe) ghate] 500 kHz, | MHzol A 2do] 55 schs]
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214 % AA A=y 4

24, EGG, 2 Ad 3F 5 4 Ad9 ofdza A58 uxgz H@sly] 98l DAQ Pad
(National Instruments, 6020, vl3)& *F%%}ﬁit%, <a¥Y 55 BF FAL AzgdA &4,
EGG ¥ %9 HolgE FAld 33 2golth

ooy =8

0}01525\ H/W DAQ Pad

EGG WE i
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a9y 5 B3 AAF AlA"e] FA
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Visual C++ 6.0 (Microsoft, USA), Measurement Studio for Visual C++ (NI, 7]=)

222 N&"g g A

- OS : Microsoft Windows 2000/XP

- CPU : Intel Pentium I 533 MHz °]4

- Video Card : 1024 * 768, 256 colors ©]4

- RAM : 512MB #%

- 7]€} : DAQ device driver 7.0 °|4H(NI, #]3)

2.2.3 "iolg 43

B AxdlolA dol8] 3 A SAAE A$ MEY Fa4E 11,025 Hzeh 22,050 Hz ';-l
44,100 Hz o Aeg = 9ok 24 1 A A4, EGG 1 /A Ad, RIP 2 7 A4S E¥sd &
Ade] dsled TUdF AEHY Fo42 FASAL dolg AP Al EGGH RIPE 54 #1del Bl
A TR FEr] Wie] g9 ooz doly w4y 2|7t AR o
2hA 7} s AE S “;% Az Fu4E g2 4498 5 Jded 44502 DAQ Pad
oA olef3 HAE 3 olE] 9] ¢do] HAEA ek webA B Al =g 2t A dlol
HE A 28 AZY Fa5aE £3 Fd doly 21%} A}, EGG Ho]€l& 10 kHzZ, RIP d]¢]
B 100 Hz9) 2 ez AFseh. <% 6> doly #3 sAojth
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a% 6. doly 3 3y

L 5, (b) EGG A%, ) % 2§ 4=
HE & AT (o) FF 2F H3E () BF 2F wis
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HAAEL 249 7713 A3 547 4, U], 4% 59 Ao uet ot Ang B
o]7] Wiol o]& FE37] A% A7t AL W& Folvh HEG IR HFE0] oL olfE 24
o EF714, Axd A8 A3 sl g9 AR 2319 _:_1?‘5:} TS T WEY o
2 E% WECITHIL ¥ AAAESH FolA ARFHAA e dueFe e ddoz W
o] BEggdleg Aol HL %}% o] 3tk 2 F A4 &9 (auto-correlation) S 71E ¢ SAHE
A =79 Praatst MDVP $elA e Ae=n ou[10)(11], £ dFANE Aesdn. 28)n

445 e M AES W A5 T B shA 32 g AA #HEE H e 9

g AEste AANA 2B E =S A 2 E Bk <ag >3 go] AFoE 4
G Ato]zgt YIRS o]F g 2AFE G EE AMEEALH 27 AESY AV 49
*Jﬂ—t— A} 1x] F7]7} 20 msolB & o]AY 2 w7} HE 40 msS B AAFHY K& F31r)
A dutygog F FAZY #dg 8 oJUAE dB ¢ E FAElY 0B Zn g9 ARE
Fae2 #Aete] 50 - 600 Hz oJWold fA4so2 AR cH1213].

Initial window size
=40 ms

Pitch detection using
autocorrelation function

¥ v
Voiced frame size unvoiced frame
= pitch period = window size
Window shift - Window shift
= pitch period * 2 = window size
. Window size . - |l . Windowsize
- = pitch period * 4 - - = 40'ms

Cag 7 9ES A7|9 o5 ez 3 IxAE 3

(2) jitter
Fu A5 E2 4 (D 2oy Toe XY 712 F718& Yebdn2]3].
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(3) shimmer
AZ wege 2 (9 Zon P AE9) HRAE HepdTH2](3]
S—J Py(i+1)]
shimmer = i; 5 (2)
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(4) HNR
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Az && H(SNR: signal to noise ratio)® 2 4 31t Yumoto g9 4
A Z(f2)E YehdL

A522 HNRE 2] ()3 o] Aot AqnHI2) fax X9 HFF
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HNE = 10 logiy 57— ldB] (3
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(5) formant
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(6) spectrogram
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