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P(s)=U(s) T(s) R(s)
19 5. Source and filter theory (Fant, 1960) [8]
P(s) : output spectrum
U(s) : laryngeal source spectrum
T(s) : vocal tract transfer function
R(s) ! radiation characteristic
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B =Ro A A8 ¥ piezo respiratory belte] A& th&3 ow

FUEE I 73 o] Az u29].
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Transducer model : MLT1132 Piezo respiratory belt transducer
Signal source : piezo-—electric
Output range : 20mV to 400mV
Sensitivity : 4.5+1mV/mm

Device capacitance : 2.2uF

Natural frequency of belt : > 35Hz
Rest length : 300mm (11.8")
Maximum elongation : 100mm (3.9”)
Width : 45mm (1.8")

Belt length : 1200mm (3.9")

Cable length : 2800mm (9.2")

9 7. Piezo respiratory belt
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42 A7) A+ 33 AA (EGG : electroglottography)

42.1 EGG M &

EGGE= 24 A Adie] ddo] #dd 7 7Ios Az HAstr] A8 &
S AU A5Gl me dyds wstE SA T 19579 Fabre7d EGGE Al
o)

L wekd ol P E 1968 0] ¥ o] A} Frokjaer-Jensen® Fourcin® 9475 AA A%
s7b s A3, 141

422 EGG st=9 o +A
EGG Az A ool e F A 2ol BoA 379 &5 Hojd e},

w5}, %
who] Wol 44 F719) £Fol wobd W F wh Abolo] Quw s WaE Ao W

E

2 dol Wtk 245 B4 EGGY 742 19 83 o6l 11 9= A | '

1z

Current Source

. 2

Isolation Buffer

PC : signal processing

T

A/D converter

Isolation Buffer EGG signal

o

neck

Demodulator W Filter W

a3 8 242 v EGG Alad" e +A
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&4 dole e A% velazge deldl we GEd FR ot gol
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ool A% S 39, 1 Aol AMe WL e $ARAL FELF 5ol
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24 o) A AEdA Y Zdol AR

i
o

ZUA ol AREL ARF AYE F T F Aol A0 AAew AF el 2
Sw, Aol oa) AFde] WEatel ¥ F Afolo Aelz} kel we Mkl
gE B =Rt SHNEE FP5Y] A8 B U AR He

ztan, tpojuby) # A7 2 ZHAE S Al E e TH32].

B
—n

o

332 ¥44%

w

Fae AT = A
2 mEoll A AMEE ZHlA wlo] AR ES AYLS thE Zow FIbg
a4 109 2 oH28].

Model : C420 (AKG Acoustics, Austria)

[
X,
flo

Transducer : condenser pressure gradient
Polar pattern : cardioid

Frequency range : 20 - 20,000Hz

_17_



Sensitivity : 7mV/Pa
Electrical impedance : 2008

Supply voltage : 9 - 52V

dB +20

+10

E5i=s
-10 $ :
./‘.
el i 2
e :VJ i ¥ = : :
& & & & & »‘§ "2? é? g»‘?‘gm

44 F AAF A2"9 T4

24, EGG, 244 &% 5 4449 oldza ANEE YxNEz wIer] s
DAQ Pad(National Instruments, 6020E, 1| =H)E At&3tgom, 23 119 (a)& A

@ | Aol oa) AW A BF A4 AR oW, (b 4, BGG ¥ £F WEE
Aol %8 molnh
orol=
EGG #HE
EeHc

J
i
=
In

3 b) 84, EGG ¥
(a) =8 2AA 23X ( =o.Been

a3 11, B3 AA} AJ2de 34
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A5H e, AT 2 5F B QA A=

51 2AZEY o ML &

Visual C++ 6.0 (Microsoft, USA)L C++dojE 7juto g s AEZ3

LibraryE Al&sta glom A ANadiis AdEES=H 493 7s&

=

A &g}, =3 Measurement Studio (National Instruments, USA) for Visual C++
< DAQ boarddl A 213 & W& Library® s 7| 5& Adste 21HZE AT

gt

5.2 Al2=¥ Q7 AL

B =Rol A Visual Coool o5 AW € Z2 0@ e AR Azw oA Abgol
s dolEd e BAI A B FAYE AR E B gL A
Fe #gh

[e]
- OS : Microsoft Windows 2000/XP

¢

i~
A

o

- CPU : Intel Pentium III 533 MHz ©]|%
- Video Card : 1024 = 768, 256 colors ©]4F

RAM : 512MB o©] 7%

71€} : DAQ device driver 7.0 ©]*(National Instruments, USA)
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Flle Edit Analysis View Smﬂns Help:

=/l 7 €% %‘ﬁlﬁlﬁlt-lhum
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55 &4 4
551 &4 £4 ey

SAE eyl 9% geEnE Sele 712 F94(F0) 52 3 A (pitch), 7]&
Fuo] Fu HF & (itter) ¥ I E H F & (shimmer), A5 9] FH3 w2 H
& (NHR : noise to harmonics ratio) % °| A8 %t CLS(Kay Elemetrics Corp.
USA)e] MDVPE 7]# Fat5 F35 ¥gs 1% f5s, 5 & 5 3379
stetel el S o] &3t 249 AS W Uhghrh6,15-171.
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LA 9AE B s B Az 99 Fa¢ gy, o] F AXE 233
walo]l ik, A Ao e B W= 9w AR (zero crossing), ¥ A5 H

(peak detect), AF7]1%# 9 (autocorrelation), AMDF(average magnitude difference
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O AESE ol ANTL FoIEE FAth AN £F H4E& Lol et
W, 7 the £z ARG As)E ofdd AL WA 20 HFHE A%
32 278 2430 AR o]B o d ANH A9 AN VF | FHES
Stk 19 178 A ol e Aol MAH AR A5t FHE B
274 glol 49 A zAd Fob FAF Fo IA AFW ANRE wolFr)
(321,

Initial window size
= A0 ms

v

. | Pitch detection using
autocorrelation function

S50 Hz < FO < 600 Hz
and E[dB] >0

h 4

Voiced frame size
= pitch periocd

unvoiced frame
= window size
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¥

Window shift
= pitch pericd

Window shift
= window size
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¥

Window size
= pitch period * 2
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Fg WA F & (Jitter) S A (DI ZEe] o] 3 A9 7] F7](To)o zkolef A

T3 Aol W5 & (absolute jitter) S A X9 7|E F7]9 Hrog
w MEEE ey v A WMstE S A MDVPAl A= 1.04 % olstd o A4
29l FA 0w Hrhgkriie, 241.

1 N—-1
N—1 - |]?)_TO(Z.+1)|
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~ 2 (@)
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554 % W& (shimmer)
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N 1=0 0 ( )
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NHRZ Aol 5ol 501 A5 7ordrh. 19829 Yumoto 52 =49 7
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H]&(0Q : open quotient), N¥%%=&(SQ : speed quotient), 7N ¥ % %= A 4=(SI :

speed index) 5& & F ArH2,3,11]

56.2 9 A (pitch)
olgdor A 7l e Tl 549 V2 de FUe 54 AR
WA e AR o Zotok Itk EGG #3254 AEeke 2
Ul

Aot v Bes

a9 202 EE okl " (a) &4 (b) EGGE A& olil (c)= EGG A=l

B =l A AltetE 543 EGGE] 712 F719F EGG
T Stk vRE EGGO] mhA Erolu A WA ¥ 2] = whA
olvt A WA 9= Zdd Aol wed AAE HE XD FE A o474 &
A SAY A e 1139 + 03 Hzol o™ EGGY ¥4 H& 1145 + 05

Hze Uetdlo® s FAg S FA2 398 5 it

e 0 n
1805 s iiﬁq
Iy 20 g /ob/dAA A EGG ¥ A #HE A
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b dela @3 s RS A dA AFeA B ow, Ho ] A F 9
25 -35% A=EE AA dEH)S AAstoof vt skATH31]. 28 EGGE A
S AFvG AT EAo] E £ gloema Ay dAFo] o9& /wd EGG EE
AA A el i Aset vaste] A AAH e TR 71Fe] dast
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(vocal polyp) 59 Astozm FAHsx, CQ < 0QUA ZA$+E Adnkse](vocal

paralysis) & A 3-t}[6].

o 22, Ad dwol WE EGG %9 % dehn E[13]
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CQ (close quotient) = Tc

0Q (open quotient) = 1 — CQ

SQ (speed quotient) = I
T

. - ]’2 _ Tl

SI (speed index) = T

a9 22 AA EGG "ol e 24 AyE woFrh 29 229 (a)v EGG A&
ol (b)oll YElvE EGGY IX & Fu42 2kste] #H 4t 1146 + 04 Hz, F95
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To + Ty

4 (5)

4 (6)

A (7)
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O F714d 842 IRV : inspiratory reserve volume) : A A4 ¢l
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T
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12 5 Az 9 5718 5 e 71A9 & ¢
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@ 13 =& &A(TV : tidal volume) : St AN H NN TE A 13 EolupA ALt
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= odAE] B2 AV ol =, 7SS EY 4F54A FFo=
3 A= ZNAFES Eer BE 1200mle] v

. residual volume): FE #3tA 373 T %
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=

M 200 ml/sec o] Aol AY 40 ml/sec °]stE= H| AN O E FFEU

PV{(phoneationvolume )
MPT

MFR =

@ oA & (PQ: phonation quotient) : ¥ & (ve)S H LA A& A HMPT) S
U o2 ol B 37]F& dh BAE /HA L e Aol HA

XAl AL 3= F 3 7] %9 phonation volumed HE H & #H(ve)Ht Fom g

=

Mr

_35_



)

)

0

Nr

X-& MFRET}

p
.

PQ
PQ

(subglottal

A

(glottal resistance) o] 2lt}.

=
T

s+
=

el ez dA A

MFR th4l

=
=

3}

pressure), A& A

g ol el 7 <

p
L

} &= piezo respiratory belt

o)

i A8

3]

_?,]

S, Al kel wheba] F Aok =

_EH

)

I

48 dlolE ol A AZke] skl o)

ol

i=]
-

o
=
7

o}
;o?

o

Nr
W)

_EH

-

o

.#O#H_
;O.#

=

3
|

T

B
22

ol
ol

Ren) @ 52 A1de 3(Rapp) 2 7 AE9

o

2 (10) 2

9. O
==

Feol v

3z

X)
S

2 (10)

< 100 [%]

Rypp
Rey+ Rypp

.#O#H_
;O.#
<

-

|

weti, 50% ©] 6} ¢

=]. ©
gy

Al

[e)
-+

Fol

_36_



A6 d 2 3

P
<
iz
7o

olp

g 71 F71 "l

KR
=

% 3}

Rt

6.1.1 A&

o
i
e
]
1H
Jvmo
03
bl

o)

Nk
pucf

o)
;0*
<
zel
ojn
o)
=)

2l
oo
%0

7

TH

i

<]

W

=

o) 2pell Al oF 3

7] 93
il

3

=
s %

bol PC A& = 7h= o) vhola 48w

S

S XS Praat TE 1S o]l &

l
o
Ho
I
<

o

e

—_—

Al

(a)¥ Praate] &

9,]

o™, (¢)

i

o
ol

<7

jazel

T
o

o

A A

L
R

=

g

)

). Praatoll A4l 4% 3% += 1152 £ 0.1

PN X

0] o)

e
el

e
=

s

3.69 % At

w

ild

o

% 0] At

-WM%M%%M |

|

Time(s)

;0*

el

il

el

_37_



B
‘.m-o
W N
W H
w 4@ B
T SRS WX
- ne L = o
o~ N ‘Du % W ) _._,_ ,,_i R
ol w2 qow B
5 ﬂw.ﬂ —_ = D - = DS
ZT._ LS ;OL — __OE
B e s
& * T w2 = = >
o A o T2 BT
5 g g B L x5
17m = Oﬁ O# i Jl ,UI ﬂﬂ OMD
< o ,~|L —~ w ™w iy
o =0 SN N wood - °
i - © ¥ o= - w F LG
g ~ N OB oo B E = B z o
° N Dy Do T 3 ERP
. — o X k ~ — ul
M_- wW ok o T oo A A _bol Ll _,W
g = A = e = x
T - e W 5 A o r w &
el = ) I o T ow R
5 X T e g o v 2T
P = = o N F Q@ °
s A o # = o %o . HM Tor " HH = on
o o = To A =y oo o
@a Jo ol B oW of_m of B > o M o © Ak
O < % = T ko ok
kTR SR T % X i R
A r TOT T = B o i 5oL M o~ i
LR m T T T = M 4 “ T a
H;H%%%%%g;@ o T B
— fe) p—
MwﬂﬂE%%lﬂﬂﬁi © = o
— 5 T 3 T om o - O = B DT
. T K &) S o = T hs
d G = X - - e
R m M = = x T T T o % o) >~ iy ~
o o PO T - T T 5 wﬁa o B3 -
. 9 © © 5 w A "R
K @ O 0| o o @ X
@ B <= {| o} T e.:. =
‘Hol H._ ) @ MW @ o W@ ‘ul
of- =t = N ﬁo B!
© = = N~
U

- 38 -



e [

6.2 EGG &4 2%

621 A ZEadye EGG A&y 7% F7] vl

Mt @ A ~® 3 CSLe Real-Time EGG Analysis® EGG A5 ¢ 7|2 F7]¢]
A Arg B A& A@AAA oF 3% 1 BRE /ob/E AT AEE 4y

== sttt B E Fe EGG A5 E CSLY Real-Time EGG AnalysisS ©]
A wEokow, FAlel T3 A Al2"E T gEekh. 29 269 (a)e
CSL9 EGG Al@molx (b)e /My =g EGG Alatt. ZF EGG Az o 7] &
o 4 Tk CSLell A #4151 92+ 1143 Hz o] ™ F3

CQE 46.7 % oAt M Alz=wlo] o3 245 o
A= 1147 HzolW F34 WEEL 061 % oA CQE 483 % ©] A}

N
N
)
>
>,
ofl
o
S
R
_‘01_|‘
e
o
X

_39_



a3

(a) g

] Tioa (et}

(b)

EGG Zoom([V]
Ak

1.26 1.30
Time(s)

19 26. CSLY Real-Time EGG Analysis® 7/H2rsl A ~" o] EGG A&

6.2.2 EGG &4 A% 34
a9 278 24 WA EGG B4 Mg A99e o Huelth 4 P4 o
&3t 2t
D &4 dolE BT o fato] A e A
W oAA 2ol Aol s,
@ EGG Holg @ k28 o g3t 4 9L AuF 5+ gov, LN}
Wt 7hs s
® &4 % EGG ¥4 99 448 & g u
Dol AE A G 4 AE I
®

oA el | AIZE Gl EGG AE

)
]
4
pacs
o
=
2
u)
)
o2
12

ol A EGG Alze ¥z A
ol 4 EGG Al3 ¢ CQ(close quotient)

0 Q0 © e &
-
)
)

A8l " FIdo A EGG 21 &9 SQ(speed quotient)

_40_



2
.
¢
&
=
@
9
4
F
3
a
B

a9 27. EGG &4 A7 34

Huielt. 72 AL

) <)

ERERLE

ojn

@

°l ¢

ol

@ EGG

oW
™

I

~
el
3r

‘mu_-o

__O_H
;0._

i

W)

o

23!
™
w

I

~

H

<7
=
o
_#Ow_u
ol
ot
oo

ol

—_

<
T

ol

—_

<

-
oo

_41_



AE - BE A

R

)

1
fols

AA 7ol e 57 2F vl& = 5% A5 / (F

e w4 24 ElolH

O, O, ® =5 AMdolMe 7AM e A vlolE: Aehe gl 7A e At
AE(Ts, Te), 94 el F717F A= s= AIZHTp), F719 WaH=(Iv), 271
o] W3tF(Ev)S Ve

@ Adn dofo] d@ AT Aue A 5Fol T B 55 FF WS, F
B 5o Wi wee ey
5 OIS E_1.dat, OIS L, ‘LBOL... *, VoiceSEGGERIP, 22060Hz, 20.00(sec), 2006-04-18 ks

File Edit Analysis |Mew Sedting Help

=MW m o % lﬁj—Eé i L5

Vol T g
Cursor

[sec] : [amplitude]
(7.9:036)
Tslsec. v) 1 1.0, 0.2
Telgec, v} : 191, 0,02
Mean(Fl)[Hz] : 15,9
S.DUFMIHz] = 341

5

Chsst

16— \l'
Te s iﬁ )
TrJ 59: b 2-! 1

5 06=
] ?u

g
- — - sl
- (73:145) 2
'I‘s sec.§ ESE I?D
Telsac
S04 I;E SBC % 124,98
| Euixl 993
I."‘l (]
100 FEdom 7t ste Eaiff 3
‘rs ce: %} I&
4 Telsec. %] : 191,
Chest : Abdom(%]
BR3: 37
0 [

EHV]
=
1

2 0 G
Y

|

=Hl LT
a9 28 3% w4 A 54
R G IR R B ol A H oA A& A ZHMPT) F4 ] 715 st

—_



AT A B

o

piezo respiratory beltE F% 9 &

L
L

AEE R

=

2 EGG 240 9

3

KR
=

WA Al

Zx

K

!
7o
ojn

)

ol F= A5

g

o))

59

Aerophone

B2 Aoz EGGSH 2ol A§E 5tk

EE DY

=
=

T R

4 A =43 EGG

o, &

af of

A oAuE w2 g

al

ofp

bl 9

s

SEE

N
o

rviel

X

pull

A

R O

&=

o] &

ofp
it
™

}O

\

bl ma A7)

S

°] &

ol

!

ol

;Ot

o

Jo

cal

o]
1o
&+

B

o
"
ofp
Njm
e
ol

|

—_
o

(jitter), 2% W% & (shimmer)d AAkto] 7}

S5 WEE
g

=
ne

(FO),

i

o)
ar

fgaz
OO

-
ey
N

o

jzel

op

ox
o

"

ol
NJm

£l
oW
|
—_
o

<

NHRE 7l

el

oy

KR
=

o ui

baact.

S

:F

o
=

Hl&, CQ, SQ 5 °]

o
=

WHs s, S5

i

<A

-

1 7Fs

o

e

ERETER P

oA A7}

==
=

4 wlolE o] A7t

N

o

o181 o] =5 sl = 7Hel

F o

Il
&

I =

b

S

o

N

ol
=
NE

ol
ojp

of
.EH_

.EH_

of
ol

gl
B
_EH
;0*

—

<
-
o)
v

O

al 7
X

=
ol
el

X
B8

_43_



iob

24 ¢

ul
=

5}

AbB

o] A

Ry

PN PR
1

3} o

S

D2 #HE 7t 7ts

INE

i
;O.#

</
;o?

;O.#

|

i

o

B

R

¢
Y

o
H

i

s
o
;o?
;O.#
ca

-

iz

—

AT
N
ol
=
i
cY

"

2 2 1o o, &

ME

A7k EGG Al

=
h

SRR

=

A
Rl

g]

op
)

o

ruzel

X

E!
ofp

N
za

jazel

4
T

ol

Nr
XE

jazel

o
Nfo

—_—

0
o

)
)
N
il
ﬁ.o

jazel

X

of o

A e} B4

°

A

=

=3

2 g

A% AMFe] AFEAA B
Z A

2~ €l
=

g]

P EGG

pud

°

[

T

st
A T

160 MByteol A< A
(¢

S

=4

ST}, w2 A
)

[e)

2%

=
T

1.

T
=

=

b))

kel

3
sk

o

A
pal

=
N
=

] o
=

S
=4

e
e Apgel #

of A+-8-4

=
=

o
ﬁo
o)
;o?

—~~

o
3

~
o
o
B
o]
N

s
ild

ofp
N

ki3

o

ruiel

DEEEEE

=
=

2}

s

2 A4 9%

ol
o
7
;o?

Nr
|

—_
o

-
)

R

i

5}

3

=7, EGG
8

[
Ry
i
=4

7} 7}

=
T

4 Aol A

=]

R

bt
JEXIE R R

[¢]
a1

Aol os

}

°
pad

of o

2
a7 Aol F717}

}

kel
el

= _(H =

=

2 )

=
o)

]
)

s
o

X

oAy

3L

=]
pIE

atel B

SEER

%ol

ol
el

~
oH

fenil

_—

B
o
oo
il
el
TH

<

T
juid
ol

—_
o

jobs

— 44 -



A

= <

&

[1] Saito, S., Nakata, K., Fundamentals of Speech Signal Processing, Academic

Press, USA, 1985

[2] ekaled, SAAAY 712H, A28, QRSAA e A, FAEBA, 1996
} o]

)53 W, #AE AL, 1996

=
ox
o
Mo

o

it
fo,
oX,
H
o
:oé
-z
o
)
s
ok
)
=
(=
o
oX,
re
2
1o
1%

121, vol. 6, no. 1,
pp. 63 - 78, 1995

[5] Borden, G,J., Harris, K.S., Raphael, L.J., Speech Science Primer, Williams &
Wilkins, 1980

6] TEF, 352 9, &4 2 o B4 BHW, FILEA, 2001
[7] kAT, 4 A%e] AR, ool 54, 2004
[9] 471 %, FHE, DE

, A=, A w Y, S, 25, 2004

[10] Kondoz. A. M., Digital Speech, John Wiley & Sons Ltd, 2001

[11] Ferrand, C.T., Speech Science, Allyn and Bacon, 2001

[12] Fant, G.,. Acoustic Theory of Speech Production. S’'Grovenhage, Mouton,
1960

[13] Childers, D.G., Krishnamurthy, A.X. A critical review of
electroglottography”, Crit Rev Biomed Eng, vol. 12, no. 2, pp. 131-161, 1985

[14] Baken, R.]J,”Electroglottography”, J. of voice, vol. 6, pp. 98-110. 1992

[15] ¢kE ", “CSL(Computerized Speech Lab)”, vol. 6, no. 1, pp. 154 - 164, W &+
g dol e ek al A4, 1995

[16] http://www kayelemetrics.com

[17] Deliyski, D.D., "Acoustic model evaluation of pathological voice production”,
3rd Conference on Speech Communication and Technology EUROSPEECH’,
Berlin, Germany, pp. 1969-1972, 1993

[18] Hess, W., Pitch determination of speech signal, spriger-verlag, 1993

_45_



[19] Cherif, A., "Pitch and formants extraction algorithm for speech
processing”  The 7th IEEE International Conference on ICECS 2000, Vol. 1, pp.
595-598, 2000

[20] Oh, K.A., Un, CXK., "A performance comparison of pitch extraction
algorithms for noisy speech”, IEEE International Conference on ICASSP, vol. 9,
pp. 85-88, 1984

[21] Rabiner, R.L., Cheng, J.M., Rosenberg, E.A., McGonegal, A.C., "A
Comparative Performance Study of Several Pitch Detection Algorithms”, IEEE
Transactions on Acoustic, Speech and Signal Processing, vol. ASSP-24, no. 5,
pp, 399-418, 1976

[22] Sondhi, M.M., "New methods of pitch extraction”, IEEE Transactions on
Audio and Electroacoustics, vol. 16, no. 2, pp. 262 -266, 1968

[23] Rabiner, L.R., "On the use of autocorrelation analysis for pitch detection”,
IEEE Trans. Acoustics, Speech and signal processing. vol. 25, no. 1, 1977

[24] Boersma, P., Weenink, D., Praat manual, http://www.fon.hum.uva.nl/praat/

[25] W2, ZHEE o] &3 AT ol&3 A, w==3AE 2003

[26] Deller, J.R., Proakis, ]J.G., Hansen, J.H.L., Discrete-time processing of speech
signals, Macmillan publishing co., USA, 1993

[27] Rabiner, L.R., Schafer, R.W., Digital Processing of speech signal,
Prentice-hall, USA, 1978

[28] AKG, C420 datasheet, AKG Acoustics, Austria

[29] ADINSTRUMENTS, MLT1132 Piezo Respiratory Belt Transducer, USA

[30] Yumoto E, Gould W], Baer T. Harmonics-to—noise ratio as an index of the
degree of hoarsness. J Acoust Soc Am 1982 71 (6 ):1544-50.

[31] Scherer, R., Vail, V., Rockwell, B., ".Examination of the laryngeal adduction
measure EGGW"”, NCVS status and Progress Report, vol. 5, pp. 73-82, 1993

(321 &71%, &4, Y& ¥ 259 §F J4F FA A2, AANSGa gAY =2,

2004

_46_



ABSTRACT

Development of an Integrated Analysis System of

Voice, electroglottography, and Respiration

Lee, Seung Hoon
Graduate program
in Biomedical Engineering

Yonsei University

The voice results from communication plan, respiration, vocalization,
resonance and articulation. The good vocal sound is made by systematic
interaction of respiratory organs, phonatory organs, and resonance and
articulation organs. Each of these organs are controlled by speech center of the
brain. If a specific problem occurs on more than one of these organs, it may
cause various voice and language disorders. Comprehensive examination of
relationship between voice, vibration of vocal cords, and respiration need to be
performed since these parameters are closely related. Many integrated systems
have developed for assessment of voice. But most of them combined voice
analyser with EGG (electroglottography) or stroboscope, and they cannot
simultaneously assessed respiration, vocal fold, resonance and articulation.

Respiration 1s particularly important because change in voice pattern reflects
the voice disorder caused from various reasons.

In this study, data was collected from the previously developed integrated
system of voice, EGG, and Respiration. Parameters used for the analysis were

pitch, jitter, shimmer, noise to harmonics ratio (NHR) and formant. EGG method
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was used to examine the vocal fold vibration and parameters used for analysis
were pitch, jitter, shimmer, NHR, CQ (close quotient), SQ(speed quotient) and SI
(speed index). Most of respiration analysers are complex to use or highly cost.
Some of them have to be used with mouth piece or mask. Therefore, the voice
measuring would be distorted or patient’s position should be restricted during
normal speaking. And the respiration analyser which measure only air flow from
the mouth cannot know information of chest and abdominal respiration. Because
the abdominal respiration is important in voice training, it needs to measure the
portion of abdominal respiration in total respiration. In this study. Piezo
respiratory belt was used on chest and abdominal to measure chest and
abdominal respiration pattern without voice distortion and position restriction
even during normal speaking.

In this study, Data aquisition and analysis program was developed in order to
simultaneously collect the signal of voice, EGG, and respiration. By using
developed program, collected data could be saved and managed in effective way.

Feedback of different signal could be done on each analysis window. Developed
patient management feature contains detailed information such as sex, age and
date of measurement. And this would help clinicians to keep the track of
patients’s voice recovery progression. By using developed integrated system and
software, it was possible to simultaneously measure and analyze voice, EGG,
and chest and abdominal respiration. Normal and patient could be distinguished
by correcting the analyzed data and use of developed system in the clinics could
enhance the learning of voice, EGG and respiration by managing the collected

data.

Key words @ voice analysis, the vocal cords test, EGG, respiration, piezo

respiratory belt
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