


| =
=A

al

X

Jol”
.%mo

-

(e]]
=

20114 124

Q.a
Jol

ke

A A h e



ol A FI RS AEY
4499 2
A9 2
4499 2

AA|TH L T

) BB

20114 129 <



TN

el
ol

o
pure
;O_v

Z geha AZgun

et
=~

o
=

el

il

o).
00

7m
<

o %

Hu

RS

o

& A

%o
gozA A

Mo
i

ol
Ho
i~

o
Tor

o

i

ol

—_
N
ol

=3

o
o

<
]

B
%
=

A= LU T

Z

A&

E
Qe ORI

)
)

~
;O_v

o

o}J
e

—

<H
~
;O.#
B
o

Hr

Hr

5]
op)

A

o] #of

t;)‘j]
™ %] =
RSN 167] ﬁHHH “’}’
=2 1871

£gg 7
= T

o

T

Hj

<
T

AT



el

o
B

o] ¥

3]
=

o

TR

il

B8
o=

A7 4



TIE] RPE] ceverereeeees e i
TE KPR oeeeeeeeees et eSS i
BLE FRE] eeeereeees et v
T QO et v
RILTE A B worreeeesseeeesss s 1
L1, O] E ] B 7 seeveseessseesseessseessssesssesss s ss s 1
1.2, @155 ELA] cooriienitsenein s 6
1.3, Q1T TEA]] ceerreeerenseeeent st ]
A2 AT TAF Z HFH] oo 9
D1, Q1TE T AR ceeseeeesseeess et 9
2.9, ?jlr_L HO]—% .......................................................................................................................... 11
201, AFE ZF] FLR servreeeseeeseesi s 1
029, AFE FLA] trereeseeesseeeis et 11
2.2.3. %7;” %}ﬁl ................................................................................................................. 12
RIBAE LT wevreeesseeeesseresss st 13
31, Ao} 8o W2 WA 0] ] E A EE e 13
33, AAol S0 WE WG] T T ZFO] H] T crrrerrrererereseesensesisssssissnisees 14
RIAZE TLEL ceoeeeeseeeese et 17
RIBTE ZLE werrereesseeeesssse st 29
FE T T ] oeeeeesseeeeess e 23
BLEL 28
O TL @ OF teroreutseiessee it 29



o 1-A. A Aol &5

a9 1-B. Ao &5

a9

2}

,ii,



=<

==

1. TR A L oo

2. /1\_]/@0]. %%oﬂ Lq—% uH7H1iﬂi_/':g] 7]%%7;” .................................................................

- i -



ail

2}

1

,iV,



oy o o o)
= K W m
mooR R op T ol o No A =
= o ﬂ_wﬂ o __ o] %m 3 o W OF RO q W W.W MA.|_| il
SN R . B <~ w
L od N T 7Lﬂ%mi_¢ﬂa$u‘.4i
U T e %bﬂ),m}l,%ﬁ%
o o o ~ HI oTﬁ Lt c DS N ﬂwﬂ o = o_.a
H,_ do F oy, E 1Hm%m.m1@_sﬁ
) &@%ﬂa\.@xﬂ<@m 2o
A4 g T = w23 B Ar oy dp
e SIC I B R T n R S Ar
o N of e o T = X W 8 — T o ol
oF = T s wou &) e :
SO N CL A T S gy P ™
S, 0 - _ o ° J oy
B F s P 2T e w LR T
I m B s P SR W g
o o A R T W ® ~ W A
o WF IR QA 2 o o [ R Eod o
0 5T S op
M@ £y mﬂ o H o5 P e m_M 4 T o 2k 3 or 5
e X 3 = o B s
X q4OK e B oo W oy X = - B R
o o< 5 ® W o X oo =SB N+ oy ki 5
1o %Qefzﬁpﬂo_ﬂ% Eomﬂ@%owr
o R 4o M e o N o m Z o o 2 T F
z B 4 Y T ook B ow o T 8 3 5 3
Oru o5 o W T T o= o ~ = e s T T H croo B
o_.E No  — T W o = oo w = B o= e
ﬂ_w,_ o 7' 1Er T ﬂ zT < Z o 5 ~
T - v B ZORX
_~ of 0 E o NOoo N Ne 5 - N
© F X T o = A
=0 Nio . mo o e m = o ° i
X %%zwa@ommwgy,o@ﬂo»o@
w ﬂ_rztauufﬁﬁonqmmﬂowzq
o w7 ﬁ GECE S B B S g M Nn_rM W
_ " i e w % oy B
o o= mr a2 FERL Y 2 ® o,
= = M o mo E oL o o o
Mu_l ~ = E_; N HT o ) T Et = 4 or <0 e —
P wfwrmnoﬁﬁilﬂﬁmqmm%no,xaﬁ7
) e O ~ ary - ) D) Nl — _
I = o) Mm @M 7 % T £ % fe w o)
%%Mu?ﬁz%mmﬁm?ﬁ:_zx
( G

el 2

o

]

L

MDVPMulti-Di i
imensional Voice Program)®} Real-Time Pitch
e PitchE AH&3to] &



A

7

=
S

#3457}

N

A (skeletal muscle)©]

)

—_—
i)
e
jont

K
el

N
o

B/

o
)

X
)

o Ao F

#e] Aol7t YEA

3

o] ¥

F

A Esd Mais S5

3.81%)el A =LA "o}

o] Aol 7k yERs T

3

Dz

woh o Es v

A

Hin

o] uj

o
=

woh o B ven} gl 2ol vheg.

o weA A

£ &%
A

al

Iy

—
1o

__AU

o
el

zel

ﬁo

weh o %A JEn gwe] Aol

il

o= F|EFTse] Aol AAHY

o= F74(skeletal muscle)©]

7h epste,

e}

/\01—

)
~

=]
Ll

)
;OL

N
Nlo

)

I FFol o

AE

Hj

1
.

A el A

e

i

op
ofy
)

Aol A 2o 7h it

A=

1
.

] AA= T

9]

o] $17} ofole] oA}

wjr

,Vi,



70
-
N
L

;O_l
A

10°
ojn

&
ol

1_.
ol

¢
)

<A &E

A1 A&

1.1. °]

o] v

[e)

(e]
=T

1
1.1 21 Ao}

1AL of

H 3

]

Z o
,olu7t =

KN 7} 1
T HH ]’
al

bl

B
o=

ojn

o

;01_
Bl
B

ojn
ofy
ol
™
il
s

Yo

~
;OE
CN

el

ojp

ol&A 4o}

=K

_EH
o]

o]

of

Aol

}
o] t}.f
S AA
A4 o}

A
o

&)

PEER

!
L,
NI

il
o

)
file)
;OU
23
el

ao



Jo

%

Nlo
o
BK
BK

o AlAole] &g

el

rJr.12

)
14z

ol
NS

|

—_
o

o

2 Ut ole g S 24 <ol

ojp

[e]
=

o}

Z] o]
b B

wil-
=

gl 8ol

=y
-

ok
oy
o

BN
o

WA | RF

L
.

v]&-(noise—to—harmonic

o] itk

o

oA A

=

o

w7 =

e
1

A
<

pul

_?4

o] &
(fundamental frequency, Fo)7} AF&% a1 =2 whol] zpF AL&5] A

bl

1

o

A
(jitter), 1% W% E(shimmer), A&l

3] %] (habitual pitch), 7% (intensity)

=
=

=
[e)
=

il
kU
pus

4

=
ratio, NHR), <

o oabg e goe] HEelA AlFE
T A3t (subglottal pressure)¥ 7 St (translaryngeal pressure)®] <3

|

&4 dosle dobrt A
o

1.1.2. 21 Ao}

=
M

L
.
il

}
i

e 9l
X, XI, XIIol| <]

°©
7

25 AH= 718

Qo

2y

1

5
pud

SIE

fu
R

Np

E3} el dolel

=
T

g%, o= 7] B35

A H=

)
j -y

ol ntet Gge

o))

al 7

oj
00



oA M=

=

=

Fob A=t el AAY

w 2ee] A7)

2

o2 3A7}

A
ZS|

ge ol

)

NI

ERCE

=z
fLE

Jepy)

=

] A s

o

=
H o]

%H]—
SEx

3 A

S

o ¢

=

ORI

T

=]

)

tol dofAH o]

S

=13
=

g ol A LpEfL}
fundamental
. FFx9] wshd

Foofygl gk Ao
X173 Al (central nerve system, CNS)<

u
R

HH

RLE

o
8} 7] 2 3= (speaking

551
=

7}

3

=

=

X 5o A}

o]

L

R

%
3t
pitch value)& WEFATES o] 2

o Byxxow g ? gdee

o

=]

e
bl
o F71

3

S
4

H

]

=

A (sustained phonation) 5= HAFEHE 4
10}

(atrophy),

=
=

frequency, SFF)2}t1%

wolA gk whabA

_?,]

J
o
~N

‘_J_.mo

il

9
pul

o 7 F873

L
R

3

=
=

o 2

[e)

FA AR whebd el

[e}
1 (roughness)&-4

o
RIS
.

o o
s

7}A] 3L
ufj 7}
(1964)

R
R

3}

9

o

=

=

=

3 7}
ol

]

Ry

GRBAS XA 7
o]/ <]

hal yERstT

_]
Ringle

3

=



413Hz A=AH” Zeskind ¢ Lester(1978)% &
7NEFug, Ak, Hols Fote] AT g Fol AT Adots WSl ¥
g AAgolrth &go] REFIF FrE Ea dol & yeEhwth? Zeskindgt
Barri=(1997)2 AHg(colic)S A+ AAole] &5

e
4o RHF A% AEL AA 2 Agoiurt e /|RFn

oEE
ol\
ol
k1
=2
=
i
>
ox
o
o
dlo
B~
Ac)
it

ES
&6 B DAt ez FFNA B4 ARz A JEFE, B
B Fi, Fo, Fs 55 &ste] dumozA AAd4] 53 v Frbstazt
st AR Aot 54w Hi VEFaes 411L1HzR L 38T B, By,
Foi= 7t7} 18824Hz, 3877.9Hz, 60536Hz2 A UElwich ojw 4o we o]z}
glol HulA Ak S AxE B, ole Aol Al7]d A e A
o el Aolzh A kgl 7]l

oA F o ATellA FFEA EA e AxE V|EFHFE AREEAET o]
71 Favh Aot dHE SFHoR MY & UelsozA HAke <l
2g 7] g o) th P £3 Gustafson 5(1984)2 &9 =7t AR dtoF 4
Aope] “AEeA AgrE QA Ho vt AAote] &£5& Al I ESE kokF

89 % sheta sheeh”

rr
& Ho
r1r

B>

rlr
fo

113, Aol 89 SFeH 545 oAtaE omstel #

Ae S Ao BAWT At S A6l 3 ut nE W, UF @AY
LA e Ee W, wel sh2st

daol §& oMy, A S22 mobdt oAb opr|o esaENt 5ok 17l
Wb s 2RA obukA 2RA § obre) SEE gebxd S glvka @Y
kdulo A abge] 47k gEe] 52l 24 25 (birth cry), 7%

&S (pleasure cry), M 12Z &S (hunger cry), 55 &S(pain cry)s < SFH47]7]



il

i

'
o
.ﬁo
op

1A =8 Murry & Amundson(1976)2] ol Al w1 Z 3 =

S|

dAE LA

_04

~

[}

< 4385Hz, &%

Hln

3}, w3

Ul
o

i

—_
o

et

=

!
Mo
o
T

4

ojn
o
)

aLgol w

R
L

Wolff(1969) ] < -0l A

(3]
i=

= oy

t}° Formby(1967)2] 917l A

o]
AA

AZHE B

o O
PR

o
==

U]

e

o))
HH

el
b

)

Hol gt

1o

o alagolel gerEr} oA

# AT

ol ¥

!

N
™
o

el
o

210}

ki3

o] ¥

= O
=

R IR

=y
!
=
kY
fok

;OO

ojn

ol

N
N

|

- ©]

ZFA 3L 7]

=
=

ofurerol QoA §EH e o]



S-(crying)
Hol x| qk o} o A

=T

o

el

2%

b oAt aT ] R
A<l

9
pul

|

il

o] &

Q

ar

=
K3

o v} s}
R

R

R

4

3

gl

o
5 ©

L

R

I AHA|

o

[e)
j=4

o =

i

3
&

A AFE whsh ol A
& AL

W = @ X wool K — "
s F2s BElesElE fTTRRECR
0 UE Oﬁﬂ 1J| i ,WE YEﬂ ) [=1 Et O ~
o oW o iy N = ojn _ o
by o T T = X 7 @ R ° B mﬂ R -]
B o = N = B S ™ T = =
= — 0 - — )

= - oy W o il N ;T o dn = 7 X > M o

AN < oo X o i~ ol JoNo & LU ) 7

OT 0 ~ ) ,@l > e - iy o A#H
LA o o o o T

g w4 F SR I SR AL

Eo . T ‘Dl loH B o) ZT_ 1_,Ar o O#H B < v:u 5 %U C..ﬂ 2 E#

NS T o oy o " = o * N2 T
X 4 M 0 ~ ol s e 4 o9 = n —~ = 0 = €.

- i ) oy © W° W of o %! ol o E do L my o
o o = B A" N o o - -
T o o ® g LT % T e oL ow
Bhe e TP leg " TEow oo ko

i =y == v )
M&lwma%ﬂ%WNruMw.% s P e 2
TN e T T oo _ 99 o= & = Foxow
I O L - I -
2 I 9 _ X T ooy T = op T T
W TA 4@ il W 3o - H il M,u - oo uW o o A= Mm To ﬂmﬂ _mo
0 < 3 V ol ~r B3 " 1_M - ® e — ) “L 0 _éu
oy = T o N S oy M ol o K < MR
LB Yoy PR G L T
anagﬁng_%mﬂ%gﬂ G A G
g Moo Mo 2y = o Mm o g . G Mm o o n,w_m B W =

—_— ~ . o .
~a W KO = T W o+ ﬂ.om o Mm Gl T W‘_ Mo n_.U/u % "y o)
c) w o I T - . R Mo

- ol W= o S Mc i = & X g B o’ < Y i {m Ho e
—~ — o] = - =
A TR T S = T X A % = S
ﬂ@ﬁ&ﬂﬂ%%aﬂ%%lA oo L P oE %o

e "o oo ™ o g =T X m R
m T g 1& o ° M mr T o ow S R . wrm o
; o KX 3 ol o s —_ X A i e o oo™ 4 Iv_Al o
F e = 5 I Ko oo T AR = B CCE: T e T
o o Joox g
%ﬂw@ﬂoy_%%@da‘%uﬂ%A%M%@_ﬂa4 "
—_ — e = © To o )
SRR T AR A S -
S T O oW BT &g T
T S R A = . BT T B
X oR B B Mo /T No o T N = W™

wshe] A



1
HEs

10
L

Jeny

=

=

2zl A7)

i

hul

TC &

A =

g 5

]_

X

ojp

+

g b 2 e #

AWl A A 4oke] Ao

el

|

1o
ﬁo

ol
70
X

Ty
K

‘.._AIO

N

ﬁo

el

jze]

N

T
K
el

—

;&l

v}o] A Z(amplitude) ¥ 52| T

Ko
=]

= O
HEES

W 0

]

u]] 7H%¢o]q_.51,515,54i%muﬂ% H]%% H]

o

W

7N

(inharmonics)7F H] & 9]

o

j=)

l

o

L

3

©

-

ojn

i
|

E]—51

=
e

ey
<

ojp

To
i
"
;O_v

.50
ojn

o

)

Nlo
o

o]l

v 32

1A

9

P17k s oms YEhg] 9

o
% ©

o AAATNA AT RA gk wANG} 7 oo T

e A

Al

R

=
L

7]

B

Ko
=

oj

%

A gwmow o}

Aolg wolt

ki3

ol A o

_Zrl

)
ﬂ

—_—

0



2 AFE Aol YgAtAE o=E YERE waEy S50 2 E54
SFRHAQ B4l AR frold Aol& moleA chdel F 67k wNFE
A R aap gk}

WaE FFol e &gat

=4, Fi5 WEE(itter) oA A2 2ol & Hol=7}

AR, AE 8 EE(shimmer)oll Al A2 o] & Hol=7}

A, &S]S H] S (noise-to-harmonic ratio, NHR)el A A& 2ol S Ho|=7}

XA 55384 3] X (habitual pitch)ol A A2 Z}o] S Ho|=7}

AXA, 7 E(intensity) ol Al A= Zpo] & Hol=7}



A2 a7 o

21 7%

F 15 o

3
s

4
4o}

WAL (evoked otoacoustic emission,

=
=

} 38 ~423 (full term) 717+e A A

S

=
T

o 71

NB

Gl

X

o

el

Apgar Scoreol A 9-10%

o
T

=g

A 214 o}

g ol g%

EOAE)

4o}

EERE)

=
Az
fral

=y
it
0

j—

0

-
A
e

|

ALl
I ]

gl

]

A

ol 5

0

stol ojAby

ol o 3
NE =

g
2Ws o)g

} 7Y, Apgar score

S

Z] o]
1w

AR AAoke] A e

g o

=3
=

3t Apgar score A

&

2} A]
=

AWAN} o

N

el

N

el
Jo

T
0

X

@_
a

T

x
el

!

op
el

el

719l

=
A} 0.6%~22.2%7+4] ©]

te e Ay

S

z:gl_

bol 714}

3§

Yoz &

ore AAoLE

o)

|

%

)
T

"n_ﬁmo

Plo

——
o

el
°

Bo

4

ojn

o
ﬁo

4o}

R
R

Aol Aol weh B o] A

= A

?l rjf' .2,41,60

H

0.8940], Al4go}e

0.404°]t}. Apgar Score(1min)2]

0.5130]™, Apgar Score(5min)<]

A

|

B

T ool A Al Aolel

bl

A

A

X
AL

L
.

3

b

A

=
L

9500]11 F
0.510°] t}.



E 1t AR

Mean + SD
Sex
o] Total
= Male Female (n = 20)
(n =11) (n=9)
Age(week) 39.27 £ 0.786 39.11 + 1.054 41.00 + 0.894
Weight(kg) 3.36 £ 0.378 3.21 £ 0.441 3.29 + 0.404
Apgar score(1min) 9.55 + 0.522 9.44 + 0.527 950 + 0.513
Apgar score(bmin) 9.45 + 0.522 9.44 + 0.527 9.45 = 0.510
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For intensity*+
460
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86.08 +1.48
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w w
7] 7]
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H h 825
420
Ao H0
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E 78.21 + 0.96
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\ T I I
hunger pain hunger pain
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340 0.7
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ABSTRACT

Acoustic Characteristics of Crying Infants Related to

Communicating Intent

Jang, Hyorung
The Graduate Program in
Speech and Language Pathology

Yonsei University

After birth, an infant employs crying as an important tool to communicate with
the mother. Communication through crying is such an important means of survival
for an infant. Even though the communication between an infant and mother is
very limited, it is done considerably well, which may be because the mother
accurately recognizes the characteristics of the infants’ crying that contains the
communication intent in terms of auditory perception. Moreover, crying is
considered to play an important role in the development of the interaction between
the mother and the infant. In previous research performed in other countries,
acoustic analysis corresponded to parents’ auditory perception which enabled
parents to differentiate between crying types. This indicates that the acoustic
characteristics of crying may have an effect on the auditory perception of crying
infants by the parents. Therefore, in this study, we considered that acoustic
analysis of crying has a great significance and thus investigated the acoustic
characteristics of crying infants according to the communication intents such as
hunger and pain in terms of acoustic differences in the fundamental frequency

(Fv), jitter, shimmer, noise-to—harmonic ratio(NHR), habitual pitch, and intensity.
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The subjects were 20 healthy, normal infants, within one week of age, from the
city of Seoul and were born after 38 to 42 weeks(full term) of pregnancy. The
sound of crying was recorded for three minutes. The crying due to pain was
induced by means of the inborn metabolism error test, whereas the crying due to
hunger was verified by means of the rooting reflex by waiting for the designated
eating time. The recorded crying sound was analyzed with the Multi-Dimensional
Voice Program(MDVP) and Real-Time Pitch.

The results and the points of discussion in this study are as follows:

First, the fundamental frequency of the infants’ crying due to pain was higher
than that by hunger, showing a significant difference between the mean values.
This result supports the assertion of previous studies that the fundamental
frequency increases as skeletal muscles are strained and the rate of respiration is
increased in stressful situations such as pain. Second, the infants’ crying due to
hunger and that by pain did not have a significant difference in the mean jitter
and shimmer values but both of them were largely outside of the normal threshold
values(jitter by 1.04% and shimmer by 3.81%). Third, the mean NHR of the
infants’ crying due to pain was significantly higher than that due to hunger,
which might be because the former included more urgent and aperiodic sounds as
well as more rough and squeezing sounds, qualitatively, that have a higher pitch
when compared with those of the latter. Fourth, the mean habitual pitch of the
infants’ crying due to pain was higher than that due to hunger. This result
supports the assertion of previous studies that the tension and stiffness of the
vocal cord tissues are related to the increased habitual pitch. Fifth, the mean
intensity of the infants’ crying due to pain was higher than that due to hunger.

This result supports the assertion of previous studies that the intensity increases
as the skeletal muscles are strained and the rate of respiration increases in

stressful situations such as pain, just as in the case of the fundamental frequency.
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This study was significant in the sense that it showed the acoustic
characteristics of infants’ crying from hunger and pain were very different from
each other according to the communication intents in terms of the six parameters.
Studies may need to be done on the basis of our results to investigate whether
the acoustic characteristics of crying that are actually differentiated by parents
affect their perception of the infants’ communication intents by verifying if the
parents are actually able to differentiate the hunger cry from the pain cry by

means of their auditory perception.

Key words ! infant, crying, communication intent, acoustic characteristics
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