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<Abstract>

The Effects of the Methods of Disguised Voice on the
Aural Decision

Min-Chang Song, Jiyoung Shin, SunMee Kang

This study deals with the disguised voice (or voice disguise) in the field of forensic
phonetics. We especially studied the effects of the methods of disguised voice on the
aural decision. Within the nonelectronic-deliberate voice disguise area, the methods of
disguised voice include use of lowered pitch, pinched nostrils, falsetto, and whisper. Ten
(male:5, female:5) Seoul speakers made a recording of 16 sentences. In the aural test, 30
subjects listened normal and disguised voice. And they were asked to make a decision
whether speakers identified or not. The result is as follows: The speaker verification of
the falsetto and whisper was more difficult than the lowered pitch and pinched nostrils.

* Keywords: voice disguise, forensic phonetics, speaker verification, aural decision

R AT AT TA7)2Q7(R01-1999-000-00229-0) AP FRHAAFUT



26 ag AH468

1.A 2
e AR Toke ol dEEA o1 3 AFe] Eagwoz® F7UXA
Fda W= Tl At AuEE Fages sate] A, vol, 24, |
€ BEY 7 = A8 /HA AREC] FAA U7 @&l SRy A4
2

o Xk

rlo do o o

By} A AE3tE F8F ZEoletd, A neHo 2 Aale B
28 gz gAol 128g 71FEol E F %lt Y7 olHg FAEFE g o
MUY AT &R A4S U=Rdy] HF ¥4 SH(forensic phonetics)Z
U AR ZHimpostor)7F Al 2®lell HZdhe AS 9] 93k stA} 4 E(speaker verifi-
cation) Aol F8% GA7F B 5 UG

E d7e AR E3le wEE FoA FE OFRA 3, AA Bol ALFHE
AR HHE BH3ld 1 43 EFAES A dTAN FE AHBEIA )

gl

A% Wgol olmWe $4H 54% M, E 270 UAZ HAE sty
e FEE 7Y AWNE Yohusl AAH & AFAAE HH ABE 3
st

A3 4de Fo A% wskel Yol A} HA4E s o %L 7
AEA YKL, IYRY AT A P ST S8 S0l Q) AR
£7tE SYSHTAOR W3E ol of AT BHolrh

2. A A+

A L3t SAHAH EAE A7l HElA "HA f4F gEd digd Hort
Agsjojol & Zojtth A dslgteE fole HSATANA 4 ¥E, 4% 24
o2 F2 Agdr}t. £5¥3] Rodman (1998, 2000) A A& 8-Ad(disguised voice)2)
TFAAQA Aok HIEE M Heldta ok Rodman (2000004 & A A&
FRAEE UFen, 124 BE o8 JHA] $HER AAATH

~ <E 1> Rodman (2000914 AAZ A% 24 #9

78 BAE A4S HHAH B3 ALS

A 9% s} Fas A= oz el

Mo EHQ) 93 Ba A4 EA Bo] 47 37148 Tae
A7

Rodman (2000)2 & A4S
aglx o= A xR Ao

U )
o
N

i
>
>
oo
&
P
i)
s
>
ofo
o
R
&2
flo
o



A 23t Y Rolrt FF B WA= FF 27

<X 2> Rodman (20600)°lA A AIS A4 49 Wi
LEERE Sa0 W 29 usg qg 4y
{phonation) (phonemic) . (prosodic) (déformgtibi})
3 Zo] ko
e w48 oo wsh 2 243 2
o (use of dialect) (intonation) (pinched nostrils)
(raise pitch)

e ) Ao 24 A8 I L 3 23 227
(loered pitch) (foreign accent) (stress placement) (clenched Jaw)
7] Aelyr) 3 FHe Ay U7 &4 o] 23 234 B3 AU
(creak voice / (speech defect / (segment lengthening or (use of bite blocks /

glottal fry) feigning a lisp) shortening) pipe-smoker speech)
Satols A7) 237 &= 23 A& e~
(whisper) (mimicry) (speech tempo) (lip protrusion)
A=F vE BA
w48 W) (hyper-nasal / w RBEa)y)
(inspiratory) velum lowered (pulled cheeks)
throughout)
358 gAY
%3] 3 ¢34 27
(raised or lowered (tongue holding)
larynx)

el B ¥
(objects in mouth)

Y4 Hdl 4 g3

(object over mouth)

£ Rodman (2000)2 917 249 WH& $Adel ¥3kphonation), 49 W3}
(phonemic), &2 W3 (prosodic), E&F HE(deformation) 2 F 73l T3}
stk

AF wste] Wyl wE HFH4 Y-S Houlihan (1979)914 RE 84 (normal),
22 SAdowered), 7} (falsetto), EAtol= &4 (whispered)2 2 Vo] ztz dd
A A AAF FolR BIEE FFPTE 2T 9F A4S G FHE
A AHAAANA BHIA=E ATh Z2zte] 4A W) o 3tz #EEe] o
A vdebgon, Y mel s E3ith siAT A FHAZl ga, 2
oo dighk AF AAQ7] Wil Fon Agetn B F= A

T e FPAGFAATAE FAHLE 70308 H A B3 =
o A5 Azt olFoyH. J8lx 8o dulFE E8d, 3¢, 2A4gHY #F
o] AFEo] o]FojR 7] At

o X



28 T2 AMa63

A P4 AT T 523 olBE Asy)ciMT BEAHY 2 2
e 24 A% L3t Bt TR BF 108(E: 8%, oA 2%) At
&)

A 42 9% FoIA o] UmAL FASE WHE ASE A, dA 8
93 oA 29 S4S ARSAT. AW TAL BH L 4R 123
wasA AT

o] AT Ao BA ZAdye dAZ A" A
HE] 4o o7t B#en, Eagrt FoAn AAH, 2o
E Aol ¢ 9% UM es 289 ELE S g1 343
ol A ZA9 X doz HMAAIE Aol dom, dF FFo] dhFdA
Bhude 4ol A3 Ao olHd AR w3le 34 5FL AIIL AL
ot G &3ty HIEHAR HEE Yehdti o] dFidMe 2SS WY
F2AA BHE FaAe %9 249 2ge XUE ol A=

U}o

sjehetAl Vrende, 917 gAY AEA Ewold) HAA-ARZ, A% 2 ArE )
A Aol 2 Ego] HX @ttm FEAUT T ARG HAngke) ol
9 A&AZE A A8 Egol ¥ 4 U WA EP A% AW Y
4o EREE WOE Hol7t A %e ¥ oheh AUttt S5F ge AY
T glo} A AEe shedl #8% Auen wH I Yok

E ATE SAYAY AT AFHZE B71-A FAY Agold weHe

2 Qoig + U A% WIE MAREE HUT IRA AT BAE nelFo
2 A4ol ofd AXY ) sl BUA FANE ALIHA %n SHE W
N7E W92 AR
@ 94 wsie] PHe MY A7E wgoz vg APsA =eHU, 1

=qo @ 34 Bool olE JBE T AWl FE BYE AN @
SRR S

M ox

44 de

3.4 ¥
3.1. A8 Xz

A wale] WYL MY ATE nvgro g AA AR AFoA go] ALHE
YHE Fo 71AE A3t AR @8ty e g9 2o

1) #Z 23 L3

2) 71822 B3]

3) ¥ ZagE @)

4) &2to|%o] TE}r]



A% i YA ot FF |l vl E IF 29

47t 9 A7 WEE JHAS 558 2L dgF 2ok AF ZH2 2001
Tolo Mg SAHE ngez= ofd Hojg dojd NE, $4 BHL F 3
o 16709 £4< ARSI &S o5 2o

1) oly gt HT.

2) HdstAl L.

3) = of7] g Fo?

4) Y 7HAE o= e}

5 18 = H7F .

6) Q¥ & A3} ok we Aop
7 AEAHQ.

8) W At &o] T =t Aok
9) Wrt 2 Y=

10) A vkl F £94?

11) s} 23} ¢ =HE?

12) & 2 s Bl

13) 29 Aoz FAsA L

14) o} X I Fdizt.

15) o§7] <t Fof?

16) & A Foletn 9}

32 FH &Y

23 43 A7HAE 200 W Az 1584 309 0] AUbsdoh AYe e
M 239AE T 558 A4S €1, 3 4T A% g40 FYAY &4
YA ohdAE BEEE AoIATE o] AFPL AYAIL AF B Fagd d
7] 719 (short term memory)& £ BHslE Holm=z AN AL s o
=% 2L A2 AYHAS

32 1o g A% S4F A 59 F F W fF $A4E He= EuF

B4 &4 HAs vindte FUIUAA BVLII}ES A TYF ERES

AXN EHNE AT, A wdd 4FE 713 F Jor, JH 4
A& 3 ¥ EXE o a8 g9AS A F1 oo 4

o 8 R
®
(o
=
e

tjo
=
S
2
>
offt
NQ.
Go{_u‘
ot
by
lo
do
o)
(22
B
it
H
U?‘.'.
_o’lq‘
2
W
rz
_Z
“g:"l
o
o
il
X
f
fln
82}
24



30 @4 A6

100
82
80 75
M
; 60 58
=
(% ) 40 32
20
0
g 228 N4 =za
<A FH 2>
<29 1> R 240 A% g e BT HTE

AH A9 A3, <3¥ 1A B Ro] APl A7tE FAASC] we 5
oluf & 22 A nls| sl &tols FAdA A Al dsie
& & F AUk E2 FAod 2 He S A A Ess} vnd b
43 549 ¥art Aga AT 5 A w9, JHEoly 42 ¥ A2
o= Y # Yk

ol A éf%ﬂ éﬁre AP fete AR A FHEC NMA=

oo

4.1. 23 X|SA12

wah &AL Dol wzyle Bdo] Uk Te) WEslE =P 2L A
£AWFE BAo| on], Dolsl ol Aol, EAT B Aol 4¢ Aty
AR =7kel Bo] Sk,



A% L3 g Aozt AH Al ulAe IF 31

0BS =

LY % “FrEY
E ! Oose 4
KSH &% m2%2 24
—— 0} 4
OKS . Os40s 84

MK m—

0 100 200 300
%

<29 2 > sk 9% ol BE WH ASA

<3 2> 3# 0BSY A4 S$4E VIEeE AR 2t WHH Al n
gl w3t A& Ao ofFA 2R E A BRAFD Ao dibHo s A WU3E
Hd EHEY B8 AKAZC) BoAE AL € F U =R W[z A
OBS7F W3t A&AZto] ATiH o2 &3, LYJE W3 A&zl Atk

A% g4 A BB AHAT] Dol AL =S LAHTA BHA
2718 0o] AAH o R L2o|x] ¢ Hiao FiHN= =
8 FAFzER F/IGH] Fxsel wel Aol AR H
JTHL
EF spatel hE s A& Aol HA A AAYEL 54

ShUAW, 52 OBSSH LYIS) Hol7k H# wetel & mAE RS
G. 59 WA 439 Wb 2 Ao SaolE $4dA B3 Lyl
OBSE Fdloleha Bgsts A7t 2& Ae 53 #UT 4 Uk

£

H

30 o BN

ooy
Koo

RIRRUSS )
EL rlo

42, S=0| HeY

£ oA (1998l HE Walke] Yoz HANGH Auge &4
2 jle) YBARTE FR BE Aoyt o FEAATGE AL @

NS
o
ol



32 LA A4635

!

; 8D
: mk 500
450

| aop
| 400

® 350
| @ 300
1 @ 250

m} 200
i 9 b 150
i 100
D 50
jl 0 N Ll 3 SR i o 2 g 2 % e G
! oz oz BRE fo: 3743 KSHA A KSHRS KSHRAE KSHIHA
L

<19 3> 0BS®) &0l Bl <139 4> KSHY g¥ol9 W9l
m o A2,
. 4D e
ko] Sy
.30
‘@
;2
)
R
l 5) B o E Y 7.
i 0 LY - s Lyzne Lo OKSH 4 OKSHE  OKS2YHEZ  OKS7IM
<% 5 >3A LYIY S%°le WY <19 6> 3A OKS2| S0l W)

T
B
@}
| 400 F
130 1=
C 30
=
L0
{1
| 10
Lo g
o -
5 vt SMEE wMEUS SMO I

<2¥ 7> 3A SMK9 2%°l9 ¥

<3 3>0A <2 7>7RAE A mE FEol AolE RAET UE
A SARG Y W SEol AU Huye o7t FASA 2
&2atols A0 Wzl AL iR AL EE7AE FESSEHE AEl A7)
g Eo] 2ol A3V oFr] W&ol

SEolY Aoz g AZANANY MULE A
oz A o, 2 OBSY SMK %09 xtolr}
Wale B g A SEol7t 843 &HUte

Ax gt A 7
Hatol wal

A
ge
AT o) Ko gue



A% ws gge] Aozt A AL vAE Y 33

A4S rola Atk o]alF HolA OBSY SMKL 7HAdAA Ao A=Y &
3zt vlg) 2 Foes AE G F Advh T8 34 EFo] HFH W IS
F7] W&o 7FAdoA A SMKE OBSE FW3dlE 77 %ol vehdroh

IAREE AFHOE JAE ¥t o T8¢ 842 U4 Fh Fant (1960)
ol &9-44347] o] &(Source-Filter Theory)oll BIFo] AZsH Hoje Z5F FH49
#4¥g 718 F3l<r(fundamental frequency), & X Z+& <l & ol(pitch)o) Hls} H3}
7 < 8QdojgtE AE ¢ 4 Utk TREE A9 AR 24 ¢
oA Bdol A7) Yo oMoz WaiEs) oz e adold

namwe
Time (8) Time (s}

<19 9> KSHe| HAHeA =

rlo
djo
ol

[ "I o TS
Time (s) Time (s)

<13 10> KSHY A A7 714 <% 11> KSHY A3 543 &bol= $4

<29 8>3 <Y 10-004 e AL AY 24, 94 P 7 A £

< UERdTh SEolo mE XHUES W3le A oA AA ¥ HAer B
1 ey, Hiols FA4L ZTUHEV A YoM E o= FE ¥HIrt YEt
gt Rrag u vk

<1y 9>



34 A A46T

L

o] FAEHA YeUdE AL &
B Aolgte Re ¢ F Utk

YRt o g e EAC UIME sxte] mel THEQ Zxe Holsl JEl
Uzt gx deiMes IHEZ fFASHA JEbdth AT <3y 9>9F <O
10> 7H4goly &2tole 4L tE HA FA v XTUES Afol7} F=
HAA JeElYa, olRL FF wd ARE SFAd?

F Utk olB@ Hole FH 4YY AAES o

5.4 &

droAAE A% L WY W RS AAQstA, AR At W o
EXol A3 A ojmd FFL 7AE M AHRUT HFH BT
4% 2 B A4 visiM TR SKaole SA40 FH ddd
F Aoz Ugyt =3 A% 549 B4 Tl L olfdl o

A% S4L BHG A, WS ASALL FY wsuc 9 wHAA o

& ¢ F Atk THY A AU FHAAE gk HAW
go) Wssh A% AT SHolE SHANE AR Folst 3H B
2 4 Uk gEol WAL B WAMNE HHOE AT W F=
Btk AT SAe) @2t AN Swol Weie) ozt ol F
T,

™
)
()
s
o2 ™
Oy
tlo r
N

o g
H
)
Im
rlr
C
rlo
dlo
ox
2
)
B
o)
o
[o
o,
2
X
rr
%
Lo
S
2
32

WEE A4S Ades 2% 2427 A4H g, oY TRES ol
b 2A GedE $i3 dslelA sia BgEe] Rl 2] HAE Bt

of ATME WA A 7 el whie] 3H Wuol nAE FPe
AW Rt FO2 o4 Aol e 97 Wi Wyl AH Bl HAE I
gol QAAE AT7F o120 Aolth. 2o Wa} A FAHe) A% wae 3
olsh A2 weTe @A dAAE mBA & 5 AL RolTh



A% &3t el ojrt FF wde) vlAE I 35

Faed

[1] ol¥E, Fd, Z57], A% A4 E4d B¢ 7, FHHGFTAIIFLHE 204,
pp.49-59. 1988.

[2] G. Fant, Acoustic Theory of Speech Production, Hague: Mouton & Co., 1960.

[3]1 H. Hollien, Forensic Voice ldentification, San Diego: Academic Press, 2002.

[4] H. Hollien, The Acoustics of Crime, Plenum Pub Corp, 2000.

[5} K. Houlihan, “The Effects of Disguise on Speaker Identification from Sound Spectrograms”,
in Current Issues in the Phonetic Sciences, Amsterdam: J. Benjamins, B. V., pp.811-820,
1979.

{6] R. D. Rodman, “Speaker Recognition of Disguised Voices”, Speech Technology Conference
on Speaker Recognition by Man and Machine, pp.9-22, 1998.

{71 R. D. Rodman, “Computer Recognition of Speakers Who Disguise Their Voice”,
International Conference on Signal Processing Applications & Technology, 2000.

[8] R. Phillip, Forensic Speaker Identification, London: Academic Press, 2000.

HaYdak 20039 05¥Y 149
AMAA: 20033 06¥ 12¥

P % 71AMin-Chang Song)
-r¢ 136-701 A EEEA 45T AT 57} 1
& 2R UFEHATY FAHAAFRATA
A3} 02) 3290-2505
E-mail: minchang @korea.ac.kr

P 1% % Jiyoung Shin)

F4: 136-701 AEEEA ABTF Q% 571 |
a4 LEta Y Fo|g 28
23}k 02) 3290-1973

FAX: 02) 926-8385

E-mail: shinjy@korea.ac kr

P 73249l SunMee Kang)

F4: 136-701 M-EEEA BT HES 16-1
A4 AAREn ZPFE s

A&} 02) 940-7291

FAX: 02) 919-5075

E-mail: smkang@skuniv.ac.kr



