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Design of OTP based on Mobile Device using Voice
Characteristic Parameter
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Abstract

As the applications based on Mobile and Ubiquitous becoming more extensive, the communication security
issues of those applications are appearing to be the most important concern. Therefore, every part of the system
should be thoroughly designed and mutually coordinated in order to support overall security of the system.
In this paper, we propose new technique which uses the voice features in order to generate Mobile One Time
Passwords(OTPs). Voice is considered to be one of the powerful personal authentication factors of biometrics
and it can be used for generating variable passwords for one time use. Also we performed a simulation of
homomorphic variability of voice feature points using dendrogram and distribution of voice feature points for
proposed password generation method.

Key words : Voice, OTP, Mobile Device

LM E o) 283s) tEk Ao T GHFE A AEE g

ohl o] xuke] Akl an Qlet. RATE fHIFHE 2 8

AT v ZH ) Azl dES AA PC 7oA HFE FAY EAQLe HAaYshE HirHol
2 A4 A% o Yo RER, AnlE ™, 71222 AFE 7I%S AQstal PC 779 H
& 37|12 ZFobx Fui7t s Aok AFE A e 5898 3] dE Aotk dog Mt

* FF3}8}7)4(SCENT Center, GIST)
s TSt AEJYIAZEY )8t} (Dept. of Internet Software, Honam University)
wir FFIEE7|e] AREAFEL (School of Information and Communications, GIST)
- A1AA (First Author) : 2P
- Eudal 20109 69 14¢
- ADKER) YA 1 20109 69 149 (YA 1 20109 8€ 209)
- AL 2010 8€Y 30



T il
%Hl%’%ﬂi e 3‘%73011%1% A% 458 dare
5 9 Z2EZ /fde] e, kg T8 7
FE 58S 7R A A Sle e AR A
of fYste T A7t Qs

fHIFE AFE AAE FoA 7P FEUE
2 Butgd AUl AnfEEo|w, g AREAL A
7P A5t 719 BRE Bo] 21 Je FH 0]
o 2t a7 JHGZ2 913l 7)9le] A

)
rg 02_',

AR S AN EA 5ol A Gol
A JE}O]H/‘] *ﬂﬂ%’ HEAYA] E
= A= 19 zeto]HA|o] RIZHE H| ]EV}

=Z57] ‘dﬂ “H—roﬂ AR KEQL Fool| A HT M
Z ol E WFEIL Utk ArEE vl g o2
Android Market[1]& 22702 CategoryS ZEal 910,
Security?} THAH Category= AR 231 ok
Category:Communication®]| A= H3+ Featured, Top
Free, 18] Top PaidZ TEHH, 559 Bt =+
+ Featured T4 40 ofo|8] Fol| A Kot
ofoldle EASHA] BkOH, Top Free FFolX =
79 ofol&l Fo| A Ko AwH ofo]dl-2 270, Top
Paid =04 80 olo]&] Fol| Al HoF # ofo]dl
< VN2 Yeigth dA) ¢EZo|E nple of &E
Aol ololdlE9] 7 ¥ T59 L4} glom,
GFoo] cfEEA o)A ofolHl =9 &stE Hel #
d ololH SR 2] AE Zo = 7ggth

Android Market

a2 1, ot=20|E o
Fig. Android market

=k A YRRk Zuel AjQle Sejoly
Aol wi-- RIZkeE FEfolw, mutd Ao 7hgst
5g FhgoEA et 75S AT 5 9 Y
WS AR B ER e Zutd e 248
0|83t OTPE A= WS AQteId o, o5
Aeje] AREA s o2 REH S5 AEH st A
g o g AlEgolds Faste S04 Fe
2 AATFEZR, OTPE 918 7] o] SFahrhe
A Fsct
Android Market
250
200
w 150
g
:
3 100
=

50

D—I

Featured Top Free Top Paid Total

B Published tems 49 79 80 109

H Security ltems a 2 T 3

O3 2. ot=Z0|= OpFle| 2ot ofo|®l el H|g
Fig. 2 Security items ratio in Android market

EJYl A 3H(VoIP) Al-g-0]
Dﬂ, —‘%ﬁl o] &5 Al AEUA
MC)AHIZ7E 377t ﬂh
H| 27 }z}*ﬂfﬂ FA Aul o]
o2 oAEE 7k Eetl EHE]—
FAEZE oA QT ZEiAE B At
s Aoz odse 718 e
PSTNS A3k STk S|t Al IEul 3}



514

AelEg o] IP dl7 oz oF 199 o]ibe] aFo] AL
&2} Sol) AFEe Hetart BEe § Al%

3 B 1 o= w K} VoIP Helo] #
o] Zoflxl /\1:@1-0]1:]- o|2 wWu|eto} 7]4_4
ok 7uke] 91Z AR o] Kot oAdl 4 9l
o] 0}‘43} %ﬂr %D} A2 0] 3 Hote) EHO]-OEH

rJ

_EL

_L4
ol
A oof o> oXx

o 24 39 2ol A AzEAl 71 Apd 2
A A5 2 5 AS Bk oy}, Ay 5AIY 5
& Tt AAZNME GA Eujo] A 4 A7) o
ol SAANA T 342114 Fofel| A Fo] dAT- o
g 53], o4 Ol%ﬂ AANA 7THE 1 od
A EARGE g5 EST 2§74 FAl%
of Wrghef| Whgraro] 1 E-g-Roprt ol gt 71
=i ik 2]

o]t A2 /NN Algely AR Adoje] F
W, A Al A, sA44, 2R el tig A
RE ¥gelal gtk oleg BHE o] &35 541}
A Tkl = skt Q12lo] B Iils Ea Qi
53] 549 542 sAghe] Holzt s o] Ho
o Hlsl FHo g Avte JAS o] date] o= A
T AEAEE 7L S R Sl ol
g 31| HolE o] -&ato] AR AbEE Lol
= A& spARIAA| 2E o2} gk [3, 4] ofe|gt 3}
RIS D Sk 7)ee 719l 4 Ao £
Stthe AME 2AR shal glom o] Qe
Buld 7)o W e) teo] Haks 9% A5
O F ZpgE W ok AN Aj1Y AP R
3] WA ethe Aol Zejo|HA] A9 Al
2RI, HIQIZHE B tiufo] 2ol oa) AREAte] 9

£ AR} obd Z22E BARE} dgEnd

A, G5 AR = 54 AR glo]H HH I} o}
4 =972 E3 7l ARy} 4EEE A4S EA47}
BAE & Stk [5] o8 2 A sl Astat o
3 JLT_OTP o} 2o HRET 7)) TYo
Z st

2—2 Voice—QOTP

S=akaets] =A] A1448 A4z 2010 8¢

o
—
(

o

_|\1

=

td
Mr oxt

>

ki

oM

o

kv
=2, K ofo
lo
2 o
—r o]\
2, [l:;é wx rlo
B 2 o d
by to

e &
rot
o o |o

o

1o b~
oooﬁ1

TPA| 2=l
TPAY A 1}
4 Bk UL S Ao 2
FAHAG, o] AzHe ArhETLE AH)
AR B3, AP AAE et 2o 9 of
oHsh YR HPAEE JHHE OTPE A3}
o] SMSE Bl u}e) Fol A1 AH§AE OTP
£ 925l AeuAe) 219 a7 Bk Aot
A} 452 A e Hw A% AeH olEhE sus
& B8 Aol BAsel Hese FPoz 74
wof Atk [6] £ T2 ol 2 vidoopSecureAHS] Voice
OTPAIZHY B%E AL 24F AHgAA 3
A b5 Q8§ 952 A%E Bkl Aol A
$A1E A3 Azl ol F o837 A
£ ALgA 0|20 AAAES Aol ARA A}
§4} Q15 We F AR ololtish MBS E 7}
A3 34 OTPAHIZE 28ka, 528 A5E
ol A4S ABLE .
=il §79] L4719 A5G F5A2do
5)o] 3E A2Ee 29029 QFHa
BIOMETRYAFS] MobiComBiom A|&9] A% A4
B PFAA} LY, &9, Tojay
P AZPAZ FAHoIAT. WA
N $e7} MES 2 S8 slo] 47) 57
48 988 9} 2ASD, e 2
A€ kst vlo) 22 B9l o) 242 B
W GEsiEo] AZAE) AEHo] vlg S # v
£ AHEA) 0,12,.97H9] S-S w} SEE]
o] S} UAT 5% AFL WA Do, (3] A7k
A AW A2gEY A% FEOR Hﬂli A3
7HOTPE 44 AFS AH8AE Ao F22
Hojglonk, & ATolA] Ak A2He AHgAY
SHORNE AFo R OTPE A4t 2& &
AsHe TEA Fo|go] Ynk

)
=3
3
2
o

o
o}&
-{o
I-
ﬁ—‘ rd
e,

[o%

oo ok

>,
_Hlé".:—t.l-{ﬂﬁoﬁrgoborﬂo}m

2—-3 A== 0[&%t Mobile—OTP



rj{g

o), s, 2%

Mobile-OTP= OTP H-E&UL7|E Fujsof sh=
7]& OTP W2le] &S F83817] 93] AlEEo] A

&3t H=E OTP BES BAlste *}%o}t A
Jolt}, A} o F8lo] F2E e Fsyt Bol B
Tl glom, olg g Aupdiolrt 7hsdk FijEol
U PDAY} 22 Fuld AH]E Mobile-OTPE 753}
| St &% WA ZEe|dE HAEXAE(2ME
MIDlet)Z} AH FHAEZWAE (unix shell script) 2 3%
o, A AXUEE g, W3k, Ay, dax
IE, linx SN ARAE AFE] Y
XTRadius$} 28 718 RADIUS AHo] 414 Z&
9% 4 Stk ZFo|dE HEUERQ] MIDlete=
MDSE 7HAa @A) A7 AREAPE YEst 44t
PIN M5, 2] 2718} Al A AAE 16719 1671
T HEIAE T lOIEE skl OTPE AAJSH
o fﬂZH $FE T = ZHlY 0TPY o2& oo
E]&F4 9] U-0OTP [ ], ©JYE 9] INISAFE MOBILE
OTP [10], RSAY] SecurelD [11], E&A= Er}Ad<l
<71 [1217}F Aok

P

7]
o

. 242 o[8¢& OTP A7

A &S 0|83 Mobile-OTP2}e] A 2HSF Voice-OTP
© EE A EAL A9 sYsAR ©A A
S A Y8t HAaY=9] 719 g A zpolH
% ZAS) O]E}- oly3t Azre X]:Er':% o]-&-3k

AFE 59L& o83 OTP W Hale Butd
AR 540 dgH 1, dEE 45 WS
AEFE M RS At feol AAd
+4 A5 E o] &3te] 0TPY] 715 A4sith 181
AE OTPY] 715 of8-8bo] mnpd X9 Hel 4

;w8 54 ARPIHE o83 makd 7]wte] OTP 27 515

0 2 Secure Communication & TFFsl HOFS A|¢

% gk

et ofo

s St e
( tart )

‘ Input Voice }-
4 N /
‘ Sampling

L 4

‘ Remove MNoise }

v & ;
‘ Generating Keys
‘ Secure Communication l

!

J8 3. 3M8E 0|88 OTPE ZEAL
Fig. 3 OTP procedures using voice

e N e
3

% 30 YRl A3 2o, Al S o] g-sh
OTP HH9] Hxate 4dA 2 A=

WA L R A
F)l ¢40] Agsm

L

2= z‘sg ?‘5]—1:]-

715 "Mif&u}.
SO 4 Aokl ZREZR wald 23
A E 7+ OTPY) 712 w3k ¢ mutd AXS 7}

9] Secure Communications 4~3) 3},
3-2 24 MIOAQ M Z= A A

B4, 24 54 0TP] 718 337 34
N5 Fe AES TR AANC} &

2R 8 AEE AAIA
Lol OTPe] 717k AKE B2l A3 G &
A FHE HolA HEg H9s 7] B By
ZHo N ARIE 2 B



516

@) Data 1 of User A 1022 of User A © a0t ser &
1 1

gL

ping Time: 1ot Samping Time.
() Data 4 of User A 61Dt of User A  Daim st User A
1 1

T8 4. User A2l Voice2t NoiseE Z&t$H 10712
MEZZ DataSets
Fig. 4 10 sampling datasets include user A's voice
and noise

L
ol
-
)

S
X
rir
ml
do
o
2

>
X
ok
4
%o
o

=

o
d
il
Y
ot
>
o
AN
(=AY
ox,
o
e
el O Y
of
12
::l
dlo
ox,
of

rid,

K

[
ﬁn&%m
L_[;_l::z

2o > o

ser “Hello"

re
of
2
=
w, 1o
2, =)
Y o9 C
%klr&ﬁrﬁ:okorﬂsﬂéLmrlrgnloy_

o,

i
Eul

o
o,

(r do =

[

ot

=
x
L
djo
tlo
24
4

Mo, o
o =~
&

)
rlo
&
o
~
o
i)
H ox,

o o py
< o
(Mo

dlo o

fu ol 2
4
ox
o
=
(L
v
o,
T
o

r =
Zi

b

N

X

N

2 o
[

O& T
o

=

O-
o Mo nZ

O

™, A
o5 5
te] o]

=

]

o Mg

o L (0 &
Ll
H
<
Ll
of
0%
v
flo
=)
o
=)
=
o,

J|m
ox
U o
>{i
Lorr
fink
m{
—% Y
oy
oL _‘>i

=2
=2,
2
B

{1

o
HelE A AFY g9 2
T At oA "¥oh 19 6 Vowe‘j}g

313t DataSet@} Voice 2} NoiseE E 33t DataSet9] 3
Plots UEHTE 18 6ollM = Jas s}
Signal Length®} #to] YJx|7} &4 A7k
HasHA HX]O}"% 9)\‘:}. £4

d

|

El

mN

i) RO\
-2
2 oz

Y

— o
e

ne

rlo

;;‘;ELFW
)

rTooond
fo o

¢
O
o rlo
M
=
AN
rr
P
o
utl
&
&
ok
4 4
s
v

S=akaets] =A] A1448 A4z 2010 8¢

(v) Data 2 of User A , (¢) Data 3 of User A

signal

signal

T 18
Sampiing Time:

J8 5. User A2l VoiceBt Zgtst 10712 ME8
DataSets

Fig. 5 10 Sampling datasets include user A's voice

M

(=) Signal of Voice includz Noise

1705
17
MEAN 7.6 1.695

Signal Length

(b) Signal of Woice

04, -

00867
W

MEAN 85 2

Signal Length

18 6. VoiceZhe Z &5t DataSetszt Voice2t
NoiseE E &St DataSets2| 3D Plot
Fig. 6 3D plot among signaal length, MEAN,
and STD about 2 DataSets



Y, AEs, 459 =4 54 dApIEE o83 Zakd 7uke) OTP 47 517

0.45 T T T T T

D4 L N ee,e- .
* s i *

: : % ¥ :
R R S e S S B

H H + Dy .
L breeeeeeeees T .

o H H H : H

=

1] H H H | H
= S E
[0 1F=)) R S S i

" Sigrial of Yoice | :
+: Sighal of Voice |nclude Moise

048 F----nmme-- Bemeoeoeoos  hGRRCECELEEEES B R RREEELEEEE —

H H H : + :

H H l-i;r_+++ t

01 i i i i i
6.8 7 7.2 7.4 7.8 7.8 a8

MEAN v 10

38 7. 2 7He| DataSetsel MEANZ} STD £99| 2D

Plot
Fig. 7 2D plot between MEAN and STD about 2
DataSets
a8 78 VoicetHs ¥8H3F DataSet?} Voice2}
NoiseZS ¥3F3F DataSet®] MEANZ} STD =W 9] 2D

Plot& e om, 1 ALsHA £4 5 sjotd
Atk 19 8%} 718 9= User A, B, C, D, 18]31 B9
Voice 9} Noise S 33t DataSet T3} User A, B, C,
D, 221 E9 Voice®t ¥3H3F DataSet FE = e}
A Aotk 19 87 19 95 mluwshd 19 99
User A, B, C, D 12]3L E9] 5% ] DatSet 37} 1

g 89 ExHT YHES HAGHE TAasIYAN
MEANZ} STD WA &4 ] BA BXxFof 9L

< AT F Sl

Distribution of Users datasets include Woice and Moise
T T

0.16
+
014} + " Group of User A
+ + Group of User 2
# * o Group of User G
+ +* 3: Group of UserD
od2p * o Group of User E
01
[a]
=
® &
0.08 o
&
o ¥ D@ +% o ¢
a
0.06 _& o8 ot
+ a
(o] G{é o
o] 1o}
0.04} oo g g
o]
0.02 " . " . .
78 785 77 775 7.8 7.85 79
WMEAN x 107

12! 8. User A ~ D, J2|2 EQ| Voice2t
NoiseE E2st DataSets =%
Fig. 8 DataSets distribution of user A ~ D,
and E's voice and noise

Distribution of Users catasets include Voice
T T T T T

0.4
* * ¥ 4 ¥ *
¥
0.35+ .
* & " Group of Uger A

+ Group of UserB
o Group of User G
- S: Group of User D
o Group af UserE

0.26-

a %o
@ o o0 0, o
o2t
o Eg%
+++
D45} o i +
] o 4
® 5§ @
01t o o
o (o]

0os ‘ . . . . ‘ . .
68 7 72 74 76 78 8 82 84 86
MEAN v 10°

2 9. User A ~ D, J2|1 EQ| VoicePt Eatst
DataSets &%
Fig. 9 DataSets distribution of user A ~ D, and E's
voice

d =

A9 Fho] AANH 7he FEE T wEEE
- 2=

= T

A

Sk 4~#AJEl|(unstable convergence)E (-c09} +00)A}
ol9] B A4 RS A F-F(three subsets)E U
o} XA 7|SKtrichotomy fractal geometry)E T+
2% 10 The2s WEA SJa deire
2 7S e HEs AT dou Must =
7IXE 4 R ALkl oalA sE-S 27}

t. 53] 28 109 (a), (¢c) L2 ()= Mu
e wisgte] W& &3 vhRE ALt A5 UERd
Aol 18 109 (b), (d) 223 (= =TS
2 999 107 999 £2E Yebith Mu ghol
34904 38, 4002 AR el wet sjele] Ex7} <l
of B 990 HFse BEIA HA wA T2
© A%S Btk " 112 User A9 Voiced
Signal#} S| 2EIRHS Yepllon, F37} AdE
A FeE Bk 19 119l YErd J5-5 AA

O-

tlo



518

2439 9|5 (Skewness)9} & (Kurtosis)S ¥4 3}
, H=7F 00]3, HEr} 30]W -t goln F3

ejol Atk = py = 0.0038 2.2 F7F $-H|T)
ojl, A% o, = 3.58930|2% B¥ Fej7} 33
Z YeEhsit

o o £ rE ol

@Mu=34 () Histogam L=30

1 180
08

100
08

e
04
02

©Mu=38 (@ Histogam L=

' e
08 o
06 Y
04 2
02 10
ok o

@Mu=4 ) Histogram L=30

04 06 08

02 04 06 08

200

02 04 06 08 1

8 10. 7t2A 9™ Ao 2fst Mu gte
Bslof| w2 MAME Signalzt s|AETH
Fig. 10 Signal and histogram
according to variance Mu value by
chaos equation

() Vioice Sigral of User A

M W\

m

(6 Histogram L=30

a8 46 04 42 0 02 04 06 08 1

a8 11. User A2l Voice2l Signalzt
S|AEH
Fig. 11 Signal and histogram of
user A's voice

rot
T
o
o
_L(‘){_I‘

3] =74 A144 245 20104 84

H]Eilau(Dendogram)—o— Bio-Information®] A%
A FHAE ) AT 2o ©
wo] A=) User A9 “Hello"dl= 42 101
A Z %3 DataSets /3% E3SF DataSet¥} 347}
A A3 T DatSet O F T3} =R 1
o=

(

[‘

Signal of Vaice include Noise

2000

1600 -

Distance

1000

S00 -

Data3 Data8 Data7 Datail Data? Dalad Data6 Datad Datai Dalas
Data Num.

T8l 12. User A9 Voice2t NoiseE =E&tst
Datasete| HIEZIH

Fig. 12 Dendrogram of Dataset include user
A's voice and noise

Sigral of Voice

Distance

1

Data3 Datad Data Data? Datad Data6 Data8 Dafa7 Datm {0 Datai
Data Num,

T2l 13. User A9 Voice2t Z 8t Datasetel
ez
Fig. 13 Dendrogram of Dataset include user A's
voice

A= 12‘_ User AY 247} 728 ¥ 3}sl DataSet
o] 107 MEHE 9] dERads Yepio,
Distance7} 500 o]AL 7|Eo g )9 aBoE

T oH, a5 12 e AEHl 25 2=



A,

oY
ol

3, 454,

7o) AEHoE TSI A47e] aFelA
Distance= 1000] H@A] %o}r] Z}

L
User A9 FAAA J5S AASS 10719
< ¥t Distance 5002 7152
o7 Ys 4 9o, Distance 1000 7152 & 37)
o] 1802 YrojAh 13 129 1Y 13S H]
M Aoo MZYy oA AT EXL AAGE

N

N o
o r
u o
N, 1
4
%0,
R
&
fmch
)
rr
o
=3
o
w2
g
=2
x
23

N,
N
(o
Hu r“_l
o o
] [WEEN
)
%9, o,
.—g‘ rm
N,

&N E
o 8
b flo
lo =
X, =
y & Mo

o, e N

lu

o,

=)
o @ do
tlo tlo o

N

N

o,
O o
)

71929} &0 93t 7)1 WAt 715 7+
BAS Hlw @ 243

() Random Function

\ . \ . . . . . .
o 5 10 16 20 25 a 35 40 45 &0
(b) Chaos by Mu =3.8

(c) voice

DEW\
T ]
, ,

05
o

, | . . . . .
5 10 15 2 25 @ 35 40 45 50
(c) Skip sampling of Voice

o = S
g

38 14. Random &=, 724 A3,
SM A5, J2|1 Yy 27 g4
N5 MEY Aol
Fig. 14 Sampling results of random
function, chaos signal, voice signal, and
skipped voice signal

dlo
ox,
|t
o,
i)
0
=
vl
i
9,
oo
o
Bl
I
=)
e
)
=
lo,
o
_|
U
e
Ry
(&2]
(o)

a8 4= T2 (Random) st 7HeA A5,
w8 A5, 283 48 1A 54 AEE HE
3t S Yepd Aot} 19 149 A3 ES o)§
gt 715 7] SR e 7] SRt 7159 St
BEE SAstoof gtk o]& gk oY W Fol
A ZhestAl A9 7159 BEE AARE Ha &
Aty 29 155 749 dek ke s A, $4
A%, a2l YA 1149 AEHT 24 AsEY
A} Hs vE AL ok 12 HIERE Wl 1A
AEE9] #Ahs Ul W, IS 1149 AEH
g 53 A5 Aol v Zitk 1A} HIEE As
E0] 558 BAaks k=t 231 HrlEE ¥
o3t YrtE NS S 7he] AE HrtE 7159 g4
AEE HWE 5 Stk 27 159 HaolA g
A AEH o4 A7t B3 HagE oA
07 zZotr Fik BTt e s sl HsiA F&

LER ST

STD and MEAN of Random Func., Ghans, Voice, and Skip sampling of “oice
1.4 T T

1.2+ Skip sampling of “aice 1

0.8 R
Chaos

06- B

045 Fandom Func.

“oice

il [ 0

sSTD MEAM

El

a8 15, 2t Mo S 2itn ga

Fig. 15 Variance and Mean of each signals

0

v.d &

2o ofo)o] 374 I3 T Fele)
8 Horstek. el 2ol 9 Rud v}
o) o] HEA 2z}l Al wAA) 3



520

A

5]
5]

()

ki

Ao, FrFA Al AlzEe gigh oted F
flol st whof 9 Btol] gigh F24do] AX
. EA HRFA AJAEY] Bl S| b
gk Theket Fobell A A7t FdE T gloH, 5
Adzs} 71 Hkel] 7H wol ARE-E= W el
B =FoMe 2ty 7)uke] S48 o438 OTPS
sk WS ARbElem, ol A9 ARAL
WO RREH SAS AMEYs] AdH WHOZ A
go|dS Fdstgon 548 $4 FRZHH
S AATOZH, OTPE Y3 7] Al $-53}

AE SHA

BN 2
(;‘1
rol Ho

(

o2 L

wn

o B

rlr do

LA

|10

| 2

1. o] =2 20099 A (w5} e) o] Al
OF FAAFATY AYS ol FPH A7
[NRF-2009-353-D00048]

2. B =72 udE zeE s /s
A9 ZEIHHE S0 2 IALH Tl
A (2009-F-050-01)0 st AopEZ IF-EAYT

3. & A7 s wystke AT A LA
oJste] e AFAIJAYT

ikl

a2 3

[1] Android Market, http://www.android.com/market/

[2] ol F9), “TA St T2 o83 1= JH2
FRJAANEE, H LA A2 3= 2]
2003, Vol 13. No.3. pp348-354

[3] Gish. H. and Schmidt. M., "Text-independent speaker identification”,
IEEE Signal Processing Magezine, pp. 1832, Oct. 19%4.

[4] Douglas A. Reynolds, "An overview of automatic speaker
recognition technology", pp.4072-4075, Vol. IV.,, ICASSP 2002.

5] F=AREN/|ER, AAERFE 37 7}
o=, FH EXHAZET, 2005.12. pp2-4

[6] OTP Systems, "Mobile One-Time Password",
http://www.otp.com.tw/Index/Section/23

[7] vidoopSecure, "Voice OTP", https:/login.vidoop.
com/docs/voice-otp

[8] BIOMETRY.com AG, "MobiComBiom, Mobile
Communication Biometrics", http://www.biometry.

S=akaets] =A] A1448 A4z 2010 8¢

com/perma-voice.html

[9] U-OTP, http://www.u-otp.co.kr/

[10] INISAFE MOBILE OTP, http://www.initech.
com/www/html/inisafe/goMenu3 5 1.html

[11] SecurelD, http://www.rsa.com/

[12] BEjA= =157, http:/www.blizzard. co.kr/

A B (EIRK)

20049 29 =9 Sxoistu
e e F ehh

2005\ 39 ~ 2009 29 : SdtiStw
AFE e AABA

2009 9E-3A) : FF7KAGIST),
WASRFEENNE AAE A

B0k - AH R Intrusion Detection System, 217,

Future Internet &

[e] =
2000 8 : Mgt HaHEAIS
(M E)

A | 1991 49~1998d 29 : 2ok
1998 39 ~&A) . sddista
AENAZE Y ojsta} B

HAEOR : EloJElrtold, FHIAE L HAFE, 7HIEL
|

19979 8¢ ~ 2001'd 7€ : University
of Southern California 7 Ful

fa = 199949 129 ~ 20009 79 Technology

S Consultant for VProtect Systems Inc.
. 20001 7€ ~ 2001'd 69 Technology
Consultant for Southern California

Division of InterVideo Inc.

20013 9 ~ 2008'd 38 B el AR RS- Hae
2008'd 448 ~ @A BFAr|Ed HRI)ATEHE wg
4ROk : Networked Media Systems and Protocols :
focusing "Reliable and Flexible Delivery for Integrated
Media over Wired/Wireless Networks*



