HETE YOI By £20] Jise OIDIR KB 71 3885

YEAE flo] Ao FE0] 7H6d
olm|z HEju}d] 714

2 ® o & a0 o M
2 ¢

tA" olmA) 7Y e YEYs] FHOR X &%4 EAE o1& A9xla ek ol d #3EL Rue
2} E‘HO}E‘] oto] ARAAL HANET & = Ao} 914 7hEe Hlo|BE st Yol oAy g X W dzh
o2 oAt e, Hltle o] AEvtie] HolHef WH*" ®AE7) A dolEy Ve vhe 4RE A% 7
A= {%8 18 gel 441 sol g 2 ‘*~¥°ﬂ*i“ olu]xe] Fups dodel <ol Fbrd HHS AYstn FHsE et
7 /IEE AgkEh w3 A HERAE ol R go] 2EY & ARE sho] gelo| Apgto] fEinia €
o] mA] "”Ei AU Adshe go) g sioh AR gR Qo] HETAE AES] ASA gl U k2 S
= Wie A}%@ﬁ} &7 e Falua) & stae RS s AL on)gc ErAH o YEwiAE ol
7o) Fub oddol Ao s JPEGES EANFEYdE Y ¢ 9ES §)

A Watermarking Scheme to Extract the Seal Image
without the Original Image

Won-Gyum Kim'- Jong-Chan Lee'" - Won-Don Lee'!

ABSTRACT

The emergence of digital imaging and digital networks has made duplication of original artwork easier. In order to protect
these creations, new methods for signing and copyrighting visual data are needed. In the last few vears, a large number of
schemes have been proposed for hiding copyright marks and other information in digital image, video, audio and other
multimedia objects. In this paper, we propose a technique for embedding the watermark of visually recognizable patterns into
the frequency domain of images. The embedded watermark can be retrieved from the decoded sequence without knowledge
of the original. Because the source image is not required to extract the watermark, one cannot make the fake original that
is invertible to watermarking scheme from the watermarked image. In order to recover the embedded signature data without
knowledge of the original, a prediction of the original value of the pixel containing the information is needed. The prediction
is based on a averaging of amplitude values in a neighborhood around the pixel itself. Additionally the proposed technique
could survive several kinds of image processings including JPEG lossy compression,

.M B el 718 ARE AFRC AT AR Hito]l HE
drh. wepa 715 ARS Alge] 4zt ¥ dolHE
Be3 o5 WAL ¢35 3Hencryption)® HlolE ol L) 2

% 8Hdecryption) A AL tolHE ol wjEs}
1

£ 5 & SORRCH 9taheqahen 110102 A-2)9] 2 Av g oR ALgdrY Hostd ofFHER: A
o] x| el o) g As). H 2ed B3I & 2= oA 9t e e
1‘_5 §} O ﬁ\imjkl;“g&%];r;qﬂ%g } 6:] —-—L‘ry; \o_ A3 e 4 ﬂ ., ‘1}1\‘1 ‘g‘ —1 t}
FIE R 3 olE| Y HBE s} w s & pAlS 1E] 9] ok7re kol & & g
TR I AR EREteS R P AolElo el K w5 s
e : °

wRAHE 19999 5 49, AARER 1 20009 119 24 oyl 45 wBAS HeEvl fd Aol YEv



3086 SIRTEXEBT =EX MTH M1 (200019

(watermarking) 71golel & 4= Q). ol& YE{n}z)
7}#& K8 data hiding, electronic watermarking,
image labelings o2 Fe|al gicl

Aeintg 7)EE iEAg W grs F =

8 o)A, erle, @zE uee 9 WEwlie] dlo]

B oFo dde 2R/FF AR £ 9l 23 o]
B, & YEnAE Yo 2f3d eid 4 A &
Y Vel dnk AR YEntas gpd

L& dolgel] A% ol glojo} s} thA] W) 9]
Hobzazk 499 dolHe JEntas 248 $ox

A %”ZOHL‘ °“'f‘1 TEiﬂHm 711# Egstir ook
ok ol SEvAE Ald ol glojobwt A &
4 §%°l°i A BRI Ea

Fleivkaie] Feji= ez Wale we ez
FE 2FFE EASNE
7] dk(seed) & 2
L2 ofFofxl

27gog2 Heod de(random numbenE &

EdS mzm} ﬁﬂ!—:ﬁ Te z

- 542 E A (random sequence)
5 UA Hole] HjE Aol ejg

L

aim

A3 1y Eow 9Entan A
MEHZ TR etz nE o2 oju) ik
Al FHoR MEdS FAY BT vEd EHfSH
Al S8 AMSIehs By om olgoldnh qleje) zv)
o vzl dege AR ojFol gHuiA
9 Bz fe] vED AR T8 AYHA @@
Hree eMYE 32 4] EAUR A A
"ok ojuAR ¢4 B Arutae A4 oA <t
of olmAE Al WHon ojFofdd BE F

E% AEvtae] gH 4 Aeatae deg F
datA Ao} FAsoF whh

HEvtAE 4 Fo g 2 5 Qb (visible) RF
= (invisible) #22 Uyt dugon

R w4 T YRS go] Abgshizdl of
of Holw= AL 4 BW FAR ) 23 ”'-7‘»‘“”]
A E glolAy] 7] wgoich webA gjerta
oAel 7hA] o, nlojey e PAs JAs 7}
A ol BolA b AEmbA R Agsol vl o]y
A HEvkaE o2 7R olmAl Ay v et
olof sfu] Aot AN nIH s g e B
A& wHEstelol gt

g 7EIo]o

[e5

{1

=

-
1

4

>r-1r

® Invisibility

AR YEPhA: o Rolx shofe} @ %&

Holdet= fEntae] Za7h 428 B33 b=y
W7k HojA) oF frh & el A Rolx 7Lt
Holvlebnl A7stAl R e Qeintad Arglatofor
gt

® Lossless

L oo YEjrtasd Yo Folx 429 oo
CEREEIE e Mo] folok @k %, ofu) 1 !
Auivkae Ahsta ¢ F, ojulxe] Uxiols

&4l AL T Wyl glolof B /i% °
v g,

® Security

7t 2w Aee deivkae] e vy
of 53 o] u[Ay| 9o & oju Howm oy &
frel HEuzaz dolelfRE] F&o B
ghek, ghok Z=Zo] shgslubd o] AR 9t}
& BYAMR AL AEE 7 5 goerg HARnd

{copyright protection)d) 7% 3 & 4 g}

® Robustness

Slx=3, Bl =A<l A2l (processing)lE AYH 9
B A A7 ekolop )k MY whao] R E
@i dar olpH| el o\ XS YEivtAI} AY
o} gtk g BE o, YEviag A7 s A ot
At Al dis feivt=ae dle B #y ol
Ao A oluixe g& AR MM AAHQ o
&ol BrbgslA Holob & =& JPEG %<& MPEG
59 E4dUossy) @EF Mo tEIE Entav)

gloj X 2] grotel o).

B EEdAE fe] 202 BEae fEnae) 4
Q.

fl8l FFT 28k o83 9einfa 4447)
!

Q.
o
=
o
53
L
2
ia%)
S
Ir
do
o 4
]
g
{u
1o
ot
x £
bl
rO

)
WAlE FFTZ o83 Fisddon o) nE
(amplitude) A+ -8 F 2 gholl ejvtag 49l
o FEA T 4o glolt F&o] HhnErE )
sl AEivkart AYE olMARNH HAMIE(ap-
proximate original)S HETL Alobgh 9JEnl sIH e
206x206 2719 W Lenna%dd3 6709 UnkAel 7
Hddol FHEAN e dud AES 98 JPEG 4=



/8 At AFstt

2. 9ot |y

7129 YEiR HES 2A Jvyd TYy
(spatial domaim)ell A el SEink7 713(2, 10, 18]# 3
Z 9 (frequency domaimol A e] HEIu}7 7]19[3 4,
9,15-17), 133l ¥ @9l EF Jyrlag sk
38 (Hybrid) JErkE 71H6-8le2 v 4 drt
Fgele] AEoD WS Hiipixe val-
ue)yll ek ml AR WS SEivtan sk W
o7 AR\ F&L hosbxgt =49 Filtering?
& eolmix) Mo okalriz Wel le. F k5 % ol
Mo gEub 7IH e ofnz) dojE
’\Jii “&%6 L}‘” 11‘51“}51': ’t}—

’9%5—1" °JE1U]-“L A )’1"’1 ﬂ\ &
7 W] A3E stodd 244

wrh ZE3iviE Ade A A
gholl whel AFolud Mrrels] 2 olulx &fo] A
4 F vk Hd we o« \1/} oA Y F
3% (Hybrid) Bt 718 ejutzg 3t ool
L Fatedd i %“QEJC"L’*{ zhzke] g N
-'1:~ }U: stz wh2olrt

7+d A(spatial domam)"ﬂ"m Aefty Yoz
Bender[217F &A1& Wro] Qv ol 27txlel 4t
Wo g o]Zolx=d, HWmi: “# % Y(Patchwork) &}
= A uelrh HAHE elR oY F A
(@, b)& nE MEete] g1 po] V18 717] ©He

271 F7t AT o] W 01”114 =

4 &
A2 gl A}/ﬂoa}"r @ o, A=A ool el 4
g9 g9 7|diAl= 2nojehal e AHzHE A9k
Hhajolr}, £3, °] WAl mIsouy] Arr wgsi
vpal sl 3] Z(intensity) 7t 53 BEEFHo] vk
7H8€ s etk 2y AAHeR ofnHdA FE
7b #EEA BEEe A AR =E
of VIYe w9l AV TV F& hel o 3=
(intensity)e] #t&go] #I7tH R Wl ¥ (ittering)
o CL}:E} -’i‘- A =3 71EHetAQl Mgkl ofF wizhet
H A WAl “texture block coding” ©l
E} %E]-F Aoz dele texture patterno] e
G S H £ textured 7HH AG2w Ealshis w2

(L

O

Hgolrt. gl

HETE S0l BB U 2E0| 7tsE OI0IA] REHOHE 71y 3887

oltb. 7}t texture A9 2] d#Hautocorrelation) ol
o3 Hat¥lvy, T1efy o] Ao b FAE &
dool Qlole] textured XEFF on el HEF 4
AYrh= Foluh w3 WaEZ PHH olu X A= A}
43 4 g7 L% A&y 4= givh

Koch, Rindfrev $ Zhaol3]¥= 3399 ¥ (frequency
domain)ell 8] olnjx] fIHwy 7Yor = JAE
AbetArt 3 WA B2 ojmAE 8x8e] EE ¢
A= HEsta 7 B5e Wis DCT(Discrete Cosine
Transform)& #A4beh} ¢ E&8 Jele e Hi

T

o Uil 1 AL HEEo4 ?Ih- Mg dest
o}, 7hzbe] 3o Fo R LA E 18749 3T Ty
EE el 33 FaAeE u é} A2t Ao A
Z%(strength)¥ 1 3= 022 vHE} 18749 3% +

b 8X89] DCT %9 nlg] 249 8709 F3
FE Fol 3o degtozA PR o] A2 Cox,
Killan, Leighton® Shamoon[1]e] #¢t3F thed 24}
0p vjgeieh 29 AT A7 FeA Ay o
U E b 9 Aol Aol7p drh vty 87
9} Fakpgol A (coefficient) 5 B7E 2] WE

e R distortionol HoFE 7F Ak =3 Cox
%9\ Wale] JPEG &l wiel quality factor?) 5%7F
A SjEintash ZA0dE A kel o) WA 509%
Ak A giskA Eaki Aol dnh FowA by
2 & ojujAjel ALEE Aon FaFYd o)
*‘?}*9‘ 4 ok BEAo] vk 3 Mugg 7 &
wE 8 A 7y e A
= ‘L“lol‘:’r ol F 7ha WAL Y F

[e)
Aol 7l (robust) s} 7]

: El

Eig skl ofmiAREE qle

o 64749l T ME ol HAY gxy BEE W
o2 A7l

iz e Agksilct el of uby =
DCT A7t 8 ofwlalel ols 471 DCT A#eh
FRol glof oo AFAHR EHol WE FE
a1 EE WG vizhel 4% 9l trAoe] gloh

F 13494 9 frequency domain)ell 1EWLAE AbSlEh
37 IS4 FT(Fourier Transform)®3-& AM8¢
| 24 Solachidis®} Pitas[4]7} Alekst ol & & (sym-
metric) YEnFY A4i7igel vk ole olw[A & DFT
(Discrete Fourier Transform)& AM&-3led #&3 1} e

Fad el magnitude AT HEuiE A
Wajolt, thE wbaite) zto] e fEuiao] 4

ofo] Fug ojelel WAL ol FrhEua %

o of fir

At oS



3888 StxHEMeE R =2 M7 H12=2000.12)

WA d¥oR Mg Fo o]l& ThA] §HFe] A
E(sector)® 7ol SEHwAE 4g@tii= Holrt
S04 AHE Wro] AYdte olf e 3 A(rota-
tion)FFoll AASEHE 7] HalAolrt AE|ntzo]
F22 FAAA A A olFolnh A
o +9 -Z FA9(random)Z AUTOZA 1 FF
o] 0o ZALEHA H& FAE o83t fHEintaE o
B Jrglol #&3th

e ¥ Hybrid) 9Ev 7ol Zel A
T3 9l D. Swanson et. al[6]o] Aetg Wy
U}i%‘(masking) EX4E ol &3ted 9EHvAE S
A3 FaF F9d AdsE 7IRelth Fueg g
ik HEHH DCTHEE AL&go, o|gA +
Mol Fdel HEivtas Ad#Bo2HA noised 7H
JPEGStE ] Axnsie s atdvh %3¢ H Kii et. all7]
G 1FA oyl ARMHAY FIhd
7 714! patchwork 713 DCT ‘%1331@91 HE vk
HA1EE A Agse wwE
Fridrich(8)= ¥7t99 % Fayadddd 2tz & &
#9 Yevizg Ajlehe WHE Aotstsch Fi
A= fragile SIEIoEAE AfQlsta DCTH® o A

o

LN

2 ol

%ol robust 9l Mf Aietel gEdloleie] W
Yol NPSEE @ $Holth od FHY WAL ©
o dss gAd ge dndel ks 49e 9
At sieiztag %zsw s Tae As AR

o 49/5E A40] HaaE RS E A

S YEnta &0 oM FPAHouk 7
ol X gt ARz} wlE)ek FAlY YETA
s Wi o EAHQA ¥ A attacker) 7} ©
8o g4 MR AR e g & doke Fol & B
2 AAHn Qlty & FAAN} FEA] €y vt
o m1oAR YERAE FEEe S Yoldstd
71E9) YEintag ol Ao] 2v]e) HEutAE o]FL

2 e dafre dRAAR Avle) HEvkazt

—4—\~|~
-

o
rJE

AQlE A e 58 Yoz AW THE oY
A e A8 & 5 ok ol rightful ownership

probleme] 2kl 3 IBME] Craver[5]9t L. Qiaol13]%
of o) AZEAL. AT 1 FAAAT 9
Hulze Az Bighe £y o= g Walste 7HE
2 39 Yz AdHD o wes YEAR
golx AE fEHrasE 2% 5 Av AH9
7194, 9, 10l gt 377 e WP Folth
Craver[5]ell 9|3 &) A7]= chg3 Zc)
oju] AfFe AEWAC AglE oluH
ul, 1 oju)el EHel attacker”} A7IRtEY]
AEjutaE q"l °'§§Eh- sy dlojHe &
oAgA +EE 4 UL 3= Zﬂﬂ A7 |t
AR o] EAHE 0191§— H4A &4 O’D} 4 A
= attackerﬂ AL s A7[e] HES QYR A
o] oA 247 e] °4‘51UP12 —miraf
g é%ﬁiiﬂ drh weF dnfAe] fdRo] F 5321
R AT attackerv U4 %Z}«i HEAA Z7le] 9
wAE #4EA £ Aot ey, 4ES F #e
gk A FAE AR AL oy = E}Q‘ﬂ}
Ze AYees A 2t A AfA7 @ ofn
Iof dish Yejota SE A9lsto I'dhs YEviad 01
mWAE TrER, 1 ojuAE JdE Ze T8 A
AP, 239 attacker?t HEIREE @ oA 'S
el Ze FE wlAeA b2 dA Apale) 9EH
otz S5 Ak . Agske ¥
He gafRe FELnF AMEE FE2 5
of ghilsz daks 1R 95 E A olg A
wEold o)A I"E attacker A1) #¥- oju| Azt
A FFEA sa 18 onjAE i 4y ojuA

\J
-

ok

do ok
qn oo 2
_OJL frokuoap

e

olu| A} ["E uwlET

(fake original source ¥ counterfeit original)e}il 4
2} o)gA W PP AFF attacker’t YE
oluiA|g} $-71%= 7bH YEA zale YEvtag F
3 ¢ UAAT MR attacker™ YA A YE
olujxlof A ApAle] YEu}AE F2F £ YA Hof
27478 30T 5 gA "ok

FET9] wtdite] £+ attacker
NS o] 8, YAaFA YR} FAE St
AJAEG A4 £ & W o] HHvta FaFe
invertible 3tvkat gk mkeF YEula Yol
invertihledtal 4t ?j"a}jliﬂ%q AREE dAaky AAA
1 duEFol ¥AsH Aok FoHE YEviad

o}‘“:



oM A1E TFA LA zHAle FERRIES Y F Qo]
AAAESE & 4 flA "ok
UbA o2 attacker’t PR EE BAsHA] 2179
AenaE o 2759 QRANE 32 J5a 8
= olfre HUHviA 22d e Fo] B ulue) o
AERl goz zrlel YEvAE FESH=d )
Gﬂ% Eo] attacker7t E{vla o]n|x]od] SHAE o]
&, A7 HeEnaE AdYstd i QEE ute
E‘r Z & attackers AYUT $1XE €2 ) ovl 3
Aagae] AEF attackere] 7PRARLS Wk
HEi"}Elt—z FzatA HH dafate] gEo] HE
attacker®] &oll Fo17k2] ettt et Ya2hel
LEANM L attacker?] HEjutzrt dP4te) a7r ¢l
&te] F&ol 7MssiA "ok
¥ —&5’: AN M1z attacker”} #1719] YE{ulE YiH
Fo| gEAAME HA FEY 5 UEFE 37 -rlﬁﬂ =
£ A 9239 vzt 2 gle ek dngEs
ALt 28 FEX 48] AaglE AH0R Y
{4,9,1015°] oln] MtEAA T BER Al 4u
g +9} -9 T3¢ (random) W ELDI} Fake] A
A1 gl Qo] AR A we) o
Eolr}. dkxluk B =RolA AtslE 2ZuHe
FRAr(pixeD et B TAYERES ARG ¥
SArEE SEutag ojuixgle A paow
W FZo] o]Fo7ith: Mol 7]ee LY i
g 4 ook 2o g A HAES 44
37 gl FuEsligEol A2 UHE Auu
gofl delol Hed olE M olviNZ FFTE o

g3 Fasdeon WHe F Aelulag Adah

40

=2

4. Mottt HEjotY Y

4.1 &el(Embedding) 2n2lE

2 ZEA et deukd YL onAy F
dagded 94 7hsd Y A Wk
A 7ted ddolet e ARFE A Hlol
MAZ 2F59 olgolt 22(logo)sE dnlEm A
& (seal image)ol2t® Frh Hddg Yeniaz
et =E2Ao AfFe 55 a2t 2590
=z

Ho 3 NZEABE FuiA " F Yot
olml A dlojElol EIntzg AMQlEty] &
ojuiAE Fug FHos WEHop vt

2
[

T E e
o
:10

X
rl

2
24

2 80| @Yol =20 /s OI0IX KIE{0H 719 3889

2 =FolAM< FFT(Rast Fourier Transform)®3e
ALgst ) A aeEe g Ben 2o
o A 1: Fo47 ojnx] wolelE FFTE Al&atd
FHrgger W@ ¥ WZ(amplitude)d A4
(phase)& T3},
A(x) = V R(0)? + Kx)*

7o)

P(x) = tan ! (
Ro% Iix)= FFTH9 449 35 7428 Jehy
™, AC0)SF P(x)i= xo] digh 21 E3 949 grolul,

o Gl 2: 444 wwsERY 498 dEnta
Az g e wx Adds 19 -19] 2gow
vhito} o1 HlE Y (bit stream)S Seb M9,

S={s,0<i<N}, s,e{—1,1}

ol g} ooz updlof os) BAAH 2 (ran-
dom ¥ EQ, p& g3} o] Ao}
pi.pie{—1,1},ieN
nAeo 2 Aslna sk YEura Wiz 59 p
& 283 GdS3 o] Aejatl
L’V, = a % S * pl
T 9Evtae] A71E A48k strength factor®
~l Gkﬂ T B AuRL oAy ouA HolE 9
HEAH 7L sz,
o BAl 3: AE(amplitude) Aol PEnpag Abglset

o AEALE AN ¥ W, NESE @ A
= 0g3 2o Fan,

Ax) = Alx)+ W, 0<iKN

o Al 4: JEviad AZAF Ax)S} GA 1A
T8 $4AF P)E o889 Inverse FFTE ¢
g Rix)ek ') T3l

R(x) = A(x) cos(P(x))
I'(x) = A'(x) sin(P(x))

o A 5: Al 4dllA & g I'x)E X3



3890 SFEREMEIETE =2X M7H W12=(00012)

Inverse FFTE Adlate] ojnxg H4&T,

2 HNE 2fFLel @
o Qe wEglzh Besd B gndse FE A
axo Qug WRET A WEF 7] AN F
Zahe B dEnta 9@ oM RRE AZAL
o olgatel TAIRE {approximate original)
oh=r 24308 EY @Ay e 2k

b

o B omw
o

T
oX.
e

2 Abgstel wae ME

°

w2

=

S
e

>.

—b

o

pe

X

o U 2: g # ouAE Fupdder ¥
818 ¥ 2 ZE(amplitude) A, A ()& T#

A'(x) = ¥ R(x)*+ Kx)*

o GA 3: ARAFAN ABPHAE FEET| e 2
AUE A0E TR AEASY CAAREe A
Ne zad 79 AFge) JEor 78 & Itk

A'lx: ) A'lx; 3) A'lxi 2)
Alxi 1) A'(x:) A'lxip)
Axi2) A'(xi3) A’lxi4)

(28 DA AES 2717 33 A A

we
5] A FAAFRS e an, w0
Fdsky,
1 i+t 2
A (x) = —5 &, Alx)
C j=i-ct 2

o] 9t} c= FFL TauA e dxg9 ATE
UEhdTh o171 A7t FETEAR ofn Ao A
e ApgletmelZel ©A) 39 ojskal kgt ol
ved £ sk

AR pahs AL Aveiazt AEA ¥

A (x)

il

i+

2 Al

-2

i+cf2

Z”(A(x,) + axsixp;)
i+2

j=i—d

+ L Z faxs*h)
& =it

j=

ol

)=

(1

I
ﬁw\ﬁ—‘ (o \y—- ﬁ,\;\)—-

& AelA 2 «? = v F2 pst 41, -9 ¥
29l wEQGo|mE Ogkol TAMSHA Huh LUrF/W 422
& Azskw ﬁ} } 2o
., 1 it/
A'(x) = —3 _Z (A(xj)) + o (=0 "

C
£ 2 (A

" j=i=t

xQ

ol= SlEjviag ofn|xel FHATE Hudte] <

& 98
o FHA¢Ee FFuls A AETGE A& B
F2 k(2
wa AZASF A dolee Fag 4EE B4
tof F¥dsH: Power Spectrum@ @ 1 Ftol Mz <
9= nj2g P2 Eyste 44E MG F
#s9 "Ee Avldel @ HARsHA "o
Ao HEshyd ofeie} Zrh

L=
'R ox

i

AV

1 i+
2 3 A AL

¢t mimen 3)

“A(x) = Alx)

=
5
R

A (3ol A ¢

(e, 2%

Elmpzg oM A e WEAF FEX
Zof geriazt AWE Hoj AThd) 4
ofmx o] HEALS Ao TAdTE A& & F A
Cole AEAS duads Autta AR pel
729} 4 (randomness) & o143t € §lol A
Qo] ALY E hE 4RE TR & A AE

aFE ot

£

o

o WAl 4: AR WEAFA A0S ArE

on|x o} 21EAGS A0E Wmsked sEuia Al
5 Weg 2E9T

wo= (] A ()= A7 () = 0)

-1 otherwise



HETE 0] BENe] £F0! 7hsD 010K R0 71 3891

o WA 5 Y ATDhA AE W WA 1o B¥ojof &) Gl
P prE skl WA 5’ R 3

1**’41 ARen MYde (1% 3] 2564 256:27)
6

o] E9 Lenna ol #lof Abgla} motu}
bl = I/Vil * DI
1o}
oAl e W] AR AL Ak Fomd
AHAS ) AREA S (Correlation Value © CV)E
Moz gojEhd ofefel P}
CV = %l—h-w WA o) 7 9o

iompr) Fabeelel AEZASE oy o e
FAAM X F& Woeg el gt
ojefl A dxzlah= vE
vERATE 92 2)o) A 8} o
A Arsler Wt -

6}9‘51)“1 7“}\\]'5’]0—{ Ai=g

=] o)
01 AE B-fretrievald 49 o1 gk 1ol ®HE <
2t
5 48 % Yy
B omRdA AEE B Y 2062565170 Fa (2! 4) |=0|0jX|e| Fat4ed

Bl Ewl(bitnap) ol v} A 5 thebme) v ARSI,

Geon Furgde 44w Adva 15s

virk gEmba AEss woldul wldalof

e

3
Ag A

> e

lo,
ok

5 29 HE45} strength factor, a & H3
steh 2 A gol A AMRE o = 2000070

_8.

oL

)

SR




38R S=JIM2|EF] =X M7 M1235(2000.12)

(1" 5)x HMddol 58 SlEnta 138 8B
o gk EAl SR B4 T A8 UED W

of fEvkal Alse ¥ deolHd AsE Feaiy

Hasloldoh & AgolA A& vl 500000
(1" 6 (2" 59 AEvta dart (1Y 4)9

9o #4dE ¥ o FFTE 53 79 o)y«

@l e =

F 342
ojth. et # olv A9 quality: a
o] 7pzaich,

(19 6)er% E194 BYY FE2 A&
glol M7ite v F&o] shgdd. 94
o} g3}l -rﬁﬂ Hléa prE& AP o HE
e REE AR F
AR e fdA dFE A B 2ol
r&;ﬂ)z}%o ﬂé‘,ﬁ_"_‘li g 42 9leT

RES
blurring® A% Ze &set 3 4 ok (1

rlo

A& Dl A
N Fobpgode] FHASERYE 3 LAgRg
Fdon m@s otk e Pl (a2Fy WE
o7l {TApeltofut,

stAupo o Eapeodde] oy Zapgliel 23
Tekn a9 BlED pob el et s A4
Gde dud (Y e HFHow - A

oJ}.

ue : CV)= 0.72101 DL

51 JPEGRtZFo| cfst AnM A3
AT robustness)ol e HAson Aejvlz

HAE PEAQ EA(lossy) U EHEQA JPEGY

O

O

.
b Ok

g5l YE/EAG ¥ AR ABniag 22
3

oo o

18tk (1’ 9% JPEGYRZ/84A)

of

(22! 9) PEGE

B AgolA AMEE JPEGE] ¢&u= 1010 (Qual‘
ity factor : 85)@ 5Folx, F#AFi= 064500
0ol Hdde (14 )M HodFi= *é“‘“iv} )
Eol wol Hol iz A% B F A sAw gy
o) A4A dge Adg & 9L Bro|r)

oA dPos B =FdA Ao %_}1131%9"
320%256 =719 6719 M E W (bitmap) #Aejolw
g 2orh Add ALgd Aeeln A= o
Aeh= th2A RGB Z# Aso] 28 Al&sa glon
2 WA YChCr delimo|lxg HAssts o) P4
b o2 YEHE S Chahe FFTE A &s) #3

pad)



Is!

HERME Q0| WAL FEO0! JHsS O101F] HE0HE 7Y 3810

air

i
.
2
N
L
3o
inh

>
iac

q.
[
e
e
i)
i
QL
>
52

o

0754 e8| A el FATACL T Ak PIC 1
]

Aok welel AR vl
ol o7l WEolh %

1 TSR TR 3 CvV
o2 Z5E thEY] wjio] AdelM HA4d G
Ftol 7hxt= olnlt dae] A FWASEE Hat
A et SARIEe AR S vehle AR PIC 2

BAE u}‘

of mARA Woi ! ‘
aels AN - U8 QT Bk Asdd Cy

2
i
'ﬁw
._,g
o
oz
o
oa
o
K
_12
>3

6. 28 o gFxdqed

PIC 3
Bt & A28 F(copyright protection)
Jes FEL gz olu)x 99 (Image Water-
marking) ¥4 & Hokablch AE Y '1‘“3 23 L‘ﬂ v
01510‘\ frgeute) Qi AR

3
oy
=
©
=
dl[‘J
=3
HY
oy

PIC 4

A
H attacker 7} ol

B 8470l

TI“

5 of) )«]/ o]
171 ¢gte] YEvta 5?'?2’*1 dxol e glir Wy
°*5}MJ’ Arelaks flEnkax 1Hvbed A
- o] gsto g A F LW E (random sequence) PIC 5

Bk Ao yads e udl 3 5

Ol

o
jg tlo

oo 8 ru[o

o
)
2

=

e

>

N

2

o
oX
|2
2
o
haa

i

.
i

®
R

it

i Al
= 0
=WE Apixe) @S Hi o] FAMYPES
N bas w4 PIC 6
Fupg-od o off 77}

12 B2
J8t1, JPEG #& £4d5/84 Folm AT

o=
o
-

N¢
fo ox zlt
o

[
S oi
i

or




3094 SETEMRITD =X HNTE MNE00012)

15 o8 Faedde A 58 $Eaee
O?Fl g Add s Az gjElnfoiiy o] e
H7HspatiaD G ol Addh W, H& i T
+ A @gel FAl ’S?l/’%%% Foghis o v
[e] ﬁ

2 A7) olspol ok 3

[11 L J. Cox, ]J. Killian, T. Leighton, and T. Shamoon,
“Secure spread spectrum watermarking for multi -
media,” Tech. Rep. 95-10, NEC Rescarch Institute,
1995.

[2] W. Bender, D. Gruhl, and N. Morimoto. “Tech~

niques for data hiding,” Proc. of SPIE, Vol.2420,

pp.40, FEB. [995.

E. Koch, J. Rindfrey, and J. Zhao. "Copyright pro-

tection for multimedia data,” Proc. of the Int. Conf,

on Digital Media and Electronic Publishing, 1994.

[3

=

[4

V. Solachidis, L Pitas, Circularly Symmetric Wa-

termark Embedding in 2-1 DFT domain, Proceed-

ings of the IEEE International Conference on

Acoustics, Speech and Signal Processing (I1CA-

SSP'99), Vol.VI, pp.3469-3472, Phoenix, USA,

March, 1999.

[5} Scott Craver, Nasir Memon, Boon-Lock Yeo and
Minerva Yeung. “Can invisible watermarks resolve
rightful ownerships?.” Proc. of the IS&T/SPIE
Conference on Storage and Retrieval for Image
and Video Databases V', Vol.3022, pp.310-321, San
Jose, CA, USA, FEB. pp.13-14, 1997.

(6] M. Swanson, B. Zhu and A. Tewfik, Robust Data
Hiding for Images, IEEL Digital Signal Process-
ing Workshop (DSP'96), pp.37 40, Scp., 1996.

[7] H. Kii, J. Onishi, and S. Ozawa, The Digital Water
marking Method by Using both Patchwork and
DCT, Proceedings of the International Conference
on Multimedia Computing and Systems, Vol.l,
pp.895-899, Florence, Italy, June, 1999.

{81 J. Fridrich, A Hybrid Watermark for Tamper De

tection in Digital Images, Proceedings of the Fifth

International Symposium on Signal Processing

and its Applications(ISSPA99). Vol.1, pp.301 30 4.

Australia, Aug., 1999.

[9] F. Hartung and B. Girod. "Digital watermarking of
raw and compressed video,” In N. Ohta, editor,
Digital Compression Technologies and Systems.
For Video communications, volume 2952 of SPIE
Processings Series, pp.205-213, Oct., 1996.

[10] V. Basia and L Pitas, Robust Audio Watermarking
in the time -domain, Proc. of EUSIPCO'9S, Sep.,
Rhodes, Greece, 1998,

{11} N. Nikolaidis, L Pitas, Digital Image Watermark-
ing * an Overview, [’roceedings of the Interna-
tional Conference on Multimedia Computing and
Svstems, Vol.l, pp.1-6, Florence, Italy, June, 1999.

[12] S. Kang and Y. Aoki, Image Data Embedding

Svstem for Watermarking Using Frensnel Trans

form, Proceedings of the International Conference

on Multimedia Computing and Systems, Voll,

Pp.885-889, Florence, Ttaly, June, 1999.

L. Qiao and K. Nahrstedt, Watermarking Methods

For MPEG Encoded Video : Towards Resolving

Rightful Ownership, Technical Report UIUCDCS-

R97-2032, Dec., 1997.

E. Kock and J. Zhao. "Towards robust and hidden

image copyright labeling,” In Proc. of 1995 IEEE

—
—

o)

Pt

_,__
—
iiN

=

Workshop on Nonlinear Signal and Image Proc-
essing, JUNE 1990,

[15] A.Gr. Bors and L. Pitas, “Image watermarking using
DCT domain constraints,” Proc. IEEE Int. Con-
ference on Multimedia Computing and Systems,
pp.36-90, 1994.

[16] Ju Han Kim, Won Don lLee and Jin Hveong Park,
“A Watermarking Scheme Robust to IBM Attack,”
Proc. of The International Conference on Multi-
media and Telecommunications Management
(ICMTAMJ, Hong Kong, Dec., 1998

117} Ju Han Kim. Won Don Lee and Jin Hyeong Park,
“A Watermarking with Two Signatures,” Proc. of
IEEE Second Workshop on Multimedia Signal
Processing, pp.394-399 LA, Dec., 1998.

[18] M. Kutter, F. Jordan, F. Bossen, “Digital signature
of color images using amplitude modulation,”
Journal of Electronic Imaging, Vol.7, No.2, pp.
326-332, April, 1998,



Yz

e-mail © wgkim@brain.cs.chungnam.ac.kr

1992 Fbfehin dabstah &9
(3hA})

19048 Folshae oishe #HFH
spaka} % (0] 8 AD)

19953 ~ 1997 @A) A4t
NedTL FYRPY

1997 d ~ & A Froishu 7 3Fe ekat 2hapatad

Tl ol AEwkA, A, dojEHyE

of & &
e-mail : jclee@cwunet.ackr
1988 FW o shal A A g
(3D
1990 F¢ st qiskg A
EA3} £31(0) 84
19963 Fskhstar giskdd WAt

st3t %<i(o] shukAb)

199613 ~ 1999 34 ¥edigh AeUAFHSG AL A
l%mﬂGUH%%ﬂ%WQEQHdﬁ%1ﬁ44J¢

th

O

280 A =E0] 7ksE OlOIXl RAEOH 718 38%

o]
e-mail © wdlee@cnuac kr

19793 Meuga 33 &4

(8Ah)

19823 e =olth(Urbana) &t}
Z(XAh

198611 9 €] o]tl(Urbana) A4k

&7 Fd(Ehah
19871 =l Ak~ (Arlington) A} Zalas
1987~ A 2 disla AR EAFEE ad
T okt A s 2, A, Helel 4, dASa



