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ABSTRACT

In this paper, multi-watermarking algorithm is proposed w0 satisfy (wo purpose of ownership protection and
tamper proofing simultancously. At first, for robust watermarking, the location of the embedding wavelet
coefficient is selected by using existing QSWT algorithm. And then, we propose the method inserting discrete
cosine tranformed watermark. The watermarked image is watermarked again for the tamper proofing. The tamper
proofing algorithm is also proposed.

According to the experimental results, the proposed multi-watermarking algorithm is robust to the attack,
such as blurring, sharpening, JPEG compression. And also, the tampered area arc detccted in blocks, making it
simple to judge which pixels are changed.
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Table 1. PSNR of watermarked image

olx
qqau}-\-_{ o: : d Lena Peppers
Peppers 4243 48 42.88 db
Logo 40.67 dB 40.63 4B
Baboon 42,66 d8 44.05 db

2. Ppelel B sfetlas 4
Table 2. Watermark correlation values by image
processing

ik Lena Peppets
Hefub=
il

Peppers | Logo | Baboon | Peppers | Logo | Baboon

Blurring | 0.958 (0.975| 0.959 | 0.935 [0.955| 0.943
Sharpening | 0.949 [0.979| 0932 | 0.931 |0.964 | 0913
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Wl 40% 74X €] JPEG 4554 mel s 8
drk X 3¢]4iz JPEG 3ol o} Alukghs et
Wk A& Helrta e w9l 40%H R
U5HAE Aol HElvlZE FEP2N 24
B W 5 gk

13 68 Lena2] YE|ulnlE ddido)r] SEZ
A} ¥Rl I3 BES pAAL] ejxagl EHo
= olgshe %0 sagles ddYskag
%0 Galsl WAAZ e Ba wald oy

818

< Ao gAE F2 glon] ARHELS sy
7l Si%t 2 7l Henta oahe vo| Fok
I 78 Pepperse] fJeiniild o4ty I3 4B
o] FHA & elxaoz “qlejy] Raldzm o}
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o FEd 7AlE fHEnlm 9Ake BeiFw 9f
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E 3. JPEG 15 mhE 9El=kze) Aagh
Table 3. Watcrmark comrelation values by JPEG
compression

HdAt Lena Peppers
[+
ﬂg:}ﬂ Peppers | Logo | Baboon |Peppers| Logo {Baboon

5% | 6997 { 0.997 | 0995 | 0997 | 0.993 | 0:996
10% | 0.994 | 0996 | 0.992 | 0.995 [ 0091 ! 0.904
14%] 0989 | 0994 | 0988 | 0.992 | 0.990 | 0.091
19% [ 0982 | 0990 | 0.979 | 0.987 | 0.988 | 0.988
27% | 0.971 | 0985 | 0.966 | 0.979 | 0.983 | 0.978
30% | 0966 | 0982 | 0964 | 0.974 .| 0,980 | 0.974
40% | 0946 | 0972 | 0941 | 0.957 | 0971 | 0950

JPEG
8

©) F2d Helvlz 9y
a3 8. dAREY 359 Aevi= 94
Fig. 6. Tamper proofing and cxtracted watcrmark image
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Fig. 7. Tampet proofing and extracted watermark image
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Table 4. Watermark correlation values by partially
tampered image

gt Lena Peppers

algiul=L

H;; Peppers | Logo | Baboon | Peppers{ Lugo | Baboon
.

H Y
’IVTL'Z':!Q'L‘.

0.986 [0.996| 0.986 | 0.936 |0.953| 0.951
il
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Table. 5. Compatison of cortelation between existing
algorithm[8] and proposcd algorithm

BT
Bluring |  0.885 0.958
Sharpening 0.910 0.949
5% 0.997 0.997
10% 0.993 0.994
14% 0.986 0.989
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27% 0910 0971
30% 0903 0.966
40% 0.875 0.946

7IEe] afd e WASE Bl SR
E HelnlE e gyl wel= AlEE
A Helvias e sd 2 fEvtant
g flElnket 12 obdAE: Al YAkt

vlwsled gdsie AE e AMEE UE £
otyE]Fete AR eg Qlae] rlsEl oiAR
(gray-level) <d4H& 41T HEnlaz Ao w
H &E sleelad S8 AR S A 2
e 2 glA =l =3 HAdRE e S W
AR 4 AHabEA AzEeE BAgeEH A&
4 Fst WA Solbe AR ZIEY g
Ayl F AR BAE A HER - sl

Yridel ddem gake] lEEly Hae] Ao
o @A 122 =] AZHe IAUT AT %
0.8667H 2| AFTE vishile] 4ddl Helvlzg
A2t wdo] slestlad), g LRt Al
ASAE 0405359 dtenks viehlle] &
25 Hevtze] el 3-8 »sirk

Vi. 2 &

HeimiEle] g frese T4 AR B
Fo} HARZOF v 5 ol B =FellA A
g b Heel] vl T oot SRR B
Al w2 Az 4 ol diE|Ze Alakslddch

2 =EedMe 4 4] defEsl w3t F
QSWTel 2lsl =g Aol 458 32 93
7303t gejrl=E DCTHEksl Akgslz, Algleh
QA AA2) B4 WP 5 HEvlagE
of AAse A B Hdexbe St
o1ZAl AR T ETR ik g
AR fEvia 228 53 467 Q59 94
o) wAAZHAL Fa| WAL E E7kdY Aol
A AldE & 2 ol e Alkdsield

Aol 23 Ao Aokt Gue]Ee e
e{upds) <dajo] PSNRe] 40dBelton. el
HEe =ZA| Helxl ehed, o}Ala(gray-level) <
AL Fleldt deiulas Apgsle] =gt 4R
ks % <+ 2l3dch sharpening , blurting, JPEG
4& T FHAHE Hefuia FEeo] FlFElE e
o, 7]&e] QSWTE ol4qh whilnc} Aokl wky
9] ATz} o] $28 o 4 ek = gl W
A" A9 WAy ghHa wzE 9xE Az
o= 44 gust 5 glerk

duid o 7RIt HErideli]s WAl o R
Hrlo] ojd 7w, WAASRNE gk YElul] wigel
A edybzigl odakaE) Sl AfE 4
o] ofglulz o] gicl AlgkE el Selie
olelit dH& J8stwal ol Helvk] dwels

819

www.dbpia.co.kr



FEF A E =F A '03-8 Vol.28 NosC

< Alreiedch.

AN FTElEel HEEORRAE £50E U
a5t 5Al 9 B %4 Aol g Wslor
she Sladd 2 WA B4 el A4 e

Heleh A, #F AF FAA2Al Gddg U=
dom Pl Pagk IPEG ¢ i W
ARFE S dal HEE Akl HiE el
A ol et WA S gl dn
T@el AT €ag Aol

FrnEF A

[1] 1J.Cox, J Kilian, T. Leightor, and T. Shammoon,

“Secure  spread spectum  watermarking  for

multimedia,” IEEE Trans. on Image Processing,
Vol. 6, No. 12, pp.1673-1687, Dec. 1997

2] JJK. O. Ruanaidh, WJ. Dowling, and FM
Boland, “Watermarking  digital images  for
copyright protection,” IEE Proc. vis. image signal
process. Vol. 143, No. 4, pp.250-256, Aug. 1996

[31 Chiow-Ting Hsu and Ja-Ling Wu, "Multiresolution
watermarking  for digital images,” IEEE Trans.
Consumer Electron, Vol. 45, pp. 1097-101, Ang.
1998

[4] Jong Ryul Kim and Young Shik Moon, “A robust
wavelet-based digital watermark using level-adaptive
thresholding,” Proc. ICIP, Kobe, Japan, p.202, Oct.
1999,

[5] Xiang-Gen Xia, C.G. Boneelet, and GR. Arce, "A
multiresolution watenmark for digital images,” IEEE
Internaiional Conference on Image Processing, Vol.
1, pp. 548-551, 1997.

6] ZH. Wei, P. Qin, and Y.Q. Fu, "Perceptual digital
watermark of images using wavelet transform”
IFEE Tramsactions ¢n Consumer  Flectronics, Vol
44, No. 4, pp. 1267-1272, Nov. 1998.

[71 J. M. Shapiro, "Embedded image coding using
zerorees  of wavelet coefficients,” IEEE  Trans.
Sigral Provessing, Vol. 41, No. 12, pp.3445-3463,
Dec. 1993

[8] Ming-Shing Hsiech, DinChang Tseng, and
Yong-Husi Huang, “Hiding digital watermarks
using mulfiresolution wavelet ftransform,” [EEE
Tans. on Industrial Electronics, Vol. 48, No. 5,
Oct. 2001.

320

[9] Stefan Katzenbeisser amd Fabien AP Petitcolas,
"Information Hiding : Techniques for stegano-
graphy and digiml watermarking,” Artech House,
pp. 103-105, 2000.

[10] H Inowe, A Miyazaki, and T. Katsura,
"Wavelet-based watermarking for tarmper proofing
of still images”, IEEE International conference on
Image Processing, Vol. 2, pp. 88-91, 2000

{111 J. Fridrich, "A Hybrid watermark for tamper
detection in digital images,” ISSPA 99, Brisbane,
Australia, pp.22-25, August, 1999,

4 & F(Chang-Hoon Kim) Az 9)
2001 24 ediEkE Aa)
TR 24

2003y 29 AgoEkw AHAb
A M

2003 39~ &4 : AR}

<Al

gt 2 F(Kyung- Jun Park) 314
1999 29 : A4l
AAbgetd 4

2001 29 st A}
AT At

20014 84 ~gAY : P2iTia
Aagalgstzt wpalabg

<FRIHol SlERH, Hlo] 23

1 & s{Hyung-hwa Ko) =5

1979 29 : AEufgte A}

1982:d 29 : gl 34}
Faksh 4t
19891 29 1 SRR Alx)
s} it
19850 39 ~FA] : FFohetaL

<FItAlFol> JAREAL 22144 4bE, Wavelet 53}

www.dbpia.co.kr



	영상의 소유권 보호와 변질검증을 위한 다중 워터마킹 방식
	서론
	디지털 워터마킹
	QSWT 알고리즘
	제안한 알고리즘
	실험 및 고찰
	결론
	참고문헌


