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Color Images Watermarking Based on Wavelet Transform
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ABSTRACT

This study proposes a new digital watermarking technique based on wavelet transformation on color image. First, the YG,C, coordinates
obtain from RGB color space. then, the correlation of watermark is decreased by Amold transformation. Next, watermark which has been
enlarged by Linear Bit-expansion is inserted at a given intensity in Color images’ low frequency sub-bands. When detecting the presence of
watermark, F-norm function is applied. As a result of the various experiments on color images, the proposed watermarking technique has

outstanding quality in regards to fidelity and robustness.
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299%
A 49
Lena Tiger | Peppers
No attack PSNR | 4168 | 4171 41.84

1% | SIM(%) | 09878 [ 0.9864 | 0.9885
Gaussian | 2% | SIM(%) | 09341 | 0.9332 | 09450
Noise 3% | SIM(%) | 09023 | 09015 | 0.9133
4% | SIM(%) | 08674 | 0.8659 | 0.8762
Blurring | 3*3 | SIM(%) | 0.9096 | 0.9124 | 09311
Median
Filter
JPEG Q=10 | SIM(%) | 0.8732 | 0.8518 | 0.8963

3*3 | SIM(%) | 0.9054 | 09067 | 0.9136

2 =Fo A Aot 3} 71 9] Wang(8), Noh[9] &
o] wrdg v]wal) ¢35k Lena G2l ti ¥ JPEG &
Rz WE YHA 7F FAEE 29 8o Yt
Atk A Wl AYE NN £ SAEE A
ok ohfe} nE M E FAETF A9 WSt 9l
o] YA sto) A W o] JPEG &34l thall 3¢
B 8% 5 gt

10— ————t——— —
I e e g e AU SR
o) st
PRI S ]
n J
. 2]
40
k113 oot~ Noh J
--r%=- Wang
2 —&— Proposed T
10
W ® o @ w1 @ ®

JPEG Compression Quality

12 8. JPEG 3Zof st FAIE vl
Fig. 8 Robustness from JPEG

V.2 8

2 =AM Aol 8 ML Ve A2

293 AE R 7S AL AT DA G
ol ATAE YGC d9o g asgch a2 HEn}

2o Amoldd B¢ &  ARHEHFS A g3l 9]
CEEERREERSELET EIEE S 40
& AYGAE F0% Ao WEshel AT ALY
BER AHaR UG, deia £ A
LEJ g AHgte] YEnta FAES

49dn Aueige 9ge §
@mm»mm%%ﬂaaaﬂ$%awm
uo PHEE AT ERFF §F
o HAIES BT ABAA AT 5 AATH
%%zﬂ%AQHVLHﬂ$a%W%-%
Aoz At

o
e

r}m LU
L

}

re

r

o
T

¥ % op ox o oX

&

1833



FZHYH RT3 =E A A11H #1035

uzl_n

o=
128

1] J. S. Pan, H. C. Huang and L. C. Jain, Intelligent
Watermarking ~ Techniques, World
Publishing Co. Pte. Ltd., 2004.

[2] 1. J. Cox, M. L. Miller, J. A. Bloom, Digital
Watermarking, Morgan Kaufmann Publishing Co. Pte.
Ltd., 2005.

[3] K. H. Lee, Y. H. Kim and T. H. Yi, “A Robust pattem
Digital Watermarking Method using Wavelet
Transform,” Journal of Korea Multimedia Society,
Vol. 7, No. 1, pp. 98-105, 2004.

[4] Jianyong Huang and Changsheng Yang, "Image
Digital Watermarking ~ Algorithm  Using
Multiresolution Wavelet Transform," Proc. IEEE
International Conference on Systems, Man and
Cybernetics, Hague, The Netherlands, pp.
2977-2982, 2004.

[5] Chun Hsien Chou, Tung Lin Wu, ” Embedding Color
Watermarks in Color Images,” 2001 IEEE Fourth
Workshop on Multimedia Signal Processing, pp.
327 332, 2001.

[6] VE3, AR, “Aetd e szt A
4 ’%"J-—l 733t Eju) ARgRE A,
Vol.41, No. 5, Sept., 2004.

[7] M. Amold, "Audio Watermarking: Features,
Applications and Algorithms," Proc. International
Conference on Multimedia and Expo, New York,
USA, Vol. 2, pp. 1013-1016, 2000.

[8] Houng-Jyh Wang and C-C. Jay Kuo, "Wavelet
based Digital image watermarking." In Optics
Express Focus Issue: Digital Watermarking. Vol.
3, December, 1998.

[9] Jin Soo Noh, Kwang Gyu Shin, and Kang Hyeon
Rhee, "Watermarking of Gray logo and Color
Image based on Human Visual System,”
Flectronics Engineers of Korea Journal, Vol. 42,
No. 3, 2005.

Scientific

1834

K&t
ut of 2 (YongRi Piao)

2003'd 8¥ JILIN University 413
g3}, FEAL

20053 8Y FAdE FRFAUET

. &3}, FatA AL

2006'd 99~ A : AU FRFAFT T, WA}
#HA.

% BA 2ok g 2, A€, Cellular automata.

%

4 A € (SeokTae Kim)

19839 89 Feuistm AAFL,
Fahl.

" 19883 8¥ Kyoto Institute of Technology,

] AAF e, FHAAL

19913 8¢ : Osakat}] 3t ol EA]—-—zz},} ZahukA},

1999'A Univ. of washington, ¥ 15,

20063 Simon Fraser Univ., 85 W5,

1913~8 A RAUSE A FAF S A7, B

¥ ZAl 2ol g Abx] 2], 3§ 912, Cellular automata.

oy,
L
4 :




