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Progressive Watermarking Algorithm of Scalable Image Based on DWT-SVD
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ABSTRACT: The work aims to put forward the progressive watermarking algorithm of scalable image based on
DWT-SVD, which can be used to protect the copyright of the scalable image and has great signification for security
technology of the scalable image. A three-level wavelet of carrier images was decomposed to ensure the energy concen-
tration, thus reducing the impact of attacks on watermark information. The HxH non-repetitive blocking of sub-bands
decomposed by each wavelet was conducted. The singular value of each sub block was decomposed. Then the first singu-
lar value was calculated to help select the proper embedding strength. Through comprehensive consideration, the embed-
ding strength of the algorithm was 5. Finally, according to the descending order of importance, the eight bit-plane de-
composition of the gray scale watermark image was done to embed it into the three-level wavelet decomposition of carrier
image and into the resolution ratio sub-band after quantization. Compression ratio decreased from 90 to 20. With the de-
crease of compression ratio, the bit plane extracted from gray watermark image was increased, thus image quality was
improved and NC value was increased gradually. When the compression ratio was below 70, it would have no influence
on the lowest frequency sub-band coefficient. When the compression ratio was increased to above 80, it would have cer-
tain effect on the lowest frequency sub-band information, but the watermark image could still be extracted. After different
attacks and regular signal processing attacks, watermark information could be extracted from resolution ratios at different
levels, while the watermark quality would become better with the resolution ratio increased. The progressive extraction
and robustness simulation experiment indicate that this arithmetic can well resist the compression attack and shear attack
and it also has better robustness of regular signal processing.
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Fig.1 Image based on wavelet decomposition
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Fig.2 The watermark embedded structure model of scalable
system for resolution
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Tab.1 Scalable image watermarking
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Tab.3 Experimental results after different attacks

1% FEo2R 939
WA WHSH JKE[ JKER
NC {H NC {& NC 1H NC {&
[ESFEA JE3REA
5,
I 0 0.562 [:'E 5 0.894 0.976 1.000
e T g It 2x2 0.537 Fg l 0.892 0.976 0.999
L T
i i g 7= 0.004 0.516 E'E & 0.826 0.894 0.911
=
EIE:A 256x256 0.524 @l 0.786 0.847 0.865
e 30° 0.401 . 0.663 0.728 0.741




$38% H£3W

S SE: FET DWT-SVD [ n] {45 G i o PR oK ERAE 7L - 133 -

4

&R

R AT DWT-SVD A9 0] {1 45 EIAZ i 1 1

JKENSE ML, 1% JPEG2000 AT fH45 R, R =900
W I dR G, IFHEAT AT B Al 5 50T 1 43 K
FEKEREG, H5/K BN 2 B4 F T ik A JPEG2000 fi%
AL o I i 11 B EE 43, LA S T3 Sk A T A
w, e RS K ENELARL, 5 JPEG2000 43 3F
RO ARGEPE TS, SR A PR A PR . A
L = I 1 M) T O 1B R 74 o 0 LRI = 08
B, BSCI A T4 Sk T AT o SR BB SR X
o o b A LA UK

EEPEE

(1]

COX IJ, MILLER M L, BLOOM 7T A, et al. Digital
Watermarking and Steganography[M]. Morgan Kauf-
mann: San Francisco, 2007.

BET R, R, BRKIK, 4. BT DWT-SVD il QR
5 BB LAl B B K ER R R [J]. 126 T2, 2016,
37(11): 158—163.

XUE Qing-chen, WU Dan, CHEN Da-qing, et al.
Geometrical Attack Resistant Digital Watermarking
Technology Based on DWT-SVD and QR Code[J].
Packaging Engineering, 2016, 37(11): 158—163.
TG, VXA, ZHW, % T QR HM
DWT-SVD % F /K EN 38 ¥ [J]. fu 2% T/, 2015,
36(23): 125—129.

YU Hai-jiao, SUN Liu-jie, LI Yu-bin, et al. Digital
Watermark Algorithm with DWT-SVD Based on QR
Code[J]. 2015, 36(23):
125—129.

SUBRAMANYAM A V, KANKANHALLI E S. Robust
Watermarking of Compressed and Encrypted JPEG
2000 Images[J]. IEEE Transactions on Multimedia,
2012, 14(3): 703—716.

CHEN T S, CHEN J. A Simple and Efficient Water-
mark Technique Based on JPEG2000 Codec[J]. Mul-
timedia Systems, 2014, 10: 16—26.

SEO J H, PARK H B. Data Protection of Multimedia
Contents Using  Scalable Digital Watermark-
ing[C]//Proc of the Fourth Annual ACIS International
Conference on Information Science, Sydney Australia,
2005: 376—380.

PIPER, SAFAVI N R, MERTINS A. Resolution and

Packaging Engineering,

[10]

[11]

[12]

[13]

[14]

[15]

Quality Scalable Spread Spectrum Image Watermark-
ing[C]// Proc of the7th Workshop on Multimedia and
Security, MMSEC ’05 New York, NY, USA, ACM,
2005: 79—90.

CHEN T P C, CHEN T. Progressive Image Water-
marking[C]//Proc. IEEE Intl Conf. on Multimedia and
Expo, 2000.

BHOWMIK D, ABHAYARATNE C. The Effect of
Quality Scalable Image Compression on Robust Wa-
termarking[C]//International Conference on Digital
Signal Processing, IEEE Press, 2009: 1—38.

5. B7KENTE JPEG2000 H A B FHBFSE[D]. Al
b R, 2015.

JANG Yong. Digital watermark apply in JPEG2000
[D]. Chengdu: University of Electronic Science and
Technology of China, 2015.

W%, S, AR, BT E DCT E e
Arnold EFLIY A& W FROK ENSEEE [T]. THEALI H,
2008, 28(1): 171—173.

FENG Mao-yan, FENG Bo, SHEN Chun-lin. Adaptive
Image Watermarking Algorithm Based on Block DCT
Transform and Arnold Shuffling[J]. Computer Appli-
cation, 2008, 28(1): 171—173.

JAN Z, JAFFAR A, JABEEN F, et al. Watermarking
Scheme Based on Wavelet Transform, Genetic Pro-
gramming and Watson Perceptual Distortion Control
Model for JPEG2000[C]/Emerging Technologies
(ICET), International Conference, 2010, 8: 128—133.
EEW. BSHEGFURE N LRI A LA,
2015, 41(6): 1062—1079.

WANG Zhi-ming. Review of No-reference Image
Quality Assessment[J]. Acta Automatica Sinica, 2015,
41(6): 1062—1079.

ZEYk L. JPEG2000 P15 4 it 1) 1 S SR BAR WF ST
[D]. i biEEACiE K4, 2008.

LI Ji-liang. Studies on Some Key Techniques of JPEG
2000 Image Coding[D]. ShangHai: Shanghai Jiaotong
University, 2008.

Pl S, R DR, O b PR K D U — A A S AG T Y
AT BT S R (D). T S EDE 2E i, 2006,
11(3): 401—409.

ZHONG Shang-ping, GAO Qing-shi. The Feasibility
Ana lysis of Normalized-correlation-based Vector
Maps Watermarking Detection Algorithm and the Im-
proved Watermarking Algorithm[J]. Journal of Image
and G raphics, 2006, 11(3): 401—409.



