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Abstract

This paper proposes a robust image zero-watermarking scheme based on a multi-channel water-
marking model and Support Vector Machine (SVM). In the scheme, the DWT domain of the original
image is divided into many non-overlapping watermarking channels, and SVM training sets of all
watermarking channels are built based on robust watermark and DWT coefficients decided by a
logistic chaos key. By SVM training, we obtain decision functions of all watermarking channels.
During the watermark detecting stage, watermarks of all watermarking channels are extracted by
the decision functions, and the final robust watermark is worked out by an estimation function.
With the proposed algorithm, the watermarked images are perfect without any distortion since
we don’t embed any information into the original image, and they can resist various intensive wa-
termarking attacks.
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Figure 1. Building classification decision function
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Figure 2. Watermark detection
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Figure 3. Original testing image: (a) Lena; (b) Mandrill; (c) Camera
3. WERIEMKE%: (a) Lena; (b) Mandrill; (c) Camera
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Table 1. Watermark detection results under various watermarking attack

= 1. FRPUKENKE T EHKENRAM LS R

FKERT 2R 7 TR E & B iR A R HA T R
PSNR 41.312 36.714 31.653
Lena
BER 0% 0% 2.11%
PSNR 40.375 35.318 32.986
Il Mandrill
BER 0% 0% 3.13%
PSNR 40.407 36512 32.313
Camera
BER 0% 0% 1.22%
PSNR 40.136 35.472 31.433
Lena
BER 0% 0% 1.51%
. PSNR 40.435 36.375 32.943
JR TR Mandrill
BER 0% 0% 2.38%
PSNR 41.404 35.775 32.211
Camera
BER 0% 0% 1.33%
PSNR 40.954 36.145 31.354
Lena
BER 0% 0% 2.32%
» PSNR 41.278 35.175 32.290
B Mandrill
BER 0% 0% 2.62%
PSNR 40.552 36.102 31.536
Camera
BER 0% 0% 1.61%
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