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Robust image watermarking algorithm based on visual saliency and
quantization exponential modulation

Zhong Ruize' Xie Haibo’
(1.Guangzhou Academy of Fine Arts, Guangzhou 510260, China;2.South China Normal University, Guangzhou 510631, China)

Abstract: In order to take into account the transparency and anti-geometric transformation ability of the watermarking system, a robust
image watermarking algorithm based on visual saliency and quantization index modulation is proposed in this paper. Firstly, the Ripplet
transform is used to process the host image for getting the feature map. Then, the Gaussian probability density model is used to calculate
the visual saliency mapping corresponding to the feature map, and divide it into a series of non-overlapping sub-blocks for calculating the
saliency mean of each sub-block. The non-down sampling Contourlet transform is introduced to decompose the host image for outputing
the corresponding low-pass subbands and band-pass directional subbands. Subsequently, the low pass subband is divided into smaller
non-overlapping subbands and the energy of each subband is calculated. The saliency mean and energy are jointed to calculate the
quantization step corresponding to the embedded sub-block, which treat it as a key. The singular value decomposition is used to process
each sub-block of low pass subband for obtaining the corresponding diagonal matrix, and the maximum singular value is found out. A
watermarking embedding method is designed based on the mean of the maximum singular value corresponding to all sub-blocks, and
according to the quantization step corresponding to each sub-block, the watermarking data is hidden into the carrier to get the
watermarking image. Finally, according to the received key, the watermarking extraction mechanism is defined to detect the watermarking
data in the watermarking image. The experimental data show that this algorithm has higher transparency than the current block-based
watermarking technology, and under the conventional geometric content operation, it shows stronger robustness, and the restoration of
watermarking distortion is the smallest.
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Fig.11 Histogram of host image and three kinds of watermark image
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Fig.12  Gray probability distribution curves of three watermark images
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Table 1 Attack type and its parameter value
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Table 2 Robustness test of different schemes
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Table 3 Watermark extraction quality test under

different geometric content changes

AR LA A Kzl 7K Ep PSNR/dB NC
G
e . 43.87 0.979
) it %5
5T CP 44.53 0. 987
anl N . N
it %-
|
FUER s E}j 46. 02 0. 990
Pt %
i [3]
JPEG JE45 . 39.23 0.916

—
&
3

(a) BFRE

(a) Electronic invoice

(b) FFRARIZKETA R

(b)Watermark content to be embedded

@

(c) KEPLER

(c) Watermark result

13 ARSCRR AR T A S P A I HIRCR 1
Fig.13  The application effect test of the

algorithm in electronic invoice
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