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Abstract: To ensure that the embedded area of the watermark is preserved with a high probability during
cropping, we propose an effective and anti—cropping attacked watermarking method. Firstly, we use a
saliency detection network to select the embedding region; then we use a Transformer network to embed
the transformed watermark into this region; to ensure the robustness of the watermark, a noise layer is
used to attack the embedded image before extracting the watermark; finally, we use a fully convolutional
network to extract watermark from the salient region. The experimental results show that the proposed
method has higher robustness than compared methods under common nine attack methods. Our method can
accurately extract the embedded watermark under saliency detection—based cropping attack.
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Fig.1 Framework of anti—cropping digital image watermarking based on saliency detection (®represents the opera-

tion of dot product, Drepresents the operation of add, @represents the operation of pasting)
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Fig.2 Example of watermarking redundant operation based on permutation and recombination
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Fig.3 Structure of watermark embedding network
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Fig.4 Structure of watermark extraction network
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Table1 PNSR and SSIM of the watermarked image
and the BER and SSIM of the extracted

watermark without attack
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Fig.5 Extracted watermark under cropping attack

based on saliency detection
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Table 2 BER and SSIM of the attacked watermarked images obtained by different attack methods and inference time

of different methods
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Table 3 Comparison of the quality of watermark ex-
tracted by different methods under cropping

attack based on saliency detection

I7 ik MR 0 BER SSIM
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DIWm
i 0.124 7 0.817 6
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ReDMark Rk
7 0.1254 0.696 2
= 0.242 9 0.4196
DAH-Net
g 0.014 3 0.999 1
s 0.002 0 0.992 4
A3
7 0.000 3 0.998 2

x4 BEENKHHBIE

Table 4 Ablation experiments of saliency networks
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Fig.7 Ablation experiments of saliency network
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Table 5 Ablation experiments of watermark

redundant modules
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Fig. 8 Ablation experiments of watermark

redundant modules
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