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Abstract

A digital watermark algorithm is proposed based on generalized Gray code, discrete cosine trans-
form (DCT), and singular value decomposition (SVD), which effectively improves the robustness of
the watermark. The algorithm first performs generalized Gray code transformation on the watermark
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information, and then embeds the watermark into the singular values of the medium frequency in
the carrier image through block wise discrete cosine transform and singular value decomposition.
The experimental results show that compared with existing algorithms, this algorithm performs bet-
ter in normalizing correlation coefficients and has stronger robustness under various attacks such
as JPEG compression, noise interference, cropping, and rotation.
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Figure 1. Variation of PSNR and NC with parameter o
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Figure 2. Cover image and watermark image
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Figure 3. Comparison of gray code watermark embed-
ding performance
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Figure 4. Comparison of watermark extraction using
gray code vs non-gray code after compression
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Figure 5. Comparison of watermark extraction using
gray code vs non-gray code after cropping
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Figure 6. Comparison of watermark extraction using
gray code vs non-gray code after rotation
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Figure 7. Comparison of watermark extraction using gray
code vs non-gray code under gaussian noise
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Figure 8. Comparison of watermark extraction using gray
code vs non-gray code under salt-and-pepper noise
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Figure 9. Comparison of unauthorized vs authorized watermark extrac-
tion performance
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Table 1. Comparison of NC values between the proposed algorithm and traditional algorithms under attacks
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