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Abstract

To enhance the practical application effect of video watermarks in copyright protection, this paper pro-
poses a video watermark embedding algorithm based on multi-domain transforms. The algorithm
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integrates Discrete Wavelet Transform (DWT) and Discrete Cosine Transform (DCT) and leverages its
advantages in time-frequency domain analysis and energy concentration characteristics to realize ro-
bust embedding of watermark information in the frequency domain. The watermark is pre-encrypted
using Arnold scrambling to improve security, and the HL subbands are selected in the frame image for
DWT decomposition, and then DCT is performed to embed the watermark into the mid-frequency co-
efficient region. Experiments are conducted to evaluate the robustness of the algorithm under the sce-
narios of Gaussian noise, salt-and-pepper noise, cropping attack, and filtering attack, respectively. The
results show that the proposed method has strong anti-attack ability while ensuring the invisibility of
the watermark, and is suitable for copyright protection scenarios of digital videos.
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Figure 1. Overall technology roadmap
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end
end
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end
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Figure 2. Comparison of the original video frame of billkin video and the video frame with embedded watermark
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Figure 3. Comparison of the original video frame of king video and the video frame with embedded watermark
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Figure 4. Carrier image of the billkin video after being attacked and its decrypted watermark
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Figure 5. Carrler 1mage of the king video after being attacked and its decrypted watermark
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Figure 6. Watermarks of the two videos after Gaussian filtering and decryption of the carrier image
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Figure 7. Watermark of the two videos after mean filtering and decryption of the carrier image
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Figure 8. billkin video frame after cutting the upper left corner and the extracted watermark
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Figure 9. king video frame after cutting the upper left corner and the extracted watermark
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Figure 10. billkin video frame after cutting the center part and the extracted watermark
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Figure 11. king video frame after cutting the center part and the extracted watermark
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Figure 12. billkin video frame after cutting the edge part and the extracted watermark
B 12. billkin FLSRLE T B YIBEER 7 R RILSAMIFNLE AR L 97K ED

BYY)] king MUATM 151263647, PSNR = 9.8623, NC = 0.9633, wWil& 13 k.

BIGC
= E __

1 3 { 3 ;{..- |
. T2 .-:E L .".
Figure 13. king video frame after cutting the edge part and the extracted watermark
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Figure 14. Watermarks extracted from two videos after the scaling attack
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Figure 15. Randomly swap video frames operation
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Figure 16. Watermarks extracted from two videos after changing the frame rate
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Figure 17. Video frames after the video is passed through the motion blur filter and the extracted watermark
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Figure 18. Watermarks extracted from two videos after compression
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