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Robust video watermarking method based on T-SVD

HUANG Jiangtiao'?, SUN Xinye', MA Yeling'’, DU Meng’
( 1.College of Science & Technology of Ningbo University, Ningbo 315300, China;
2.Faculty of Information Science and Engineering, Ningbo University, Ningbo 315211, China )

Abstract: With a view to better achieve the copyright protection of the video contents, a robust video
watermarking method based on Tensor-Singular Value Decomposition (T-SVD) is proposed. In order to
preserve strong correlations of the spatiotemporal domain of the video, the video is considered as the high-order
tensor, which is transformed using T-SVD to preserve the correlation between the video frames. Firstly, the
relationship between the number of video frames, the size of the block, and the embedding capacity is used to
determine the number of selected video frames, and to extract the selected video frames. Discrete wavelet
transform (DWT) is applied to the luminance components of the selected video frames, and LL sub-bands are
extracted. Secondly, LL sub-bands of every three frames are used to construct a third-order tensor. Next, the
third-order tensor is divided into non-overlapping blocks, and T-SVD is applied in each block to obtain two
orthogonal tensors and one diagonal tensor. Finally, since the singular value of the diagonal tensor includes
strong correlations, it can be exploited to embed watermark for robustness. Experiment results shows that the
proposed method can resist a variety of image and video attacks.

Key words: robust watermarking; T-SVD; diagonal tensor; DWT
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