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We studied a scheme of suppressing attacks by adding small displacements to
the image using Seam Carving to cause image quality degradation after a mean value attack. In
addition, embedding the same watermark information at the same location in the image improves the
probability of embedding information remaining even after a mean value attack. Therefore, we
introduced the Seam line with quad tree division of blocks to embed watermark information in
rectangular-shaped blocks.

For the application of fast and simple image retrieval algorithms, we also studied a fast two-stage
retrieval method for watermarked images by introducing compressed features obtained from a
convolutional auto coder, one of machine learning models, into the two-stage search method in order
to improve the search accuracy and speed.
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