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Digital Security Technology of Watermark Based on Laplacian Pyramid

BAO Guan—xiao, SUN Liu—jie, YU Hai—jiao
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The aim of this study was to decompose the hologram image into different frequency by Laplacian pyramid
decomposition and embed the watermark into medium-high frequency coefficients of the residual image, so as to improve
the invisibility of digital watermark. The second layer Laplacian residual image was obtained after multilayer Laplacian
decomposition of Y components gray level image in the host image. Then the watermark was embedded into the second
layer Laplacian residual image through the cosine transform. In the end, all the Laplacian residual images were rebuilt to a
watermarked image. The experimental results indicated that the PSNR of the watermarked image can reach 40.3 dB with less
noises in image details, at the same time, the watermarked image had good robustness against many attacks. The algorithm
has better performance in improving the invisibility than before.
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Fig.1 Laplacian decomposition diagram
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Fig.2 The flow chart of embedding and extraction of the watermark
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Fig.3 Comparison of watermarked images
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Fig.4 Comparison of exiracted watermarks after the attack
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