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Abstract

watermarking embedding often introduces some error just like “block effects” in the image compression. In order to

In the digital watermarking system based on the discrete wavelet transform, because of its localization,

increase the invisibility of the watermarking with the embedding strength being kept, in this paper an algorithm is presented
that the image is scrambled firstly before embedding the watermark into the wavelet domain, so that “block effect”
generated by the watermark can be distributed to different parts of the image and then the invisibility of the watermark is
improved to a great extent. Experiments show that this idea is feasible. Moreover, it is shown from some standard images
that the distribution of the wavelet coefficients of the corresponding scrambled images is approximately Gaussian, which

makes the linear correlation detector in this watermarking system be optimal.
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Fig.1 Scrambling the standard image ‘ Woman’
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Fig.2 Distribution of high-frequency coefficients of the standard image ‘Lena’
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Fig.3 Distribution of high-frequency coefficients of two standard images
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Fig.4 Embedding watermark into image ‘Lena’ that is scrambled or not
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Fig.5 Responses of linear-correlation detector
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