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Abstract: In order to solve the problem as impossible to both the geometric attack ability and visual con-
cealment of the system in current image watermarking scheme, a robust image watermarking algorithm
based on discrete cosine transform and optimal embedding strength prediction has beenproposed. Firstly,
the host image was divided into several 8 X 8 non-overlapping sub-blocks, and the embedded watermark
was divided into sub-watermark with the same number of host image. The discrete cosine transform was
applied to deal with each sub block for outputting the corresponding low frequency and high frequency sub-
bands. A coefficient was selected from the low frequency sub-band as the reference coefficient, and four
different coefficients close to the reference coefficient were selected with the help of the JPEG quantization
table. From these four different coefficients, the closest coefficients to the reference coefficients were de-
termined which stored as the key, and the maximum amplitude coefficient were found out. The artificial
bee colony algorithm was introduced to train the training samples for output a set of data by using the ro-
bustness of different attack types to construct its fitness function for predicting the optimal embedding
strength value. The watermark embedding method was designed to hide the watermark content into the maximum
amplitude coefficient and reference coefficient for outputting the watermark image. Finally, according to its storage
location, a watermark extraction method was established to recover the watermark information. Test data show
that, compared with existing watermarking schemes, this watermarking scheme has better watermarking effect,
which has better visual concealment and robustness under various geometric attacks.

Key words: image watermarking; discrete cosine transform; artificial bee colony; embedding strength

prediction; reference coefficient; fitness function
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