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An Image Watermarking Algorithm Based on Error
Propagation and Pixel Capacity Evaluation

LI Hong-ri"*, FANG Kui*
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Abstract: In order to solve the defects of the current image watermarking algorithm, such as large distor-
tion of restoration watermark information and small watermark capacity induced by not accurately predic-
ting the error value between neighboring pixels, as well as not adaptively determining its embedding capac-
ity according to the local texture characteristics of pixels, a lossless image watermarking algorithm based
on error propagation and pixel capacity evaluation is proposed in this paper. Firstly, a dynamic confusion
method is designed to encrypt the watermark information. Next, three adjacent pixels are considered and
an edge pixel prediction mechanism is defined to accurately predict each pixel value of the carrier image and
to obtain the corresponding error value. Then, a pixel capacity evaluation method is designed according to
the variance of any three adjacent pixels in the carrier image to evaluate the watermark embedding capacity
of each pixel. The error extension technique is introduced to design the watermark information embedding
mechanism for implanting the watermark data with different capacity into different pixels of the carrier im-
age based on the evaluation results of the pixel capacity. Finally, a watermark extraction method is estab-
lished to recover the watermark information. The results of an experiment show that the proposed algo-
rithm has higher quality of watermarking and watermarking capacity compared with the current image wa-
termarking technology.

Key words: image watermarking; error propagation; pixel prediction; pixel capacity evaluation; water-

mark embedding; dynamic encryption; watermark extraction
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