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On Image Watermarking Algorithm Based on Frequency Domain

Transformation and Geometric Distortion Correction

RUAN Lan-juan', WANG Yong’

1. Department of Traffic Information Engineering, Guangxi Vocational and Technical College of Communications . Nanning 530023, China ;

2. School of Computer Science and Information Security , Guilin University of Electronic Technology » Guilin Guangxi 541004 , China

Abstract: In order to enhance the ability of image watermarking to resist unknown attack, an color image
watermarking algorithm based on multi-frequency domain transformation has been proposed in this paper.
Firstly, affine mapping was introduced to encrypt the binary watermark information for destroying the pix-
el spatial relationship. Then the maximum center area of the carrier image was determined so that the real
coefficient matrix and three imaginary coefficient matrices matrix were obtained based on quaternion dis-
crete Fourier transform. The data integration factor was calculated based on the brightness, texture and
edge mask of the image. Then a synchronous watermark embedding method was designed according to the
integration factor for embeding the encrypted data into the low frequency coefficients in the amplitude in-
formation matrix for forming the watermark image. The training dates were constructed by appling differ-
ent contents transformations. The two level decomposition of quaternion wavelet transform was done on
them, and the BKF distribution function was used to fit the empirical histogram of the 6 DWT coefficients
for considering the shape and the scale parameters as the robust feature eigenvector of the watermark im-
age. With the help of these robust feature, the support vector machine was trained to get the transform pa-
rameter values for correcting attacted watermark images. Finally, the maximum center area of the water-
mark image was calculated, and the watermark extraction method was designed based on quaternion dis-
crete Fourier transform to accurately restore the binary watermark. The test data show that this algorithm
has higher uncertainty and robustness in the face of geometric transformation attacks which the differential
image of the output watermark image was more ideal, as well as the distortion of the restored watermark
was minimal compared with the current image watermarking technology.

Key words: image watermarking; geometric distortion correction; watermark embedding intensity; discrete

Fourier transform; wavelet transform; BKF distribution
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