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Color Image Watermark Algorithm Robust to the Print-and-Scan Process

XIE Yong, TAN Hai-hu, WANG Kai-li, LIU Lin
(Hunan University of Technology, Zhuzhou 412007, China)

ABSTRACT: To design a robust blind watermarking scheme that is suitable for print-and-scan color image, a
dual-transform domain watermarking algorithm was put forward based on discrete wavelet transform (DWT) and quater-
nion discrete Fourier transform (QDFT). Digital hologram watermarking information was scattered and imbedded into the
low-frequency part of three color components of the color host image without visible distortion. Meanwhile the algorithm
was blindly extracted. Experiment results showed that the proposed algorithm met the invisibility requirements and was
resistant to printing-and-scanning attack. The dual-transform domain watermarking algorithm based on discrete wavelet
transform and quaternion discrete Fourier transform retains the advantages of two transform domains in processing of
color image, and has better performance in the field of print-and-scanning color image.
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Fig.1 Watermark embedding algorithm
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Fig.2 Watermark extraction algorithm
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Fig.3 Color host image and watermark information
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Tab.1 The PSNR values of watermarked images

SCHK[6]-R SCHR[6]-G SCHR[6]-B  Proposed

Iris 35.4248 35.3958 355034  35.4640
Lena 35.5272 35.4078  35.3788 35.4611
Peppers 35.4422 353310 353636  35.5156
Tulip 353440  35.4957  35.4989  35.7484
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Fig.4 Host images after watermarked
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Tab.2 The watermark information extracted from print-and-scan watermarked images

SCHR[6)-R

SCHR[6]-G

Hk[6]-B Proposed

Iris

0.7849 0.6930 0.6610 0.7622
Lena

0.7159 0.7164 0.7044 0.7480

Peppers

0.7337 0.6808 0.7001 0.7796
Tulip

0.7073 0.6455 0.6762 0.7475
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