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Fig. 2 Numerical distribution of each block’'s DC coefficient
from original and after print-and-scan and

post-processing peppers
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Fig. 3 Sign distributions of difference between each
block’s DC coefficient and average of all blocks’ DC
coefficients from original and after print-and-scan

and post-processing peppers
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Table 1 Experimental parameters and results of
JPEG compression

Quality factor PSNR/dB Similarity
10 9.748 6 0.928 2
20 9.758 8 0.929 0
30 9.732 9 0.9319
40 9.694 4 0.929 4
50 9.653 7 0.929 9
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Table 2 Experimental parameters and results of scaling

Proportion PSNR/dB Similarity
First lessen to 80% , then
. 10.931 8 0.928 7
magnify to 125%
First lessen to 50% , then
10. 862 8 0.920 9

magnify to 200 %
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Table 3 Experimental parameters and results of

JPEG compression

Quality factor PSNR/dB Similarity
10 13.076 5 0.902 1
20 13.144 7 0.903 3
30 13.204 9 0.904 8
40 13.109 7 0.903 6
50 13.102 4 0.903 3
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Table 4 Experimental parameters and results of scaling

Proportion PSNR/dB  Similarity
First lessen to 80% , then
. 18.757 4 0.893 3
magnify to 125 %
First lessen to 50% , then
19.154 4 0.891 6

magnify to 200 %
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A Robust Zero-watermarking Algorithm Against Dual Print-and-scan Process
Based on Discrete Cosine Transformation

YE Tian-yu
(College of Information & Electronic Engineering s Zhejiang Gongshang University s Hangzhou 310018, China)

Abstract; Because the existing robust watermarking algorithms cannot involve the research of robustness
against dual print-and-scan process, a robust zero-watermarking algorithm against dual print-and-scan
process was proposed. The algorithm was based on the stability of the numerical relationship between each
block” s direct coefficient and the average of direct coefficients form all blocks in discrete cosine
transformation domain. The image was divided into non-overlapping blocks, and each block was
transformed with discrete cosine transformation. Zero-watermark sequence was produced by judging the
numerical relationship between each block's direct coefficient and the average of direct coefficients form all
blocks. Some tests were carried out including its robustness against single print-and-scan process,
conventional signal processing after single print-and-scan process, dual print-and-scan process, and
conventional signal processing after dual print-and-scan process. The results show that the proposed
algorithm has excellent robustness towards those above attacks.

Key words: Discrete Cosine Transformation (DCT); Dual print-and-scan process; Robustness; Zero-

watermarking





