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A Study of Digital Watermark for Printed Image

TsukAsA ONOt and YUKI EGaAwAtt

A digital watermark is used as a copyright protection of digital contents. However, illegal
copy tools are changing and developing recently. These becomes such a social problem as
taking a picture of the book without permission by using the cellular phone with the cam-
era in the bookstore. In this study, a digital watermarking scheme which is robust against
such pictures is proposed. Moreover, the watermark is examined for the robustness when the
scheme is applied to the image of printed media.
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Fig.1 Embedding process.
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Fig.2 Proposed embedding scheme.
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Fig.3 Detecting scheme.
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Fig.4 Logo pattern.
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Fig.5 Logo pattern after IDCT.
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Table 1 Experimental result of DCT.
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Fig.6 Embedded image.
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02 0000000000000 PSNR
Table 2 PSNR when embedded logo character.
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Fig.9 Rotated picture and logo.
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Fig.11 Partial scanned picture.
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Table 3 Detection result of partial scanned picture.
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Fig. 14 Shot effect in picture rotation.
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Fig. 15 Roteted picture shot by cellular phone with

camera.
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Table 4 Detection result of rotated picture.
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Table 5 Detection result of partial picture.
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Fig. 16 Distance from camera.
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Table 6 Detection result of varied distance.
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Fig. 17 Effect of distance.
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Fig. 18 Picture size affected by distance.
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Fig.19 Shot effect in paper angle.
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Fig. 20 Picture affected by shot angle.
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