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LPM-Based Digital Watermarking for Forgery
Protection in Printed Materials

Jong-Wook Bae', Sin-Joo Lee'". Sung-Hwan Jung™"

ABSTRACT

We proposed a digital watermarking method that it is possible to identify the copyright because the
watermark is detected in the first print-scan and to protect a forgery because the watermark is not detected
in the second print-scan. The proposed algorithm uses LPM and DFT transform for the robustness to
the distortion of pixel value and geometrical distortion. This methods could improve watermark detection
performance and image quality by selecting maximum sampling radius in LPM transform. After-analyzing
the characteristics of print-scan process, we inserted the watermark in the experimentally selected
frequency bands that survives robustly to the first print-scan and is not detected in the second print-scan,
using the characteristic of relatively large distortion in high frequency bands of DFT. As the experimental
result, the original proof is possible because average similarity degree 6.13 is more than the critical value
40 in the first print-scan. And the detection of forgery image is also possible because average similarity
degree 2.76 is less than the critical value 4.0 in the second print-scan.
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