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Development of digital watermark embedding method using three-dimensional
histogram for digital images and printed matter

Koichi, Kawano
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In this study, we developed a digital watermark embedding method using
three-dimensional histogram. In order to evaluate the strength of digital watermark, we proposed
Deterioration Evaluation Index (DEI) multiplied by Peak signal-to-noise ratio gPSNR) and Structural
similarity (SSIM). We applied the digital watermark embedding method to printed matter. We detected
the digital watermark from an image reconstructed after scanning the printed matter by creating a
three-dimensional histogram using three frequency components on the high frequency side among the
four frequency components obtained by wavelet transform of the grayscale image.
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