606 WEFL3=EA A197 A5s, 20149 9€ (JBE Vol. 19, No. 5, September 2014)

EZ=5 (Special Paper)

W3 eks =R A A9 A5E, 20143 99 (JBE Vol. 19, No. 5, September 2014)
http://dx.doi.org/10.5909/JBE.2014.19.5.606

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

Fresnel 34 RES o|&3 S22 AEu}7

o & 3

Ry

A o P 7= %a)*

’ s 'H O

Hologram Watermarking Using Fresnel Diffraction Model
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Abstract

This paper is to propose an algorithm for digital hologram watermarking by using a characteristic of the Fresnel diffraction
model in 2D image. When 2D image is applied Fresnel transform, the result concentrates center region. When applied to a
hologram, on the other hand, the result focused diffraction pattern of 2D form. Using this characteristic, to generate diffraction
model by applying 2-th Fresnel transform to the hologram. Corner of diffraction model is mark space. This mark space is
embedded watermark and extracted watermark. Experimental results showed that all the extracted watermarks after several kinds of
attacks (Gaussian blurring, Sharpening, JPEG compression) showed visibilities good enough to be recognized to insist the
ownership of the hologram.
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Table 4. Compare original and embedded watermark in hologram and reconstruction

Watermark Size 32 x 32 64 x 64 128 x 128 256 x 256
Real 31.31dB 30.94dB 31.44dB 30.71dB
Imaginary 31.34dB 32.41dB 31.72dB 33.04dB
Reconstruction 49.43dB 42.49dB 36.19dB 30.64dB
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Fig. 8. Result of reconstruction after embedding watermarking, watermarking distance :(a)62, (b)65, (c)67, (d)70 (e)72, (f)74
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Fig. 9 Result of watermark extracting, watermarking distance :(a)62, (b)65, (c)67, (d)70 (e)72, (f)74
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Fig. 10. Results from reconstructed hologram after various attack; (a) no attack, (b) Gaussian blurring, (c) Laplacian sharpening, (d) JPEG compression
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Fig. 11. Results from extracting watermarks after various attack; (a) no attack, (b) Gaussian blurring, (c) Laplacian sharpening, (d) JPEG

compression.
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