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Analysis of CGH and Watermarking Method using Global 2DDCT
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ABSTRACT

In this paper, we propose a digital watermarking algorithm for digital hologram generated by computer generated hologram(CGH) method.
Digital hologram generated by a computer calculation(CGH) is one of the most expensive contents and its usage is being expanded. Thus, it is
highly necessary to protect the ownership of digital hologram. In this paper two digital watermarking schemes are introduced
hologram-domain and global 2DDCT-domain scheme. Proposed watermarking scheme showed very high imperceptibility and quite high
robustness against the attacks. The purpose of this paper is to introduce these global 2DDCT based watermarking schemes. Thus, we expect
that these and the contents in this paper can be very useful bases for the further digital watermarking schemes of the digital holograms.
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reconstruction image
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Fig. 11. Results of watermark embedding: digital
hologram (a) original, {b) hologram domain, (c) GDCT
domain ; reconstruction object (d) original, (e)
hologram domain, (f) GDCT domain
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Fig. 12. Extracted watermarks; error ratio (a) 0.2, (b)
1.5, {c} 5.5, {d)125, (€)19.5
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Table 3. Average NC values of digital holograms and
reconstruction images

Domain Image NC
Fringe Pattern 0.99997
Spatial
Reconstruction Image 0.99962
Fringe Pattern 0.99994
DCT
Reconstruction Image 0.99935

X 4 Hotst 7/¥g o|83 ¥Eola &Y Ea
Table 4. Experimental results by watermarking in
hologram domain and GDCT domain

Error Rate(%)
Attack
Spatial DCT
6 0 0
4 02 0
JPEG Quality
2 14.1 0
0 194 209
5 15 55
Gaussian Noise
. 10 12.5 20.1
Addition(%)
15 19.5 273
Sharpening 0 0
Blurring 04 0
S
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