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A New Holographic Digital Watermarking Technology with Good Security
and Robustness

SUN Liu-jie, WANG Zi-yu

(University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: An inline holographic digital watermark technology using quick response code ( QR code) as watermark
was put forward. The algorithm used QR code as watermark to improve robustness; the watermark was encrypted by
double random phase encryption technology to enhance security. The encrypted watermark embedded into the medium
frequency by using discrete wavelet transform which could take both invisibility and robustness into account. In water-
mark extraction, Gaussian filter enhanced recognition and decoding of the QR code. Experiments showed that the algo-
rithm has good invisibility, security, and robustness.
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Fig. 1 Flowchart of watermark technology algorithm
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Fig. 5 Image reconstructed from Encrypted hologram image
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Fig. 6 Carrier image
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Fig. 7 Results of watermark attack experiments
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Tab.1 Data of watermark attack experiments
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Fig. 10 The rotated and scaled image and the extracted watermark
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