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Holographic Watermark Technology Based on Image Normalization

LU Peng, LIU Zhen

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

Abstract: A digital watermark technology combining with image normalization and holography was presented. The im-
age was normalized using normalization technology and the binary watermark was processed to get the holographic image
based on holographic technology ; the middle-frequency coefficients in discrete cosine transform (DCT) domain of every
image block were collected and discrete wavelet transform was carried out on the matrix of the middle-frequency coeffi-
cients; the holographic image was embedded into the low-frequency coefficients. Because of the anti-affine transforma-
tion performance of image normalization and the anti-crop performance of holographic technology, the presented digital
watermark technology has a strong performance of anti-affine transformation. The technology can be used to protect the
copyright of digital images.
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Fig. 1 original image
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Fig. 2 normalized image
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Fig. 3 Schematic diagram of watermark embedding process
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Fig. 4 Schematic diagram of watermark extraction process
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Fig.5 Original image and binary watermark image
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Fig. 6 Holographic image
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Fig. 7 embedded image and the extracted watermark
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Fig. 8 The scaled images and the extracted watermarks
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Fig. 9 The rotated images and the extracted watermarks
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Fig. 10 The rotated and scaled image and the extracted watermark
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