i % TR
76 PACKAGING ENGINEERING

45354 214
2014 4F 11 H

HEFiHE 4B/ Contourlet i3 2 == 7k EP £ 3£

B, WE, A58
(I H T RE:, FifE 200093)

WE. Beg 28— T A4 8.9 contourlet BIL F K EF H ok, Fk &4k, A A s Arat 3618
Pt F A8 T ik, R 4E ALK AR A R A 8K B R UG B R 4 BAS 34T =2 contourlet T
e RBSAFIRT w1 T R RG D ERIFEANLELPIRAZT . BRI F F T AR I
2 M | P ARLIE o Ae 3 AIE I AR AT AR s &, R BT, 2R B ik s Ae JPEG R 45 S
HARGR G IRILAE ) o R IRIE B H R EAR, B THE R H k. i ZA AT ZE A TH
5 AR 8 BRASAR I P

KERIR . 4 8. contourlet T ; JRAREI ; £ FKE

hESZES: TS801.3  XHEiERIRFS: A  XEHES: 1001-3563(2014)21-0076-04

Digital Watermarking Algorithm in Contourlet Domain Based on Computer
Generated Holography

BAI Tao—tao, LIU Zhen, LU Peng
(Shanghai University of Science and Technology, Shanghai 200093, China)

ABSTRACT: Objective To propose a digital watermarking algorithm in contourlet domain based on computer generated
holography. Methods Firstly, a binary watermarks was converted to a holographic watermark using the computer generat-
ed holography by the conjugate—symmetric extension. Secondly, the original image was subjected to two—dimensional con-
tourlet transform, and the intermediate frequency was transformed into eight directional subband coefficients. Finally, the ho-
lographic watermark was embedded into one directional subband coefficients. Results Experimental results demonstrated
that the proposed method could well resist attacks such as low—pass filtering, noise, cropping and JPEG lossy compression.
And the algorithm could also survive print—scan attack. The original image was not needed during watermark extraction.
The proposed algorithm was blind. Conclusion The watermarking algorithm proposed could be widely used in copyright
protection of digital images.
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Fig.1 Contourlet transform decomposition
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Fig.2 Contourlet decomposition results of the gray image "lena"
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Fig.3 Original image, binary watermark and hologram watermark
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Tab.1 Experimental results of different attacks
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