(N N

+ 202 - PACKAGING ENGINEERING 2017 4 4 H

ETFHFRESED Contourlet 187K EN & %

RE

(g 22 RO 22 BE, #BIN 450018 )

WE: B RSAFRPFERETLAES IR, RIRPEHN, Fik #E—FEXT Contourlet
T Hefod FAE M (SVD ) AL &0 REP Fik . *FRP AL 4T % kK Arnold BHLA 2, FAELME;
% 4% Contourlet 3% % ¥t £ £ 49 7 &1 F W 4F A K 8P % A X 3%, ; &£ Contourlet 2 £ #3246 1 ¥ 2t 4T SVD 5,
FEASAENRZLABRITHENRBEN AENAEF, R FHERF R ARSI RILA 54.1279 dB,
FOAPTE Fok B ARIF O E AN, it & PR BRI F K ok RRRIAF 0 SE | RT ILKE
AR EFr S F 088 A, 23T Sn b RAR B LA ALHAE A

X8R 2 F KPP, Contourlet & 3, F oM, Lk

hEYZES: TS805 XEkFRIREA: A  XEHS: 1001-3563(2017)07-0202-04

Contourlet Domain Watermarking Algorithm Based on Singular Value Decomposition

YU Yong
(Henan Institute of Economics and Trade, Zhengzhou 450018, China)

ABSTRACT: The work aims to improve the ability of anti-signal processing attacks of digital watermarking algorithm, in
order to improve the watermark robustness. A watermarking algorithm based on Contourlet transform and singular value
decomposition (SVD) was proposed. The watermark image was repeatedly subject to Arnold scrambling processing to
achieve scrambling encryption; directional sub-bands of Contourlet transform coefficients were selected as the watermark
embedding region; SVD decomposition was conducted in the Contourlet coefficient building matrix and the adaptive se-
lection of embedding strength was done combined with the human visual system. The experimental results showed that the
peak signal to noise ratio of the image was 54.1279 dB, which indicated that the proposed algorithm had good transpa-
rency and concealment. The proposed image digital watermarking algorithm has good robustness, invisibility and the
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ability to resist various attacks, and it promotes the copyright protection of digital products.

KEY WORDS: digital watermarking; Contourlet transform; singular value decomposition; robustness
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Fig.1 Decomposition process of Contourlet transform
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it — R G B, KBRS X

PG INAER R | et | 870 JPEG 44

Fig.2 Original carrier image
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Fig.4 Embedded watermark image and watermark image
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Fig.5 Watermark extraction effect in geometric attack
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