Ak 2E4 2010 36 (2): 221-228  ISSN: 0254-4156 CN: 11-2109/TP

IR

FE T S 1 AR DX S e L ART Bk B K B ARV

X, ik, T

1. TR RS 7 TR 752 710071

ks H 3 2009-1-13 &[0 H 1 2009-4-10 W& R HM B H i

fiij 2

PEH T AT S AR X I ) WAl s B PR A K BN & S R A S AR s A A 1 SR B P
HE A5, I I 3T B /N A b 2R A (I B SR A — A AR e ELARE B ST 1 5 S P AR R AE X 3. AR R S
TR DA, A G U — A R0 0 B T 1m0 5 55 75 380 HL A 4t JBOR e 2 AN P ) [ T DX 3. e 5 5 7K ENAE 25
IR EBAR AN BB X3k . KB IS0 45 R B A S5 A 300, R G AR U Bk DA R 416
Wi 38 LA AT (& ik

KEE BEMGUKED U HGh P AR Xk B RS T

4%

Geometric Attacks Resistant Image Watermarking in
Affine Covariant Regions
DENG Cheng, LI Jie, GAO Xin-Bo
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Abstract

A robust image watermarking in affine covariant regions is proposed. First, the affine-
invariant point detector is used to extract feature points of a given host image. A set of
stable and non-overlapped affine covariant regions are then chosen via selection
criterion based on the minimum spanning tree clustering algorithm. Secondly, image
normalization and dominant gradient orientation alignment are performed on these
feature regions to achieve scaling and rotation invariance. Finally, watermarks are
directly embedded in these feature regions. Extensive experimental results
demonstrate that the proposed scheme is robust against common image processing
operations, geometric attacks, and combined attacks.
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