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(a) Cameraman

(c) Peppers

B2 REBSRRFIEER
Fig.2 Original Images and feature regions
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Fig.3 Watermarked Images

(¢) Peppers

21 RAPESSRHBHAKGH PSNR
Tab.1 PSNR Between Watermarked Image dB

B
PSNR

Baboon
47.80

Cameraman

48.76

Peppers
48.54

5.2 EAEfLR

HTRUAXBEEHSEER, FHXSTK
EGHTT —RIIEAEGLEENELR, 6
FEHAL N JPEG R KB4 REBE
BURAKIKED, B2 BRETEXBERLTRERRK
5HMFEMNERME, X2 PIBERAZR
HERPEMNENFEXEEE, 2 TERER
WRBUKEFEXEHE, x BRBAEAHL
BEE.

22 EAESLBEERBIKONOHTERHEY

Tab. 2 Number of feature regions extracting correct watermarking under common signal processing

Attack Cameraman Baboon Peppers
e AXWE  AXAE  XMIOIBE  AXHE  XMIGIHE

Sharpening(3 x 3) 6/7 6/11 4/11 1/9 4/4

Salt & Pepper noise(0.02) 6/7 5/11 x 6/9 x
Median filter (3 x3) 5/7 8/11 X 7/9 X
Gaussian filter (3 x3) 4717 10/11 8/11 5/9 1/4
JPEG_30 377 6/11 4/11 4/9 0/4
JPEG_90 6/7 11/11 X 6/9 X
JPEG_90 + Sharpening(3 x3) 577 6/11 2/11 8/9 4/4
JPEG_90 + Gaussian filter(3 x3) 4/7 10/11 8/11 7/9 2/4
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Tab. 3 Number of feature regions extracting correct watermarking under geometric attacks

Attack Cameraman Baboon Peppers
AXHE® EXHE: k(6] % EXHE XEk{6] A %

17 _row_5_col_removed 6/7 7/11 5/11 6/9 1/4

scale_0. 90 6/ 8/11 X 6/9 x
scale_1.10 6/7 8/11 x 6/9 X
rotation_30. 00 6/7 9/11 x 7/9 X
Cropping_10 + rotation_S 5/7 711 0/11 5/9 0/4

JPEGT70 + 17 _row_5_col_removed 5/1 10711 3/11 8/9 1/4

JPEG70 + rotation_30.00 5/1 711 X 6/9 X

JPEG70 + cropping_10 6/7 8/11 x 7/9 X

JPEGT0 + scale_0. 90 5/7 6/11 X 5/9 X

JPEGT70 + scale_l1. 10 5/7 6/11 X 5/9 x
HHIERE N QRBEESEENAEAE N T - 408.
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An Image Watermarking Algorithm Robust to Geometric Attacks

LI Chuan ~ mu, SONG Hai — ming, HONG Lian - xi, WAN Chun

(School of Computer Engineering, Jimei University, Xiamen 361021, China)

Abstract: A geometrically robust image — adaptive watermarking scheme based on scale invariant feature
transform (SIFT) and DWT is proposed. Firstly, the steady feature points are extracted from the host image by
using SIFT; then the size and orientation of each local feature region are determined adaptively according to its
feature scale and orientation. Lastly, some unoverlapped local feature regions with large — scale are selected for
embedding watermarking, and the same digital watermarking is embedded into each local feature region by
quantizing its wavelet coefficients. Simulation results show that the proposed watermaking scheme is not only
invisible, but also robust against common signal processing and geometric attacks.

Key words: digital watermarking;SIFT; geometric attacks;feature region



