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Geometrical Attack Resistant Digital Watermarking Technology Based on DWT-SVD
and QR Code
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(Soochow University, Suzhou 215006, China)

ABSTRACT: In order to enhance the resistance of QR code watermark image against geometric attack, the paper pro-
posed a new watermarking algorithm based on singular value decomposition and discrete wavelet transform. The text in-
formation was transformed to host image by the principle of encoding; then the logarithmic coordinates transform was
applied to the host image. Afterwards, the scrambled watermark was embedded into the low-frequency sub-block of the
host image through discrete wavelet transform using singular value decomposition principle, forming the watermarked QR
code. Experiments showed that this algorithm could make the QR codes watermark image resist rotation, scaling and
translation (RST), and other geometric distortions. The algorithm had good robustness and invisibility, and can thus serve
as a viable copyright protection and authentication tool.
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Fig.1 One level wavelet decomposition of the host image
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Fig.2 Structure diagram of QR code
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Fig.3 The flow chart of embedding and extracting algorithm
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Fig.4 The picture of the experimental results
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Fig.5 The picture of watermark
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Tab.1 Cropping attack contrast experiment

WETHGI% PSNRAB  SCHEHE NCY, SCRSITA

NC/%
5 32.8216 0.9948 0.9358
10 30.2123 0.9906 0.8212
15 27.6686 0.983 0.652
20 25.9224 0.9745 0.4964
30 22.7169 0.9489 0.3093
40 20.1016 0.9085 0.1988
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Fig.7 Rotation attack
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Tab.2 Rotation attack contrast experiment

SCHAE SCHR[81E L

WERE FEE/(°)  PSNR/AB

NC/% NC/%

30.5853 0.9913 0.5322

29.7975 0.9896 0.5368

30 27.4834 0.9826 0.4547

45 25.6172 0.9727 0.448

60 27.3414 0.9819 0.4505

75 29.5742 0.9891 0.5275

90 35.2427 0.997 0.9428

5.3 ZEMIEKRE

% H bilinear #i{H 7 X & /KENRY QR 5 K4

A [R) 45 L4514 700 %) B0 (AR T8 5153 3002 0.5,
0ﬁJMB,MiLi2%%%ﬁ%%%%ﬁE
() QR 5 R LA K AR B A /K ER R LI 8 SCrh s
1) PSNR I NC DL K SCHR[8] 7145 19 NC R B 3=
3, Tﬁx*ﬁ%ﬁh%mmﬁﬁﬁm%

d 125 e 15

K8 A5 4 i Bty
Fig.8 Scaling attack
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Tab.3 Scaling attack contrast experiment

i b5 PSNR/AB  SCHHE7E NC/% SCHR[8]15 1 NC/%

0.5 22.3013 0.946 0.1838
0.75 28.1651 0.9864 0.3066
0.875 30.9181 0.9923 0.4187
1.25 33.48 0.9956 0.5734

1.5 33.458 0.9955 0.5749

2 33.3202 0.9954 0.5658
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Fig.9 Translation attack
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Tab.4 Translation attack contrast experiment

THRIE  PSNRAB RS NC/v, SCBIFHE
NC/%
[0,100] 24.5442 0.9667 0.7763
[0,200] 23.2876 0.9564 0.9236
[100,0] 22.5306 0.9618 0.8239
[200,0] 22.5306 0.9488 0.9173
[80,120] 24.7444 0.9682 0.6131
[150,50] 23.2603 0.9561 0.7321
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