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An Image Watermarking Algorithm Resistant to Geometric Distortion Matched Based
on SIFT Feature Points
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ABSTRACT: The work aims to effectively resist geometric attack, so as to achieve the synchronization between embed-
ding and detection of watermark image. The watermark was embedded into the singular values after wavelet decomposi-
tion. Then, SIFT (scale invariant feature transform) feature points characterized by invariance of rotation, scaling and
translation were used to match host image and attacked image. The geometric distortion parameters of the attacked image
were estimated and the images likely to be distorted were subject to geometric correction. The embedded watermark of the
images subjected to geometric distortion, general image processing attacks or JPEG compression could still be reliably
detected and extracted. Theoretical analysis and experimental results show that the algorithm has high precision and good
invisibility and robustness.
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Fig.1 Image match points at different threshold values
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Tab.1 Rotation correction test

)
S e 1 1 ﬁmﬁg \
3 BNN SCHRT4]
10 10.0118 9.8517 9.995
20 19.9905 20.1487 —
30 29.9968 30.0125 30.060
40 39.9788 40.0086 —
60 60.9466 — —
80 80.3621 — —
90 90.1393 — 90.344
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Tab.2 Scale correction test

SEBRAR UG 3R /IS S BR 4 T L )RR R I 44 i L 1

320%240 [1.6125,2.15] [1.6156,2.1756]
256x512 [2,1] [2.0181,1.0318]
384x384 [1.3333,1.3333]  [1.3114,1.4224]
640%500 [0.8,1.024] [0.8023,1.0414]
640%640 [0.8,0.8] [0.8154,0.8127]
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Tab.3 Translation correction test

PR RS HE B [x, y] T 1E S8 i B IO A IEAE
[150,100] [149.9931,99.9871]  [150,200]
[220,70] [219.9277,69.9784] [220,70]
[150,240] [149.9816,239.9848]  [150,240]
[200,284] [198.5763,284.5518]  [199,285]
[120,120] [120,120] [120,120]
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Fig.2 The comparison of watermark embedding and extracting
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Tab.4 Results of rotation attack

. NCi

BERRB) S R T6]
0 1.000 1.000
20 0.989 0.971
40 0.989 0.986
60 0.989 0.989
80 0.986 0.988
90 0.994 1.000
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Tab.5 Results of scale attack

. NCTE
MR R ST
0.5%0.5 0.7506 0.618
0.75%0.75 0.9304 0.898
1.25x1.25 1.0000 1.000
2.0x2.0 1.0000 1.000
1.5%0.5 0.8607 —
0.5x1 0.8909 —
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Tab.6 Results of compounding attack

" NCIfL
SLES SRR SCHTo]
R: 10°, S: 0.75%0.75 0.8945 0.886
R: 30°, S: 1.5%0.5 0.9536 0.978
R: 50°, S: 0.75%0.75 0.9042 0.886
R: 50°, S: 1.5x0.5 0.9230 0.952
R: 30°, T: [100,150] 0.9548 —
S:0.75x0.75, T: [220,70] 0.9788 —
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Tab.7 Results of common signal attack

S NCfi
R SCHR[6]
0.010 0.9751 0.9751
155 407 e 0.015 0.8872 0.8872
0.020 0.8758 0.8758
3%3 0.9921 1.000
H A R I 5%5 0.9392 0.967
7x7 0.9114 0.719
50 1.0000 1.000
JPEG/E 43 30 1.0000 1.000
20 0.9912 0.984
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