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A Robust Watermarking Technique Using
Affine Transform and Cross—Reference Points

=
(Hang-Chan Lee)

Abstract - In general, Harris detector is commonly used for finding salient points in watermarking systems using
feature points. Harris detector is a kind of combined comer and edge detector which is based on neighboring image data
distribution, therefore it has some limitation to find accurate salient points after watermark embedding or any kinds of
digital attacks. In this paper, we have used cross reference points which use not data distribution but geometrical
structure of a normalized image in order to avoid pointing error caused by the distortion of image data. After
normalization, we find cross reference points and take inverse normalization of these points. Next, we construct a group
of triangles using tessellation with inversely normalized cross reference points. The watermarks are affine transformed
and transformed-watermarks are embedded into not normalized image but original one. Only locations of watermarks are
determined on -the normalized image. Therefore, we can reduce data loss of watermark which is caused by inverse
normalization. As a result, we can detect watermarks with high correlation after several digital attacks.
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Table 1 The result of watermark detection after attacks.

Detected Dqubgl

ed ecision

Attack /Eng)‘:gd 2(107%)
7(107°%) N
Scale 05 9/9 S
Scale 0.7 8/9 S
Cropping  1.5564 % 9/9 S
Cropping  3.1006 % 9/9 )
Cropping 6.1523 % 9/9 S
Cropping ~ 12.1094 % 7/9 S
Shearing 1 % 9/9 S
Shearing 2 % 8/9 S
Shearing 3 % 8/9 S
Rotation 20° 9/9 S
Rotation 30° 9/9 S
Rotation 40’ 9/9 S
Rotation 50° 9/9 S
Median 3 x 3 3/9 S
Median 5 x 5 8/9 S
JPEG 50 9/9 S
JPEG 70 9/9 S
JPEG 90 9/9 S
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= 2 04z YAtof Cfs CRP g4(E+=2)2 Digimarcel
H&=H2HS: Success, F: Fail)
Table 2 The detection results (CRP and Digimarc).

Digimarc in

Image Attack CRP Photoshop
Median 5 x 5 S S
JPEG 50 S S
Lenna Rotation 40° S S
Shearing 2% S E
Scaling 0.7 S S
Median 5 x 5 S S
JPEG 50 S S
Baboon Rotation 40° S S
Shearing 2% F F
Scaling 0.7 S F
Median 5 x 5 S S
JPEG 50 S S
Peppers Rotation 40° S S
Shearing 2% S F
Scaling 0.7 S S
Median 5 x 5 S S
JPEG 50 S S
Lake Rotation 40° S S
Shearing 2% S F
Scaling 0.7 S S
Median 5 x 5 S S
JPEG 50 S S
Plane Rotation 40° S S
Shearing 2% S F
Scaling 0.7 S S
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