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ABSTRACT

Detection of a digital watermark in images distorted by geometric transforms is made
difficult by the so-called synchronization problem. Many watermarking methods have been
developed to be robust against an affine transform. Based on such assumption, those methods fail
under a more general projective transform. A projective type of distortion is found, for example,
when an image is acquired through picture photographing. In this research project, a digital
image watermarking method was developed so that it is invariant to planar project transform. The
method is based on a projective invariance property of the cross-ratio of four collinear points.
Based on four coplanar points as obtained by extracting feature points from the host image, two
sets of three collinear points are obtained. From each set of three collinear points, each
watermark embedding location can be obtained through its cross-ratio relationship with those
aforementioned three collinear points. A method to increase the number of embedding points in
addition to those primarily derived from these sets of collinear points is also proposed. A
comparison in terms of computational requirement between the proposed method with a direct
inverse transformation approach was also investigated. The proposed method was experimented
with different types of image distortion. In particular, experiments with a printed watermarked

' pictu‘re'Was re-digitized by ‘shooting a picture with a digitai camera, weré carried out. It was
found from those experiments that the proposed method was capable for watermark detection
under a projective transformation and other distortions appeared in the printing and digital

photographing processes.
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