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Print-Scan Resilient Curve Watermarking using B-Spline Curve Model
and its 2D Mesh-Spectral Transform
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ABSTRACT

This paper presents a new robust watermarking method for curves that uses informed-detection. To embed watermarks, the presented
algorithm parametenizes a curve using the B-spline model and acquires the control points of the B-spline model. For these control points,
2D mesh are created by applying Delaunay triangulation and then the mesh spectral analysis is performed to calculate the mesh spectral
coefficients where watermark messages are embedded in a spread spectrum way. The watermarked coefficients are inversely transformed
to the coordinates of the control points and the watermarked curve is reconstructed by calculating B-spline model with the control points.
To detect the embedded watermark, we apply curve matching algorithm using inflection points of curve. After curve registration, we
calculate the difference between the original and watermarked mesh spectral coefficients with the same process for embedding. By
calculating correlation coefficients between the detected and candidate watermark, we decide which watermark was embedded. The
experimental results prove the proposed scheme is more robust than previous watermarking schemes against print-scan process as well as
geometrical distortions.
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