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Zero-watermarking Scheme for 3D Meshes Based on Geometric Property

XU Tao, ZHANG Yan-ning, SUN Jin-qiu, ZHENG Jiang-bin, LIN Zeng-gang
( School of Computer, Northwestern Polytechnical University, Xi’ an 710072)

Abstract 3D mesh models are high sensitive to the magnitude of their embedding watermarks, and most watermarking
algorithms only use low-magnitude embedding method to avoid serious distortion of visual-effect, but unfortunately, it would
degrade robustness. In order to compromise the robustness and the transparency of watermarked 3D meshes, a zero-
watermarking algorithm that modified nothing of 3D mesh data is presented. After calibrating mesh geometric data, mesh
vertices are divided into some blocks according to their bounding-box, and then apply 3D-DCT to integrate the energy in
transformed domain. Watermarking signals are constructed by some bigger DCT coefficients and registered in the database of
IPR to obtain copyright protection. Original 3D mesh data are not needed when detecting watermark. Experimental results
show the watermark constructed by presented algorithm can resist vertex reordering, translating, rotating, uniformed
scaling, and show robustness against adding noise, mesh simplifying, mesh filtering, and adding a secondary watermark.
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