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Abstract

This paper presents a new collusion-secure fingerprinting scheme to embed fingerprints into three-dimensional(3-D)
mesh models efficiently. In the proposed scheme, we make the same number of fingerprints as the number of customers
based on the finite projective geometry, partition a 3-D mesh model related to the number of bits assigned to each
fingerprint, and then embed a watermark representing copyright information into each submesh to be marked. Consideting
imperceptibility and robustness of the watermarking algorithm, we embed the watermark signal into mid-frequency DCT
coefficients obtained by transforming vertex coordinates in the triangle strips which are generated from the submeshes to
be marked. Experimental results show that our scheme is robust to additive random noises, MPEG-4 SNHC 3-D mesh
coding, geometrical transformations, and fingerprint attacks by two traitors’ collusion. In addition, we can reduce the
number of bits assigned to each fingerprint significantly.
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Table 3. Test results of collusion attack by average.
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