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A 3—D Model Watermarking Algorithm Based on Minimum Mean Square Error

TAN Xiu-hu, LIU Guo—zhi, SUN Xu

(College of Underwater Acoustic Engineering: Harbin Engineering University, Harbin 150001, China)

Abstract ; In this paper; the basic idea is to lead to the embedding watermark that has the least value of error ener-

qv» which is caused by various transforms of 3D model - In order to the embedding watermark that has the robustness

to the topological and geometrical attacks, we firstly choose the vertexes of 3D mesh, and the principle of chosen

vertexes has the shortest edge among vertexes- Namely: those chosen vertexes have the least influenced to topology

transform of the 3D geometry model. Then, resisting to the geometrical transforms, we calculate the Mean Square

Error of triangle mesh vertexes: and project them to the space that has the least mean square error value- So, we

obtain that the robustness of the approach lies in hiding a watermark in the space that is least susceptible to the 3D

model potential modification- AS a results our algorithm is able to resist the topological and geometrical attacks-

The robustness of our method is demonstrated by various attacks through computer simulation -

Key words: 3D mesh watermark ; minimum mean square error; robustness; security



