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Hierarchical approach for 3D non-rigid shape registration

WANG Xupeng ™, LEI Hang, LIU Yan, SANG Nan
(School of Informaiion and Sofiware Engineering, University of Elecironic Science and Technology of China, Chengdu Sichuan 261400, China)

Abstract: Shape registration is a common task in non-rigid 3D shape\apalysis. In order to solve the problems of high
complexity, large computation cost and low accuracy of the traditional algotithms, a new hierarchical shape registration method
was proposed. Firstly, the heat kernel signature function was defined as the scalar field for a model, and persistence-based
clustering was used to extract feature points and salient regions of the model. Then, a novel tree-based shape representation
was proposed, whose root node, internal nodes and leaf nodes were defined as the model, the salient regions and the
corresponding feature points, respectively. Finallyl a new hierarchical shape registration method was designed to make full use
of the tree-based shape representation. The hierarchical shape registration algorithm was tested on the SHREC 2010
correspondence dataset and compared with the Generalized Multi-Dimensional Scaling ( GMDS) and game theory algorithms.
Experimental results show that the proposed hierarchical shape registration method achieves higher accuracy than GMDS and
game theory under various shape transformations, including isometric transformation, holes, micro holes, scaling, local

scaling, resampling, noise, shot noise and topological transformation; in addition, the computational complexity is reduced

significantly.
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