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Unsupervised clustering algorithm on 3D model library via decision graph

XU Xinl, SHU Zhen-yuz, CHEN Shuang-minl*, XIN Shi-qing3, TU Chang-he3
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.School of Computer and Data Engineering, Ningbo Institute of Technology, Zhejiang University, Ningbo 315100, China;
3.College of Computer Science and Technology, Shandong University, Jinan 250101, China )

Abstract: In the unsupervised clustering problem of 3D models, the Bag-of-Word based approach has been
identified with two major drawbacks: being unable to predict exactly the number of clusters, and unable to apply
to a complicated shape space (e.g., with a manifold structure). Therefore, we propose two improvement
techniques in this paper. Firstly, the decision graph technique, with a super ability in manifold clustering, is used
as a substitute for K-means. Secondly, the difference between shapes is calculated using a combined kernel
function, rather than measured in the original signature space. Extensive experimental results on SHREC2010
and SHREC2011 show that the coherent combination of the couple of techniques greatly improves clustering
accuracy and efficiency.

Key words: kernel function; unsupervised clustering; 3D models; decision graph; fusing multiple features



