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Calculation of correspondences between three-dimensional isometric

shapes with the use of a fused feature descriptor

Yang Jun', Yan Han', Wang Maozheng’
1. School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;

2. School of Automation and Electrical Engineering , Lanzhou Jiaotong University, Lanzhou 730070, China

Abstract: Objective A new fused feature descriptor based on heat kernel and wave kernel signatures is proposed to calcu-
late shape correspondences between isometric 3D models. Method First, the Laplace operators of 3D models are calculated
to obtain eigenvectors and eigenvalues, which are defined as the basic parameters for computing the heat kernel and wave
kernel signatures of the source and target models, respectively. Second, heat kernel and wave kernel signatures are fused
together as a new feature descriptor, which serves as a constraint for points sampled uniformly in random. Finally, the
shape correspondences between models are calculated by a minimum-value matching algorithm. Result Experimental results
show that the accuracy of the correspondence ratio calculated using the proposed feature-descriptor constraint increases by
19.429% and 4.857% on average with respect to the correspondence ratios calculated using heat kernel signature and wave

kernel signature constraints, respectively. Conclusion The fused feature descriptor presented in this article is applicable to
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calculating correspondences between isometric 3D models or approximately isometric 3D models. Compared with the de-

scriptors that only use heat kernel or wave kernel signatures, the fused-feature descriptor was able to obtain more accurate

correspondences .

Key words: isometric model; feature descriptor; heat Kernel signatures; wave kernel signatures; laplace operator;

shape correspondence
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Fig. 2 Twenty sampling points(red) of each model obtained

respectively by the random uniform point sampling algorithm
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Fig. 3 The characteristic distribution of cat model in

HKS!™? WKS™7 and H-WKS respectively

AR AR AR

H WKS

B4 ARBRZMH7E HKS' (WKS'™ H-WKS
NS>
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Fig. 5 The characteristic distribution of gorilla model in
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Fig. 6 The characteristic distribution of centaur model in
HKS!" WKS'™' and H-WKS respectively
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WKS™ and H-WKS respectively
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WKS™ and H-WKS respectively
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WKS'™ and H-WKS respectively
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Fig. 10 The shape correspondences between the sampling

points of centuar models are calculated under HKS™'!

WKS'™" and H-WKS respectively
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Table 1 Comparison of the correct rate of the three kinds
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