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Extraction method of histogram of oriented gradient
based heat kernel signatures

Zeng Hui,Li Siqi, Wang Huijuan, Liu Jiwei

(School of Automation and Electrical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In this paper, a feature extraction method suitable for describing local surface structure of the non-rigid 3D model is proposed,
which is called histogram of oriented gradient based heat kernel signature (HOG-HKS) extraction method. The method firstly extracts
the heat kernel signature of the 3D point with isometric invariance, which makes the following extracted feature vector have isometric
invariant characteristic and good stability. Then, the logarithm difference of the heat kernel signature is computed and its histogram of
oriented gradient is computed, which can make the constructed feature vector have certain scale invariance to the scale variation of 3D
model. The proposed feature in a certain extent solves the problems that the HKS feature does not have scale invariance, and the SI-HKS
feature has scale invariance though, it requires transforming the heat kernel signature into frequency domain for description, which will
lose part of the effective description information. Extensive experiment results show that the HOG-HKS feature has better retrieval
performance compared with the HKS feature and SI-HKS feature.

Keywords : non-rigid 3D model; 3D model retrieval ; heat kernel signature ( HKS) ; scale invariant heat kernel signatwire ( SI-HKS) ;
histogram of oriented gradient based heat kernel signature ( HOG-HKS)
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Fig. 1 The schematic diagram of the local features of corresponding points under scale change
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Table 5 The retrieval performances of three

local features

(%)
HKS SI-HKS HOG-HKS
mAP 21.05 44.44 57.01
First-tier 29.84 50.03 62.54
Second-tier 50. 60 68.25 84.76
F1-measure 37.08 50.11 57.44
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