45 35 % 458 M TR P B s 5 BB % 22 4k Vol.35 No.8
20234 8 H Journal of Computer-Aided Design & Computer Graphics Aug. 2023

=ZHRBEEMFHERIS 73k

R HE, 58 AT, Y% AAR

(B INRHA AR A B TR B TR Be il 528225)
(2112151081 @stu.fosu.edu.cn)

& E: TSRS R R T LA IR 3 W R M = AR ) [, B = AR ST MR AR
PR, B e — AR T =4 S s B ) SR T AU SRR S SRS Bl R e 445 A 11 AR B )
TR FH AV, R 0 1) 5 P 45 28 AR i i o i) RUBE P B A i O 12 B 3R i A LB B & M 45, R ST s
B 23 [) T bk B Bt i) RUBE 3 91 A A% AT AR AE Rl & 2% 30, JF W T = 4RI R A 28T 55 . 78 NI = 2 455 R 04 4
ModelNetd0 FIAEFIE = AEE A EE 4 SHREC1S I SIn g iR B, 55— NIV sk 1 = 4E R R AE 4 By 13 AR
L, T VA RE NS SR BRIl M HLELA S R U ARRIE R IR A, Sr S 300 3k 5 92.63%F1 97.71%.

KEBIE: WEMERAE; WSS, BPEE; BB MY, =4
hEZES %S TP391.41 DOI: 10.3724/SP.J.1089.2023.19525

Universal Feature Extraction and Classification for 3D M odels
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Abstract: In order to solve the problem that a single algorithm feature descriptor is difficult to express both
rigid and non-rigid 3D models, this paper propose a universal feature extraction method for 3D models. Firstly,
a local area weighted densification sampling method based on 3D point cloud model is proposed. Secondly,
aim at the influence of non-rigid hinge structure transformation, a time-scale sequence heat kernel encoding
method is proposed by using the equidistant and isometric invariance of heat kernel signature. Finally, an
edge-projection graph convolutional neural network which is applied to 3D model classification tasks is de-
signed. This network learns the feature fusion on the spatial shape of the encoded point cloud and the
time-scale sequence heat kernel. Experiments on the rigid 3D model dataset ModelNet40 and non-rigid 3D
model dataset SHREC15 show that compared with the single rigid or non-rigid 3D model feature extraction
methods, the proposed method can extract universal feature descriptors with significant discrimination, and the
classification accuracy rates at 92.63% and 97.71%, respectively.

Key words: universal feature; encoded point cloud; time scale; graph convolutional neural network; 3D model
classification
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