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Calculation of 3D Model Correspondence Based on Implicit Descriptor

HAYTHEM Alhag, YANG Jun

(School of Electronic and Information Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China)

[ Abstract] The calculation of correspondences between 3D models has been widely/studied and applied in fields such as
autonomous vehicles; virtual reality, and intelligent transportation.However, if the geometric structure and scale of the 3D
models compared differ substantially, features extracted by low-level geometric/information descriptors are insufficient, as
is the accuracy of the results of such correspondence calculations.Therefore, this paper proposes a method to calculate the
correspondence of 3D models by introducing a priori knowledge.A deep learning network is used to simulate human prior
knowledge to encode geometric similarities between the parts of two models.The proposed method solves the problem that
low-level geometric information cannot be used to calculate correspondence relationships between models when their parts
differ significantly.A multi-view convolutional neuralnetwork is used to pre-segment and mark the corresponding views of
each part of the model, to implicitly calculate a data-driven descriptor according to the similarity between corresponding
surface points, and finally to calculate the output correspondence between the two 3D models under the guidance of the data-
driven descriptor.The experimental results.show that the proposed method was able to improve the accuracy of the results
of calculations of correspondence relationships between 3D models compared with a calculation method based on a priori
knowledge, and it can effectively reduce the geodetic error.

[ Key words] 3D model;correspondence ; multi-view convolutional neural network ; data-driven descriptor; prior knowledge
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Fig.2 /The architecture of the recognition network in this paper
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Fig.3 Process of correspondence calculation based on implicit marked descriptor
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Table 1 Comparison of geodesic errors of various methods

FeH ARTIE SCER2DTE SCER26107 6 | R ARSCTS ik SCRR[2107 vk SCRR[260107 | 280 RSO SCER[2)5 i SCRR[26]05 1
Candle  0.025 0.110 0.077 Airplane  0.018 0.088 0.022 FourLeg 0.091 0.201 0.112
Chair 0.036 0.090 0.045 Ant 0.010 0.074 0.035 Hand 0.085 0.213 0.102
Lamp 0.012 0.120 0.071 Bird 0.021 0.141 0.056 Human  0.030 0.099 0.063
Vase 0.025 0.180 0.083 Fish 0.033 0.102 0.091 Octopus  0.017 0.058 0.045
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