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Abstract

Representing 3D models in diverse ficlds have automatically paved the way of storing, indcxing, classifying,
and retrieving 3D objects. Classification and retrieval of 3D models demand that the 3D models represent in
a way to capture the local and global shape specifications of the object. This requires establishing a 3D
deseriptor or signaturc that summarizes the pivotal shape propertics of the object. Thercfore, in this work, a
new shape descriptor has been proposed to recognize 3D model utilizing global characteristics. To perform
feature extraction in the proposed method, the bounding meshed sphere surrounding the 3D model and
concentrated from the outside toward the center of the model. Then, the length of the path which the sphere's
vertices travel from the beginning to the model’s surface will be measured. These values are exploited to
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compute the path function. The engendered function is robust against isometric variations and it is
appropriate for recognizing non-rigid models. Tn the following, the Fourier transform of the path function is
calculated as the features vector, and then the extracted features vector is utilized in SVM classificr. By
exploiting the properties of the magnitude response of the Fourier transform of the real signals, the model can
be analyzed in the lower space without losing the inherent characteristics, and no more pose normalization is
needed. The simulation results based on the SVM classifier on the McGill data set show the proposed method
has the highest accuracy (i.e. 79.7%) among the compared related methods. Moreover, the confusion matrix
for performing 70% trained SVM classifier indicates the suitable distinguishing ability for similar models and
does not have a high computational complexity of model processing in 3D space.

Keywords: Feature Content base, Feature extraction, 3D Models Recognition, SVM Classifier, Discrete

Fourier Transform.
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Figure S. Color recognition for each surface. (a) The number
(123) surfacc. (b) The number (321) surface.
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(Figure-1): (a) Picture of Teddy modecl, (b) The calculated
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Teddy model with its surrounded sphere
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(Figure-4): Some steps of the concentrated sphere from the outside toward the center of the model
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(Figure-11): Representation of the confusion matrix for performing SVM classifier with 70% training
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(Table-4): A complete comparison between the proposed method and five descriptor
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