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Feature extraction of vibration modes of a pin-supported single-layer
cylindrical reticulated shell
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Summary: This study proposes a feature extraction method for analyzing the vibrational properties of cylindrical reticulated
shell structures. The feature extraction method consists of two schemes: imaging of vibration modes and dimensionality
reduction of image data. As a fundamental step in the research, the accuracy of the imaging of the vibration modes is first
discussed. Then, for the dimensionality reduction of the image data, a variational autoencoder is employed and the
dimensionality of the feature values of the vibration modes is discussed. The features are computed on the basis of a data set
consisting of the vibrational properties of 10000 single-layer cylindrical reticulated shells. Through feature-based data mining,
the dominant vibration mode shapes in the vibrational properties of single-layer reticulated shells are analyzed, and the

usefulness of the proposed feature extraction method is discussed.
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