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Recognition of two-dimensional flow field using convolutional neural network
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Convolutional neural network (CNN) has attracted attention by achieving outstanding performance in the field of image
recognition. In the general object recognition method, an algorithm is used for extracting empirical features, so it was
necessary to design a feature extractor according to tasks. On the other hand, the CNN can incorporate the feature
extractor as one of the structures of the neural network, enabling object recognition independent of tasks. Therefore, in
this study, the discrimination of the characteristic physical phenomena (separation, shock wave, vortex breakdown etc.)
of the flow field solved by CFD is performed by CNN without designing the specific feature extractor. The present
method is expected to be useful for the adaptive mesh refinement. In this study, the vortex breakdown phenomenon in
the cylindrical container was selected as a benchmark to assess the performance of the CNN-based discrimination method.
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