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Data Mining for the Understanding of Acoustics Waves Generation
from a Supersonic Jet Impinging on Inclined Flat Plate

Seiichiro Morizawa, Taku Nonomura, Akira Oyama, Kozo Fujii, and Shigeru Obayashi

ABSTRACT

Key features from acoustics waves generated from a supersonic jet impinging on three kinds of inclined flat plates are extracted by
applying two types of data mining techniques. One is cluster analysis which consists of self-organizing map and k-means method, and the
other is proper orthogonal decomposition (POD) with Fourier transformation. The flow data is taken from the numerical simulation data in
the previous study. First, the cluster analysis is applied to the dataset based on the normalization of the sound pressure level spectra on
symmetrical plane. The results show the apparent characterization of regions based the frequencies of acoustics waves. Clusters
corresponding to three kinds of acoustics waves are clearly generated. Next, POD is applied to two-dimensional pressure distribution in the
acoustics fields. The results reveal the source locations where strong acoustics waves are generated. These results agree with the previous
observations. Thus, this study shows the capability of data mining to extract key features of acoustics waves generated from the flow field.
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