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Feature extraction technique for large time-series data
and its application to wake flow analysis of a re-entry capsule

Yuya OHMICHI, Kenji KOBAYASHI, and Masahiro KANAZAKI

ABSTRACT

The feature extraction technique based on dynamic mode decomposition (DMD) and mode selection methods for large CFD datasets was
proposed. The incremental proper orthogonal decomposition (POD) was introduced as a preconditioning step. By performing the
preconditioning step, the DMD and mode selection can be applied to large datasets with low memory consumption. The proposed algorithms
were applied to a subsonic flowfield around a re-entry capsule. We found that the flowfield has four dominant fluid phenomena and they
have the frequency of St = 0.2 and St = 0.0159. Furthermore, the contribution of these fluid phenomena on the aerodynamic coefficient
fluctuations of the capsule was clarified. The result showed that the lift and drag coefficient fluctuations are dominated by vortex shedding
phenomena (of St ~ 0.2) and pressure oscillation phenomena in the recirculation region (of St = 0.0159), respectively. This pressure oscillation
phenomenon of St = 0.0159 has not been reported so far and seems to be related to dynamic instability phenomena of the capsule because its

time scale is close to that of the capsule’s motion reported previously.
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