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Analysis of Interactions between Fluid Phenomena using Modal Analysis and
Time-Delay Embedding
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We conducted research related to the techniques for extracting
spatiotemporal patterns from complex fluid data and analyzing interactions between fluid phenomena.
The main achievements can be summarized as follows:

(1) We proposed an algorithm for dynamic mode decomposition suitable for data containing noise, and
demonstrated its robustness compared to existing methods. (2) We proposed a technique that combines
time-delay embedding coordinates of dynamical systems and low-dimensional representation of data to
remove significant random noise present in unsteady pressure sensitive paint measurement data. We
demonstrated its effectiveness through CFD and experimental data. (3) We proposed modal analysis
techniques necessary for analyzing interactions between phenomena in flow fields involving
statistically nonstationary phenomena.
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