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Abstract

The effectiveness of Hankel dynamic mode decomposition (DMD) for large-scale flow data obtained by high-fidelity
large-eddy simulations (LES) is examined by developing a parallel algorithm of the Hankel DMD. The Hankel DMD
enhances the accuracy of the modal decomposition by accumulating a data matrix in the row direction with a time
shift to enrich the information contained in instantaneous flow data. The issues of the Hankel DMD for data collected
by numerical simulations are that since the data matrix is tall and skinny, the accumulated data matrix used in the
Hankel DMD becomes further tall and skinny, which leads to prohibitive computational cost and required memory.
Therefore, although the effectiveness of the Hankel DMD has been reported for small-scale data, not for large-scale
data obtained by high-fidelity simulations. This study develops a parallel algorithm for the Hankel DMD that exactly
reproduces the results of non-parallelized Hankel DMD. We perform the Hankel DMD for LES data of transonic
aircraft buffet consisting of over a billion cells on parallel computations with the developed parallel algorithm and

demonstrate the effectiveness of the Hankel DMD for large-scale LES data.
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