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Data-driven-science-based spatio-temporal super-resolution measurement of a
large scale turbulent structure of supersonic jet
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In this research project, we develo?ed a spatiotemporal superresolution
algorithm and applied it to the measurement of supersonic flow, which enables us to estimate the
spatiotemporally resolved measurement results of supersonic flow beyond the conventional measurement
limit. First, we conducted a spatio-temporal superresolution measurement based on linear
statistical estimation, and measured screech phenomena with characteristic frequency components, and
created a database to discuss their physical phenomena. Furthermore, we have successfully performed
dynamic mode decomposition of paired velocity fields with short time intervals using dual PIV, and
have performed superresolution measurements based on dynamic mode decomposition. These techniques
revealed physical phenomena that were difficult to estimate by conventional measurements.
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