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We developed an automated analysis method for predicting physical property
parameters from image data of dendrite precipitates and spinodal decomposition using the topological
concept of "persistent homology,” First, image data of dendrite precipitates and spinodal
decomposition were generated using the phase-field method. Next, persistent homology was used to
extract the features of the shape of microstructures. Then, principal component analysis was used
for dimensionality reduction, and the changes in the data were visualized in low-dimensional space.
The results suggest that it is possible to estimate various physical property parameters such as
development time, anisotropy parameter, gradient energy coefficient, and total energy in
metallographic formation.
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