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Evaluation of the structure and charge/discharge properties of

porous electrodes using persistent homology
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Porous electrodes are widely used in batteries and fuel cells because of their light weight and high specific
surface area. Their charge/discharge characteristics depend heavily on their microscopic structure, so
detailed structural analysis is necessary. In this study, we use persistent homology-based topology analysis
to quantify the connectivity and porosity of porous materials and evaluate the relationship between
structural characteristics and charge/discharge characteristics. We also use machine learning to explore
the possibility of applying this to efficient material design.
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