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In this study, we developed data-driven methods to accelerate the research
and development of complex materials with multi-scale structures, where network structures such as
carbon nanotubes and cellulose nanofibers influence physical properties. We successfully quantified
network topology descriptors from scanning electron microscope images using developed image analysis

techniques, which can predict or interpret the effects of network entanglement on the physical
properties of carbon nanotube films. For multi-faceted characterization of structural data, we
proposed a new tabular two-dimensional correlation analysis method, demonstrating its effectiveness
in elucidating the sequence of structural changes caused by process conditions such as
high-temperature annealing, where micro to macro structures exhibit complex changes.
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[ Variable | _Importance |
NodeDensity 0.438
G_D 0.417
Mean_BranchLength 0.343
Mean_VoidDiameter 0.007
Mean_BranchCurvature 0.007
Mean_BranchDiameter 0.006
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[ Variable | _Importance |
Mean_VoidDiameter 155248
G_D 0.318
Mean_BranchCurvature 0.040
Mean_BranchLength 0.017
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