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Method for Quantitatively Evaluating the Structure of Composite Electrodes from Scanning Electron Microscope Images
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Abstract

In devices such as the all solid state lithium battery which is expected to be the innovative battery for the next generation, it is said
that the structure such as the dispersion of functional particles in the electrode affects the characteristics. In order to analyze the
three-dimensional structure of the composite electrode, we have developed a method to segment several hundred electron microscopic
images by deep learning using Convolutional Neural Network (CNN). Segmentation, which conventionally required several hours per
sheet, has become possible in a few seconds, and good segmentation results very close to the manual were obtained. The quantitative
values of the three-dimensional structure obtained by this method correlated well with the measured values of the cell characteristics.
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Fig. 1 Cell structure of an all-solid-state lithium secondary battery
and sectional structure of the battery electrode
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Fig. 2 Process of FIB-SEM
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Fig. 3 Process of three-dimensional analysis
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Fig. 4 Example of the segmentation scheme
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contrast adjustment
(a) before adjustment, (b) after adjustment
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Fig. 7 Brightness adjustment of the input image
(a) before adjustment, (b) after adjustment
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Table 1 Comparison of the confusion matrix
- A& (CNN) Accuracy=0.97

Predicted Label
Active Solid P
material electrolyte e
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Table 2 Cell characteristics and calculation results
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