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By utilizing deep learning, the purpose of this thesis is to improve work efficiency by
automatically extracting pores from SEM image data of Lithium-ion Battery (LIB) and
to improve the accuracy of SOC estimation required for BMS. To utilize deep learning,
“construction of appropriate network model”, “preparation of training data”, and
“taking very long time for learning” are recognized as major issues.

This thesis presents a method to automatically extract the position and shape of
pores from SEM data by using a unique network model that is evolved from U-Net
model in CNN. The accuracy of extracting the pores was compared between this
method and 10 material researchers (from beginners to experts) by using the IoU.
This method achieved almost the same accuracy as experts. The accuracy of this
method which was customized U-Net was 67. 5% over the standard FCN 30. 3% and
the modified FCN 52. 7%, showing a clear advantage in accuracy.

This thesis presents a method to estimate SOC of LIB by using a unique network
model using the LSTM model. Regarding the method of preparing training data, first,
the measurement data obtained by the equivalent circuit model with various
conditions set in the laboratory was used as the training data. Next, this thesis
presents an innovative training data construction method that adds the SOC
estimation data, calculated by the RLS-EKF, to the training data. The accuracy of
the SOC estimation result of the battery was compared by using the RMSE.
Experimental results show that the accuracy of the EKF fluctuated from 0. 5 to 3%
depending on the data, but the accuracy of this method was stable at about 1. 0%. By

fine-tuning the transfer learning using the knowledge model, it was confirmed that



the learning effect was 1. 0% accuracy and 55% reduction in learning time reduced

from about 2200 seconds to about 1000 seconds.



