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Technique / Deep Learning

This thesis presents an approach for State of Health (SOH) estimation of
lithium-ion batteries to address challenges regarding large-scale data volume and
complex degradation patterns. The research focuses on applying a resampling
technique to reduce data complexity, utilizing extracted features such as the Area
Under the Curve (AUC), Charging/Discharging Duration, and Incremental Capacity
Analysis (ICA) for deep learning estimation. The methodology was evaluated using
Oxford and NASA datasets, which exhibit distinct physical characteristics and
degradation behaviors. The experimental results demonstrate that applying the
resampling technique significantly reduces the size and complexity of the
measurement data, leading to a substantial reduction in model training time compared
to using raw data, while preserving critical information required for accurate estimation.
Selecting a resampling interval appropriate for the specific data characteristics
effectively filters noise or retains fine-grained details of complex electrochemical
behaviors. Furthermore, empirical comparisons confirm that deep learning models
utilizing these extracted features exhibit superior robustness and accuracy in SOH
prediction compared to traditional statistical methods. The findings suggest that the
proposed approach is capable of adapting to diverse degradation patterns and serves
as a viable solution for implementation in battery management systems with limited

computational resources
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