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Battery Degradation Factor Analysis Technology by Machine Learning Using Battery
Monitoring Data
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In order to realize carbon neutrality there is a growing need to improve the reuse rate of batteries. This
requires very accurate diagnosis results of the remaining battery life. Since there are multiple degradation
mechanisms in batteries, we must understand their main causes to accurately diagnose the remaining
life of each battery. We applied logistic regression to develop a technique to extract readable features
for degradation factors from battery monitoring time-series data and to analyze the main causes of

degradation.
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Fig.1 External appearance of Li ion battery system
for HEMS
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Fig.2 Actual measured data of battery capacity

Fig. 3 Battery Monitoring data
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Table 1 Analysis conditions to get a clue
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Fig. 4 Flow of setting explanatory variables in
mechanical analysis
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Table 2 List of feature quantities extracted by tsfresh
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Fig.5 Selection result of features on temperature
variables
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Fig. 6 Selection result of features on SOC variables
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Fig. 7 Comparison “accumulated” information
between available and unavailable groups
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Fig. 8 Comparison of “accumulated” information in
unavailable groups
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Fig. 9 Comparison “fluctuating” information between
available and unavailable groups
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Fig. 10 Comparison of “fluctuating” information in
unavailable groups
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Table 3 Summary of recreated feature quantities
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Table 4 Analysis conditions for model building

RO OPL 72D DN & R, W 7 VI
L CIEBOBARRITTH 5 L\ ) Bl 7 — & fi
T 572, Elastic Net 12 & 2 IEHIMEIIG % FEHid 5.

8 2 IEAAL O EHIME %2 # €5 % 728, Leave-one-
out R ZMGETHHM L 7245 £ % Fig. 11 1R

F7, Ao OB E T E LT, one standard

error rule (Ise W —)V ) T%E L 7.

Fig. 11 Evaluation in cross-validation
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Fig. 12 Confirmation of model performance by ROC
curve
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Fig. 13 standard partial regression coefficient of the
model
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