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Abstract - Lithium-ion batteries (LIBs) have a longer lifespan, higher energy density, and
lower self-discharge rates than other batteries, therefore, they are preferred as an Energy
Storage System (ESS). However, during years 2017 - 2019, 28 ESS fire accidents occurred in
Korea, and accurate capacity estimation of LIB is essential to ensure safety and reliability dur-
ing operations. In this study, data-driven modeling that predicts capacity changes according
to the charging cycle of LIB was conducted, and developed models were compared their per-
formance for the selection of the optimal machine learning model, which includes the Decision
Tree, Ensemble Learning Method, Support Vector Regression, and Gaussian Process Regression
(GPR). For model training, lithium battery test data provided by NASA was used, and GPR
showed the best prediction performance. Based on this study, we will develop an enhanced
LIB capacity prediction and remaining useful life estimation model through additional data
training, and improve the performance of anomaly detection and monitoring during operations,
enabling safe and stable ESS operations.
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2.1. Decision Tree

Decision Tree (DT)= A =8FolA 7 dxkH
02 AEEE ZIASEEE F shuelth. DT 7%
+ root node, interior node, leaf node® T ¥ T}
A3}H o2 EA volE] ZAEE A3, leaf n
odedll =22 w7tA] AR Aol Fate] HA
EgE ¢Ads] At HF =52 53 leaf no
deoll A TEHAF el o, o] He| BiE-S
53 Edl= dolH EJE tigk -3 e
3Tt [7].
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2.2. Ensemble &t& (bagging, boosting)

Bagging2 M &S 2] ¥ Fol 24 2d& g<F
ANA AHRE JASE WRelth HolEE25E 7
ExEJ & F, FEZEYT HolH=E Rd$ 3
FA711 grad BAY A9E HF AREgs T
gttt Boosting2 7HeAE &8st o ERVIE
24 ER7IE wt=e WHo|t)h Bagging DT 1%
DT 27} A2 EPH o2 AARE o =345, boo-
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2.3. Support Vector Regression
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2.4. Gaussian Process Regression
GPR2 H| R4 kernel 7]4ke] &7 mdo|m,
H2ES sl dF == A 2S5 goles A%
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3.2. NASA dataset (2007)
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