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IMPLEMENTASI ALGORITMA RANDOM FOREST TERHADAP
STATE-OF-CHARGE DAN STATE-OF-HEALTH
DARI LITHIUM-ION BATTERY-CELL PADA

ELECTRIC VEHICLE

Richard Nelson Gunawan

ABSTRAK

Penggunaan kendaraan listrik semakin populer dengan baterai lithium ion sebagai
komponen utama dalam penyediaan energi untuk kendaraan bermotor, terutama
pada mobil. Prediksi yang akurat terhadap State of Charge dan State of Health
dari baterai lithium ion sangat penting untuk menjaga keamanan operasional,
mengoptimalkan manajemen baterai pada kendaraan listrik, serta mengetahui faktor
yang berpengaruh signifikan pada baterai tersebut. Hal ini dilakukan agar dapat
meminimalkan biaya pembuatan maupun pergantian, terutama pada sel baterai.
Metode yang digunakan dalam penelitian ini adalah implementasi algoritma
Random Forest untuk memprediksi State of Charge dan State of Health dari sel
baterai lithium ion pada electric vehicle. Algoritma Random Forest merupakan
metode pembelajaran ensemble berbasis pohon keputusan yang mampu menangani
data berdimensi tinggi dan hubungan tidak linear antar variabel. Hasil penelitian
menunjukkan bahwa model yang dikembangkan mampu memberikan prediksi State
of Charge dan State of Health dengan akurasi yang memadai. Kesimpulan dari
penelitian ini adalah implementasi algoritma Random Forest dalam melakukan
prediksi State of Charge dan State of Health dari baterai lithium ion pada kendaraan
listrik memberikan hasil 0,73% untuk persentase Mean Absolute Error (MAE) pada
State of Health dan 1,72% untuk persentase Mean Absolute Error (MAE) pada State
of Charge.

Kata kunci: Electric Vehicle, Lithium Ion, Random Forest, State of Charge, State
of Health
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Implementation of Random forest Algorithm on State-Of-Charge and
State-Of-Health of lithium-ion battery-cell on Electric Vehicle

Richard Nelson Gunawan

ABSTRACT

The widespread use of electric vehicles relies on lithium ion batteries as a key
component of the vehicle’s energy supply. Lithium ion batteries are the main
component providing energy for motor vehicles, especially cars. Prediction of the
State of Charge and the State of Health of a lithium ion battery is essential for
maintaining operational safety, optimizing battery management in electric vehicles,
as well as determining factors that have a significant effect on the battery. This is
done to minimize the cost of manufacturing and replacement, especially of battery
cells. The method used in this research is to implement a Random Forest algorithm
to predict the State of Charge and State of Health of lithium ion battery cells in
electric vehicles. Random Forest algorithm is an ensemble learning method capable
of handling high dimensional data and nonlinear relationships between variables.
The results showed that the developed model could provide State of Charge and
State of Health predictions with sufficient accuracy. This research concludes that
the implementation of Random Forest algorithm in predicting State of Charge and
State of Health of lithium ion batteries in electric vehicles gives a result of 0.73%
for the percentage of Mean Absolute Error (MAE) on State of Health and 1.72% for
the percentage of Mean Absolute Error (MAE) on State of Charge.

Keywords: Electric Vehicle, Lithium Ion, Random Forest, State of Charge, State of
Health
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