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ABSTRAK 

 

ANALISIS EVALUASI METRIK KINERJA MODEL TRANSFORMER 

DAN SUPPORT VECTOR REGRESSION PADA SISTEM FAST CHARGING 

BATERAI LITHIUM POLYMER 

(2026: xii + 66 halaman + 20 tabel + 33 gambar + daftar pustaka + lampiran) 

 

DYLAN ADRIANSYAH EFFENDI  

062240342204 

JURUSAN TEKNIK ELEKTRO 

PROGRAM STUDI SARJANA TERAPAN TEKNIK ELEKTRO 

POLITEKNIK NEGERI SRIWIJAYA 

 

Proses pengisian baterai Lithium Polymer memerlukan estimasi Time to Full 

Charge (TTF) yang akurat untuk meningkatkan efisiensi dan keamanan pengisian. 

Penelitian ini bertujuan merancang sistem fast charging berbasis ESP32 yang 

mampu memonitor parameter pengisian secara real-time serta membandingkan 

kinerja algoritma Transformer dan Support Vector Regression (SVR) dalam 

mengestimasi waktu pengisian baterai Lithium Polymer 3S. Sistem menggunakan 

sensor PZEM-017 untuk mengukur tegangan, sensor ACS758 untuk mengukur 

arus, dan sensor GY-906 untuk mengukur suhu, sedangkan aplikasi Blynk 

digunakan sebagai media pemantauan secara real-time. Data yang diperoleh 

diproses melalui tahap preprocessing berupa pembersihan data, feature 

engineering, dan normalisasi menggunakan RobustScaler, kemudian digunakan 

untuk melatih model Transformer berbasis PatchTST dan SVR. Evaluasi dilakukan 

menggunakan metrik Mean Absolute Error (MAE), Root Mean Square Error 

(RMSE), Mean Absolute Percentage Error (MAPE), dan koefisien determinasi 

(R²). Hasil penelitian menunjukkan bahwa model Transformer memperoleh nilai 

MAE 22,54 detik, RMSE 29,61 detik, MAPE 16,83%, dan R² 0,9981, sedangkan 

model SVR memperoleh MAE 14,67 detik, RMSE 20,16 detik, MAPE 11,38%, 

dan R² 0,9991. Berdasarkan hasil tersebut, kedua model memiliki performa yang 

sangat baik dalam mengestimasi waktu pengisian baterai, namun SVR memberikan 

akurasi yang lebih tinggi dibandingkan Transformer pada dataset yang digunakan 

dalam penelitian ini. 

 

Kata Kunci: Fast Charging, Lithium Polymer, Time to Full Charge, Transformer, 

PatchTST, Support Vector Regression, ESP32. 
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ABSTRACT 

 

PERFORMANCE EVALUATION METRICS ANALYSIS OF 

TRANSFORMER AND SUPPORT VECTOR REGRESSION MODELS IN A 

LITHIUM POLYMER BATTERY FAST CHARGING SYSTEM 

(2026: xiii + 66 pages + 20 tables + 33 figures + references + appendices) 

 

DYLAN ADRIANSYAH EFFENDI 

062240342204 

DEPARTMENT OF ELECTRICAL ENGINEERING 

BACHELOR OF APPLIED ELECTRICAL ENGINEERING STUDY 

PROGRAM 

SRIWIJAYA STATE POLYTECHNIC 

 

The charging process of Lithium Polymer batteries requires accurate Time to Full 

Charge (TTF) estimation to improve charging efficiency and safety. This study aims 

to develop an ESP32-based fast charging system capable of monitoring charging 

parameters in real time and to compare the performance of the Transformer and 

Support Vector Regression (SVR) algorithms in estimating the charging time of a 

3-cell Lithium Polymer battery. The proposed system employs a PZEM-017 sensor 

to measure voltage, an ACS758 sensor to measure current, and a GY-906 sensor to 

measure temperature, while the Blynk application is used for real-time monitoring. 

The collected data were processed through preprocessing stages, including data 

cleaning, feature engineering, and normalization using RobustScaler, before being 

used to train a PatchTST-based Transformer model and an SVR model. Model 

performance was evaluated using Mean Absolute Error (MAE), Root Mean Square 

Error (RMSE), Mean Absolute Percentage Error (MAPE), and the coefficient of 

determination (R²). The results show that the Transformer model achieved an MAE 

of 22.54 seconds, RMSE of 29.61 seconds, MAPE of 16.83%, and an R² of 0.9981, 

while the SVR model achieved an MAE of 14.67 seconds, RMSE of 20.16 seconds, 

MAPE of 11.38%, and an R² of 0.9991. These findings indicate that both models 

performed very well in estimating battery charging time. However, the Support 

Vector Regression (SVR) model outperformed the Transformer model by achieving 

higher prediction accuracy on the dataset used in this study. 

 

Keywords: Fast Charging, Lithium Polymer Battery, Time to Full Charge (TTF), 

Transformer, PatchTST, Support Vector Regression (SVR), ESP32. 
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