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ABSTRAK 

Jalan Tol Pandaan–Malang merupakan salah satu ruas tol dengan tingkat 

utilisasi tinggi yang menghubungkan Surabaya dengan Kota Malang. Fluktuasi 
volume kendaraan yang dipengaruhi hari kerja, akhir pekan, dan musim libur 

menyulitkan perencanaan kapasitas gardu tol, sementara metode statistik 
konvensional seperti ARIMA, Double Moving Average, dan Double Exponential 
Smoothing memiliki keterbatasan dalam menangkap pola nonlinier dan 

ketergantungan temporal jangka panjang pada data volume kendaraan. 
Penelitian ini bertujuan membangun model prediksi volume kendaraan 

menggunakan metode Long Short-Term Memory (LSTM) dengan target akurasi 
sebesar 70%, serta mengevaluasi hasil prediksi pada lima gerbang tol ruas 
Pandaan–Malang (Gerbang Tol Purwodadi, Lawang, Pakis, Singosari, dan 

Malang) selama 12 bulan mendatang. Penelitian menggunakan data historis 
volume kendaraan periode Januari 2023 hingga Desember 2025 yang diperoleh 
dari sistem Traffic Collection PT Jasamarga Pandaan Malang. Tahapan penelitian 

meliputi preprocessing data (penanganan missing values dan outliers, agregasi 
data bulanan, normalisasi StandardScaler), eksplorasi data, pembentukan 

arsitektur model LSTM dengan optimasi hyperparameter menggunakan Optuna, 
pelatihan model, evaluasi, hingga prediksi. Hasil evaluasi pada data testing 
menunjukkan model memperoleh nilai RMSE sebesar 2.785,34, MAE sebesar 

2.021,40, MAPE sebesar 3,43%, dan R² sebesar 0,8833, yang menunjukkan 
tingkat kesalahan prediksi rendah dan kemampuan model menjelaskan hubungan 

data aktual dengan hasil prediksi secara baik. Hasil prediksi menunjukkan total 
volume kendaraan tahun 2026 diperkirakan mencapai 20.584.344 kendaraan, 
dengan volume bulanan tertinggi pada Juli 2026 dan terendah pada Februari 

2026, serta Gerbang Tol Singosari sebagai gerbang dengan volume tertinggi. 
Hasil penelitian ini diharapkan dapat menjadi dasar perencanaan kapasitas 
operasional gerbang tol bagi PT Jasamarga Pandaan Malang dan Badan Pengatur 

Jalan Tol. 

Kata kunci: prediksi volume kendaraan, Long Short-Term Memory (LSTM), 

gerbang tol, time series, Optuna 
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ABSTRACT 

The Pandaan–Malang Toll Road is a high-utilization toll corridor connecting 
Surabaya and Malang City. Fluctuations in vehicle volume influenced by 
weekdays, weekends, and holiday seasons make toll gate capacity planning 
difficult, while conventional statistical methods such as ARIMA, Double Moving 
Average, and Double Exponential Smoothing have limitations in capturing 
nonlinear patterns and long-term temporal dependencies in vehicle volume data. 
This study aims to build a vehicle volume prediction model using the Long Short-
Term Memory (LSTM) method with a target accuracy of 70%, as well as to 
evaluate the prediction results at five toll gates along the Pandaan–Malang road 
(Purwodadi, Lawang, Pakis, Singosari, and Malang Toll Gates) for the next 12 
months. The study used historical vehicle volume data from January 2023 to 
December 2025 obtained from the Traffic Collection system of PT Jasamarga 
Pandaan Malang. The research stages included data preprocessing (handling 
missing values and outliers, monthly data aggregation, StandardScaler 
normalization), exploratory data analysis, LSTM model architecture design with 
hyperparameter optimization using Optuna, model training, evaluation, and 
prediction. Evaluation results on the testing data showed that the model 
achieved an RMSE of 2,785.34, an MAE of 2,021.40, an MAPE of 3.43%, and an 
R² of 0.8833, indicating a low prediction error rate and a strong ability of the 
model to explain the relationship between actual and predicted data. The 
prediction results showed that the total vehicle volume for 2026 is estimated to 
reach 20,584,344 vehicles, with the highest monthly volume occurring in July 
2026 and the lowest in February 2026, while Singosari Toll Gate recorded the 
highest volume among the five gates. The results of this study are expected to 
serve as a basis for operational capacity planning at toll gates for PT Jasamarga 
Pandaan Malang and the Toll Road Regulatory Agency (BPJT). 

Keywords: vehicle volume prediction, Long Short-Term Memory (LSTM), toll 
gate, time series, Optuna 

 

 

 


