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ABSTRAK 

 

 

Nama Mahasiswa : Muhammad Hakam Fardana / 20081010198 

Judul Skripsi : Analisis Prediksi Emisi Karbon Dioksida 

Kendaraan Bermotor menggunakan Algoritma 

Hibrida LSTM dan ARIMA 

Dosen Pembimbing : 1. Wahyu SJ Saputra, S.Kom., M.Kom.  

  2. Made Hanindia Prami S, S.Kom., M.Cs.  

 

Emisi CO2 dari kendaraan bermotor berkontribusi substansial terhadap perubahan 

iklim. Peramalan akurat tren emisi krusial untuk strategi mitigasi. Penelitian ini 

mengevaluasi performa model Hibrida Long Short-Term Memory (LSTM) dan 

Autoregressive Integrated Moving Average (ARIMA) dalam memprediksi Emisi 

CO2 Kendaraan Bermotor. Model hibrida ini menggabungkan kapabilitas ARIMA 

(pola linier) dan LSTM (pola non-linier jangka panjang). Menggunakan 1000 data 

historis dari Aplikasi Eco-Route, model hibrida diuji dan dibandingkan dengan 

model tunggal. Hasil menunjukkan model hibrida mencapai akurasi baik dengan 

MAE 0.0941, MAPE 10.20%, dan RMSE 0.1081 pada skenario terbaiknya. Namun, 

pada dataset ini, model ARIMA tunggal menunjukkan performa terbaik (MAE 

0.0835, MAPE 9.33%, RMSE 0.0975). Keterbatasan dataset memengaruhi 

kapabilitas hibrida. Disimpulkan, model Hibrida LSTM-ARIMA layak sebagai 

alternatif prediksi emisi CO2 dan berpotensi signifikan pada dataset lebih 

komprehensif. 

 

 

 

Kata Kunci: Emisi CO2 Kendaraan Bermotor, Algoritma Hibrida LSTM dan 

ARIMA, Peramalan  
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ABSTRACT 

 

 

Student Name / NPM : Muhammad Hakam Fardana / 20081010198 

Thesis Title : Analysis and Prediction of Motor Vehicle Carbon 

Dioxide Emissions Using a Hybrid LSTM and 

ARIMA Algorithm 

Advisors : 1. Wahyu SJ Saputra, S.Kom., M.Kom.  

  2. Made Hanindia Prami S, S.Kom., M.Cs.  

 

 

CO2 emissions from motor vehicles contribute substantially to climate change. 

Accurate prediction of emission trends is thus crucial for mitigation strategies. This 

research evaluates the performance of a Hybrid Long Short-Term Memory (LSTM) 

and Autoregressive Integrated Moving Average (ARIMA) model for predicting 

Motor Vehicle CO2 Emissions. This hybrid model integrates ARIMA's capability 

in handling linear patterns and LSTM's in capturing long-term non-linear 

dependencies. Using 1000 historical data entries from the Eco-Route Application, 

the hybrid model was tested and compared with single models. Results show the 

hybrid model achieved good prediction accuracy with MAE 0.0941, MAPE 

10.20%, and RMSE 0.1081 in its best scenario. However, on this specific dataset, 

the single ARIMA model demonstrated the best overall performance (MAE 0.0835, 

MAPE 9.33%, RMSE 0.0975). Dataset limitations were identified as affecting the 

hybrid's capability. The Hybrid LSTM-ARIMA model is determined to be a 

promising option for CO2 emission prediction, especially when larger datasets are 

available. 

 

 

Keywords: Motor Vehicle CO2 Emissions, Emission Prediction, Hybrid Algorithm 

LSTM and ARIMA, LSTM, ARIMA, Forecasting 
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