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ABSTRAK 

Analisis Komparatif Model Machine Learning untuk Penentuan 

Prioritas Penanganan Ruas Jalan Berbasis Data PKRMS dengan Integrasi 

Konteks Spasial dan Demografis 

 
Rizha Juniansyah Anwary  

2420828310022 

Dr.Eng. Irfan Prasetia, S.T., M.T. 

Pengelolaan jalan kabupaten memerlukan penentuan prioritas penanganan yang tidak 

hanya mempertimbangkan kondisi fisik ruas, tetapi juga pelayanan masyarakat, 

aksesibilitas, konektivitas, konteks spasial, demografis, serta keterbatasan sumber daya 

perencanaan. Penelitian ini bertujuan menganalisis faktor prioritas penanganan ruas jalan 

dan mengembangkan sistem pendukung keputusan berbasis machine learning dengan 

memanfaatkan data Provincial/Kabupaten Road Management System (PKRMS) 

Kabupaten Hulu Sungai Selatan. 

Penelitian menggunakan kerangka berlapis yang menggabungkan pendekatan normatif dan 

historis. Pendekatan normatif dibentuk melalui Analytic Hierarchy Process (AHP) dan 

Weighted Sum Model (WSM) menggunakan 17 variabel operasional yang ditetapkan 

setelah pemeriksaan redundansi indikator. Nilai normalisasi individual sebelum 

pembobotan digunakan sebagai fitur machine learning normatif, sedangkan kelompok Top-

30% ranking AHP–WSM digunakan sebagai label prioritas. Pendekatan historis 

menggunakan variabel prediktor temporal untuk membaca pola penanganan sebelumnya 

dan menilai kecenderungan ruas yang masuk dalam rencana penanganan umum tahun 

2026. Model yang digunakan meliputi Decision Tree, Random Forest, XGBoost, Support 

Vector Machine, dan Artificial Neural Network. Evaluasi dilakukan melalui metrik 

klasifikasi, evaluasi Top-K, interpretasi model menggunakan permutation importance 

secara out-of-fold, dan validasi kewajaran melalui blind review. 

Hasil penelitian menunjukkan bahwa pada pemodelan normatif, SVM memperoleh kinerja 

terbaik dengan ROC-AUC sebesar 0,979708 dan PR-AUC sebesar 0,961001. SVM 

menangkap 35 dari 35 ruas pada Top-35, 70 dari 70 ruas pada Top-70, dan 92 dari 105 ruas 

prioritas AHP–WSM pada Top-105. Interpretasi fold-wise permutation importance 

menunjukkan bahwa variabel yang paling memengaruhi kinerja SVM adalah persentase 

kondisi sedang, jarak ke ibu kota kabupaten, persentase kondisi rusak ringan, 

keterhubungan jalan nasional, dan jumlah penduduk yang dilayani. Pada pendekatan 

historis, konfigurasi terbaik berbeda menurut keluasan daftar pendek: Top-35 dicapai oleh 

Decision Tree dengan recall 28,57%, Top-70 oleh Random Forest dengan recall 50,00%, 

dan Top-105 oleh Random Forest dengan recall 64,29%. Blind review menunjukkan 

tingkat penerimaan sebesar 85,71% pada daftar pendek normatif dan 82,86% pada daftar 

pendek historis. Penelitian ini menghasilkan prototipe ML Priority Lab sebagai alat bantu 

rekomendatif, bukan penentu final kebijakan. 

Kata Kunci: Prioritas Penanganan Jalan, AHP, Machine Learning, 

PKRMS, Sistem Pendukung Keputusan, Permutation Importance. 
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ABSTRACT 

Comparative Analysis of Machine Learning Models for Road Maintenance 

Prioritization Based on PKRMS Data with Integration of Spatial and 

Demographic Contexts 

 
Rizha Juniansyah Anwary  

2420828310022 

Dr.Eng. Irfan Prasetia, S.T., M.T. 

 

Managing local road networks requires a prioritization framework that considers not only 

the physical condition of road segments but also public service coverage, accessibility, 

connectivity, spatial and demographic contexts, and limited planning resources. This study 

analyzed the factors influencing road treatment priorities and developed a machine 

learning-based decision support system using data from the Provincial/Kabupaten Road 

Management System (PKRMS) of Hulu Sungai Selatan Regency. 

The study applied a layered framework combining normative and historical approaches. 

The normative baseline was constructed using the Analytic Hierarchy Process (AHP) and 

Weighted Sum Model (WSM) based on 17 operational variables retained after indicator 

redundancy analysis. Individual normalized values before expert weighting were used as 

normative machine-learning predictors, while the upper 30% of the AHP–WSM ordering 

formed the priority label. Historical modeling used temporally ordered predictors to learn 

previous treatment patterns and identify road sections likely to enter the general 2026 road 

treatment plan. Five algorithms were evaluated: Decision Tree, Random Forest, XGBoost, 

Support Vector Machine, and Artificial Neural Network. Performance was assessed using 

classification metrics, Top-K evaluation, out-of-fold permutation importance, and a blind 

review of shortlist plausibility. 

The results showed that SVM achieved the strongest normative performance, with a ROC-

AUC of 0.979708 and a PR-AUC of 0.961001. SVM captured 35 of 35 priority roads at 

Top-35, 70 of 70 at Top-70, and 92 of 105 AHP–WSM priority roads at Top-105. Fold-

wise permutation importance identified moderate-condition share, distance to the regency 

capital, light-damage share, national-road connectivity, and population served as the most 

influential variables for SVM performance. In historical modeling, the best configuration 

varied by shortlist size: Decision Tree performed best at Top-35 with a recall of 28.57%, 

while Random Forest performed best at Top-70 and Top-105 with recall values of 50.00% 

and 64.29%. The blind review indicated acceptance rates of 85.71% for the normative 

shortlist and 82.86% for the historical shortlist. The ML Priority Lab prototype is 

positioned as a recommendation-oriented decision support tool rather than a mechanism 

for determining final policy. 

Keywords: Road treatment prioritization; Analytic Hierarchy Process (AHP); 

machine learning; PKRMS; decision support system; permutation importance. 
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