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ABSTRAK 
 

Nama Mahasiswa / NPM  : Daniel Manalu / 21081010189. 
Judul Skripsi                     : Optimasi Random Forest Untuk Predictive 

Maintenance Dengan Random Search Dan 
Multiclass One-Vs-Rest. 

Dosen Pembimbing          : 1. Eva Yulia Puspaningrum, S.Kom., M.Kom. 
 2. Chrystia Aji Putra, S.Kom., M.T. 

 
 
Penelitian ini bertujuan mengembangkan model Random Forest yang dioptimasi 
untuk predictive maintenance dengan menggabungkan Random Search (tuning 
hyperparameter) dan pendekatan klasifikasi multiclass One-vs-Rest (OvR). Fokus 
penelitian adalah memprediksi enam jenis kegagalan mesin (Tool Wear Failure, 
Heat Dissipation Failure, Power Failure, Overstrain Failure, Random Failure, dan 
No Failure) menggunakan data sensor kendaraan sintetis dari Predictive 
Maintenance Dataset (AI4I 2020). Metode meliputi pra-pemrosesan data 
(normalisasi, rekayasa fitur), Random Search untuk mengoptimasi hyperparameter 
(misal: n_estimators, max_depth), dan OvR untuk menangani ketidakseimbangan 
kelas. Evaluasi menggunakan metrik accuracy, precision, recall, F1-score, ROC-
AUC, dan Matthews Correlation Coefficient (MCC). Hasil menunjukkan model 
teroptimasi mencapai akurasi 99,1% dengan MCC 0,86, mengungguli model 
baseline. Tantangan utama terletak pada deteksi kelas minoritas (misal: Random 
Failure). Penelitian ini berkontribusi pada industri dengan meningkatkan efisiensi 
pemeliharaan melalui prediksi kegagalan berbasis data. 
 
Kata kunci : Predictive Maintenance, Random Forest, Random Search, One-vs-

Rest, Optimasi Hyperparameter, Machine Learning 
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ABSTRACT 
 

Student Name / NPM : Daniel Manalu / 21081010189 
Thesis Title : Random Forest Optimization for Predictive 

Maintenance Using Random Search and Multiclass 
One-vs-Rest 

Advisor : 1. Eva Yulia Puspaningrum, S.Kom., M.Kom. 
 2. Chrystia Aji Putra, S.Kom., M.T. 

 
 
This study aims to develop an optimized Random Forest model for predictive 
maintenance by integrating Random Search for hyperparameter tuning and a 
multiclass One-vs-Rest (OvR) classification approach. The research focuses on 
predicting six types of machine failures (Tool Wear Failure, Heat Dissipation 
Failure, Power Failure, Overstrain Failure, Random Failure, and No Failure) 
using synthetic vehicle sensor data from the Predictive Maintenance Dataset (AI4I 
2020). The methodology includes data preprocessing (normalization, feature 
engineering), Random Search for optimizing hyperparameters (e.g., n_estimators, 
max_depth), and OvR to handle class imbalance. Evaluation metrics such as 
accuracy, precision, recall, F1-score, ROC-AUC, and Matthews Correlation 
Coefficient (MCC) were used. Results show that the optimized model achieved 
99.1% accuracy with MCC 0.86, outperforming the baseline. However, challenges 
remain in detecting minority classes (e.g., Random Failure). This research 
contributes to industrial applications by enhancing maintenance efficiency through 
data-driven failure prediction. 
 
Keywords : Predictive Maintenance, Random Forest, Random Search, One-vs-

Rest, Hyperparameter Optimization, Machine Learning 
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