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ABSTRAK 

DETEKSI STROKE MENGGUNAKAN ALGORITMA GRADIENT 

BOOSTING DENGAN OPTIMASI HYPERPARAMETER BAYESIAN 

UNTUK PENANGANAN DATA TIDAK SEIMBANG 
(Oleh: Alvaro Putra Prasetya | Pembimbing: Dr. Arfan Eko Fahrudin, S.Si., M.Eng., Prof. 

Dr. Ichsan Ridwan, S.Si., M.Kom., 2025) 

 

Stroke merupakan penyakit kardiovaskular dengan tingkat kematian tinggi yang menjadi 

beban kesehatan global. Penelitian ini bertujuan mengembangkan model deteksi stroke 

menggunakan algoritma Gradient Boosting (LightGBM dan XGBoost) yang dioptimasi 

dengan Bayesian Optimization untuk menangani ketidakseimbangan data ekstrem (5% 

kasus positif). Dataset yang digunakan terdiri dari 5.110 data pasien dengan fitur klinis 

seperti usia, kadar glukosa rata-rata, BMI, hypertension, dan riwayat penyakit jantung. 

Synthetic Minority Oversampling Technique (SMOTE) diterapkan untuk 

menyeimbangkan distribusi kelas dari 249:4.861 menjadi 4.861:4.861. Hasil penelitian 

menunjukkan bahwa sebelum dilakukan optimasi Bayesian, model LightGBM 

memperoleh Accuracy 0,95, Precision 0,92, Recall 0,97, dan F1-Score 0,95, sedangkan 

XGBoost memperoleh Accuracy 0,95, Precision 0,94, Recall 0,97, dan F1-Score 0,96. 

Setelah optimasi Bayesian, model LightGBM mencapai Accuracy 0,97, Precision 0,96, 

Recall 0,97, dan F1-Score 0,97, sedangkan XGBoost memperoleh Accuracy 0,97, 

Precision 0,95, Recall 0,98, dan F1-Score 0,97. Model XGBoost terbaik 

diimplementasikan dalam aplikasi web berbasis Streamlit untuk memberikan prediksi 

risiko stroke secara real-time. Penelitian ini diharapkan dapat dikembangkan ke dalam 

layanan sistem prediksi kesehatan terintegrasi berbasis API agar dapat dihubungkan 

dengan aplikasi rumah sakit atau platform kesehatan masyarakat. 

Kata Kunci : Stroke, LightGBM, XGBoost, Bayesian Optimization, Data Tidak Seimbang 
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ABSTRACT 

STROKE DETECTION USING GRADIENT BOOSTING ALGORITHM 

WITH BAYESIAN HYPERPARAMETER OPTIMIZATION FOR 

IMBALANCED DATA HANDLING 
 (By: Alvaro Putra Prasetya | Supervisors: Dr. Arfan Eko Fahrudin, S.Si., M.Eng., Prof. 

Prof. Dr. Ichsan Ridwan, S.Si., M.Kom., 2025) 

 

Stroke is a cardiovascular disease with a high mortality rate that poses a global health 

burden. This study aims to develop a stroke detection model using Gradient Boosting 

algorithms (LightGBM and XGBoost) optimized with Bayesian Optimization to address 

extreme data imbalance (5% positive cases). The dataset used consisted of 5,110 patient 

data with clinical features such as age, average glucose levels, BMI, hypertension, and a 

history of heart disease. The Synthetic Minority Oversampling Technique (SMOTE) was 

applied to balance the class distribution from 249:4,861 to 4,861:4,861. The results 

showed that before Bayesian optimization, the LightGBM model achieved an accuracy of 

0.95, precision of 0.92, recall of 0.97, and F1-score of 0.95, while XGBoost achieved an 

accuracy of 0.95, precision of 0.94, recall of 0.97, and F1-score of 0.96. After Bayesian 

optimization, the LightGBM model achieved an accuracy of 0.97, precision of 0.96, recall 

of 0.97, and F1-score of 0.97, while XGBoost obtained an accuracy of 0.97, precision of 

0.95, recall of 0.98, and F1-score of 0.97. The best XGBoost model was implemented in a 

Streamlit-based web application to provide real-time stroke risk predictions. This research 

is expected to be developed into an integrated API-based health prediction system service 

so that it can be connected to hospital applications or public health platforms. 

Keywords: Stroke, LightGBM, XGBoost, Bayesian Optimization, Imbalanced Data 
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