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ANN (Artificial Neural Network) : Algoritma jaringan saraf tiruan yang meniru
cara kerja otak manusia.

RF (Random Forest) : Algoritma ensemble learning berbasis pohon keputusan.
SMOTE (Synthetic Minority Over-sampling Technique) : Teknik penyeimbangan
data dengan membuat sampel sintetis pada kelas minoritas.

Akurasi (Accuracy) : Persentase prediksi benar dari seluruh data uiji.
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INTISARI

Diabetes mellitus merupakan penyakit kronis dengan prevalensi yang terus
meningkat dan berpotensi menimbulkan komplikasi serius apabila tidak terdeteksi
sejak dini, sehingga diperlukan metode pendukung yang lebih akurat dalam
menganalisis risiko diabetes. Penelitian ini dilakukan untuk membandingkan
kinerja algoritma Artificial Neural Network (ANN) dan Random Forest (RF)
dalam klasifikasi diabetes dengan menggunakan dataset publik dari Kaggle.
Tahapan penelitian meliputi pra-pemrosesan data melalui penanganan nilai tidak
logis, normalisasi, dan penyeimbangan kelas dengan Synthetic Minority Over-
sampling Technique (SMOTE), kemudian “model dibangun menggunakan
algoritma ANN dan RF serta dievaluasi menggunakan metrik akurasi, presisi,
recall, F1-score, dan AUC-ROC dengan tambahan visualisasi berupa confusion
matriX, kurva ROC, heatmap korelasi, dan feature importance. Hasil penelitian
menunjukkan bahwa algoritma Random Forest memberikan performa lebih baik
dengan akurasi 77,67%, presisi 75,93%, recall 81,46%, F1-score 78,59%, dan
AUC 77,64%, sedangkan Artificial Neural Network memperoleh akurasi 75,67%,
presisi 71,43%, recall 86,09%, F1-score 78,08%, dan AUC 75,60%. Penelitian ini
diharapkan dapat memperkaya literatur akademik mengenai perbandingan
algoritma machine learning di bidang kesehatan serta memberikan dasar teoritis

bagi penelitian lanjutan terkait analisis penyakit diabetes.

Kata kunci: Diabetes Mellitus, ANN, Random Forest, Machine Learning,
Klasifikasi
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ABSTRACT

Diabetes mellitus is a chronic disease with an increasing prevalence that
can lead to severe complications if not detected early, thus requiring more
accurate methods to support risk analysis. This study aims to compare the
performance of Artificial Neural Network (ANN) and Random Forest (RF)
algorithms in diabetes classification using a public dataset from Kaggle. The
research process involved data preprocessing through handling invalid values,
normalization, and class balancing with the Synthetic Minority Over-sampling
Technique (SMOTE), followed by model construction using ANN and RF, which
were then evaluated with accuracy, precision, recall, F1-score, and AUC-ROC
metrics, as well as visualizations including confusion matrix, ROC curve,
correlation heatmap, and feature importance. The results showed that Random
Forest achieved better performance with 77.67% accuracy, 75.93% precision,
81.46% recall, 78.59% F1-score, and 77.64% AUC, while Artificial Neural
Network obtained 75.67% accuracy, 71.43% precision, 86.09% recall, 78.08%
Fl-score, and 75.60% AUC. This research is expected to enrich academic
literature on machine learning algorithm comparison in the healthcare field and

provide a theoretical foundation for further studies related to diabetes analysis..

Keyword: Diabetes Mellitus, ANN, Random Forest, Machine Learning,

Classification
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