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ABSTRAK

Nama : Kirso

NIM : 14230033

Program Studi : llmu Komputer

Fakultas : Teknologi Informasi

Jenjang : Strata Dua (S2)

Peminatan . Software Engineering & Data Science

Judul Tesis  : Prediksi Dini Batu Empedu Berbasis Bioimpedansi Dan Data
Laboratorium Menggunakan Machine Learning Teroptimasi

Penyakit batu empedu (kolelitiasis) merupakan gangguan gastrointestinal yang sering
bersifat asimtomatik pada tahap awal, namun berisiko menimbulkan komplikasi serius
Jika tidak terdeteksi. Penelitian ini mengembangkan kerangka kerja machine learning
teroptimasi untuk prediksi dini non-invasif menggunakan data bioimpedansi dan
pemeriksaan laboratorium rutin. Dataset publik UCI Gallstone digabungkan dengan
data rumah sakit lokal dan diperkaya melalui feature engineering untuk membentuk
fitur komposit bermakna secara klinis, seperti rasio lipid, indeks komposisi tubuh, skor
komorbiditas, dan laju filtrasi glomerulus. Tujuh model klasifikasi dioptimasi
menggunakan Random Search dan dievaluasi melalui skema holdout (80:20) serta 10
fold stratified cross-validation. Hasil evaluasi menunjukkan ANN teroptimasi
mencapai akurasi 91,19%, recall 95,65%, dan ROC-AUC 0,979, sementara Random
Forest teroptimasi memperoleh AUC tertinggi 0,982. Analisis interpretabilitas
menggunakan SHAP mengidentifikasi jenis kelamin, total body water, hemoglobin,
serta rasio lipid sebagai prediktor utama. Temuan ini menunjukkan potensi pendekatan
sebagai sistem pendukung keputusan klinis yang akurat dan hemat biaya untuk
skrining dini batu empedu.

Kata kunci: Penyakit Batu Empedu, Pembelajaran Mesin, Optimasi Hiperparameter,
Bioimpedansi, Rekayasa Fitur, Interpretabilitas SHAP, Prediksi Dini
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ABSTRACT

Name : Kirso

NIM : 14230033

Study of Program : Computer Science

Faculty . Information Technology

Levels : Master Degree (S2)

Concentration . Software Engineering & Data Science

Title : Early Prediction of Gallstone Disease Using Optimized
Machine Learning Models on Bioimpedance and Laboratory
Data

Gallstone disease (cholelithiasis) is often asymptomatic in its early stages but may
lead to serious complications if undetected. This study proposes an optimized machine
learning framework for non-invasive early prediction using bioimpedance and routine
laboratory data. A public UCI Gallstone dataset was combined with local hospital
data and enhanced through feature engineering to generate clinically meaningful
composite features, including lipid ratios, body composition indices, comorbidity
score, and glomerular filtration rate. Seven classification models were optimized using
Random Search and evaluated with an 80:20 holdout scheme and 10-fold stratified
cross-validation. The optimized ANN achieved 91.19% accuracy, 95.65% recall, and
a ROC-AUC of 0.979, while the optimized Random Forest attained the highest AUC
(0.982). SHAP analysis identified gender, total body water, hemoglobin, and lipid
ratios as key predictors. These results demonstrate the potential of the proposed
approach as an accurate and cost-effective clinical decision support tool for early
gallstone screening.

Keywords: Gallstone Disease, Maching Learning, Hyperparameter Optimization,
Bioimpedance, Feature Engineering, SHAP Interpretability, Early Prediction
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