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ANALISIS DAMPAK SMOTE DAN KOMPARASI METODE SELEKSI
FITUR PADA KLASIFIKASI N-STAGE ADENOKARSINOMA PARU

BERBASIS RADIOMIK

Pandu Aji Wicaksono

ABSTRAK

Adenokarsinoma paru adalah subtipe kanker paru yang paling umum, di mana
tahapan penyebaran pada kelenjar getah bening (N-Stage) sangat penting dalam
pengobatan dan prognosis pasien. Pendekatan radiomik pada citra Computed
Tomography (CT) memberikan solusi diagnosis non-invasif, namun terkendala oleh
dimensi fitur tinggi dan ketidakseimbangan kelas yang dapat menyebabkan bias
dalam model. Penelitian ini menganalisis penerapan teknik Synthetic Minority
Over-sampling Technique (SMOTE) dan evaluasi tiga metode seleksi fitur (mRMR,
Boruta, dan L1-LASSO) pada model klasifikasi Machine Learning dan Deep
Learning (XGBoost, SVM, TabNet). Menggunakan dataset TCGA-LUAD yang
diproses dengan PyRadiomics, hasil eksperimen menunjukkan bahwa SMOTE
meningkatkan sensitivitas model, terutama pada SVM. XGBoost dengan seleksi
fitur mRMR dan SMOTE menghasilkan performa optimal (Accuracy 0,95, F1-
Macro 0,96). Penelitian ini menyimpulkan bahwa integrasi teknik penyeimbangan
data dan seleksi fitur yang tepat sangat penting untuk sistem pendukung keputusan
klinis dalam penentuan N-Stage kanker paru.

Kata kunci: Adenokarsinoma Paru, N-Stage, Radiomics, Seleksi Fitur, SMOTE
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ANALYSIS OF THE IMPACT OF SMOTE AND COMPARISON OF
FEATURE SELECTION METHODS ON N-STAGE LUNG

ADENOCARCINOMA CLASSIFICATION BASED ON RADIOMICS

Pandu Aji Wicaksono

ABSTRACT

Lung adenocarcinoma is the most prevalent subtype of lung cancer, where
the staging of lymph node involvement (N-Stage) plays a crucial role in
treatment strategies and patient prognosis. Radiomics approaches using Computed
Tomography (CT) images offer a non-invasive diagnostic solution but are
challenged by high feature dimensionality and class imbalance, which can lead
to model bias. This study analyzes the implementation of the Synthetic Minority
Over-sampling Technique (SMOTE) and evaluates three feature selection methods
(mRMR, Boruta, and L1-LASSO) across Machine Learning and Deep Learning
classification models (XGBoost, SVM, and TabNet). Utilizing the TCGA-LUAD
dataset processed with PyRadiomics, experimental results indicate that SMOTE
enhances model sensitivity, particularly in SVM. XGBoost combined with mRMR
feature selection and SMOTE yielded optimal performance (Accuracy 0.95, F1-
Macro 0.96). This study concludes that the integration of data balancing techniques
and appropriate feature selection is essential for developing reliable clinical
decision support systems for lung cancer N-Stage determination.

Keywords: Feature Selection, Lung Adenocarcinoma, N-Stage, Radiomics, SMOTE
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