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ABSTRAK

ADRI SOPIANA. Klasifikasi Edema Paru Menggunakan Metode Convolutional
Neural Network Klasik dan Kuantum. Dibimbing oleh SITTI YANI dan TONY
IBNU SUMARYADA WIJAYA PUSPITA.

Penelitian ini mengembangkan model deteksi penyakit Edema Paru
berdasarkan citra rontgen dada menggunakan metode Convolutional Neural
Network (CNN) klasik dan Quantum CNN (QCNN). Dataset terdiri dari citra positif
dan negatif Edema Paru, dibagi menjadi data latih dan uji dengan rasio 80:20.
Model CNN dan QCNN dibangun menggunakan pencarian hyperparameter untuk
memperoleh akurasi optimal. Model klasik menggunakan filter 3x3, empat lapisan
konvolusi, dan 10 epoch. Model QCNN menggunakan arsitektur setara dengan
modifikasi gerbang kuantum serta pelatihan selama 10 epoch. Setelah model klasik
mencapai akurasi maksimum, QCNN dibangun dalam kondisi serupa untuk
membandingkan performa. Hasil menunjukkan bahwa CNN memiliki akurasi lebih
tinggi dibandingkan QCNN. Performa QCNN yang lebih rendah disebabkan oleh
keterbatasan arsitektur dan device kuantum saat ini, yang belum mampu menangani
representasi fitur citra seefisien CNN klasik.

Kata kunci: citra X-ray, CNN, edema paru, hyperparameter, QCNN

ABSTRACT

ADRI SOPIANA. Classification of Pulmonary Edema Using Classical and
Quantum Convolutional Neural Networks Methods. Supervised by SITTI YANI
and TONY IBNU SUMARYADA WIJAYA PUSPITA.

This study develops a pulmonary edema detection model based on chest X-
ray images using both classical Convolutional Neural Network (CNN) and
Quantum CNN (QCNN) methods. The dataset contains positive and negative
pulmonary edema images, split into training and testing sets with an 80:20 ratio.
Both models underwent hyperparameter tuning to achieve optimal accuracy. The
classical CNN used 3x3 filters, four convolutional layers, and was trained for 10
epochs. The QCNN model adopted a comparable architecture with modified
quantum gates and was also trained for 10 epochs. After obtaining the best accuracy
from the classical model, QCNN was built under the same conditions for
performance comparison. Results showed that the classical CNN outperformed
QCNN. The lower performance of QCNN is attributed to current limitations in
quantum architectures and devices, which are not yet capable of processing image
features as efficiently as classical CNNss.

Keywords: CNN, hyperparameters, X-ray image, pulmonary edema, QCNN
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