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RESEARCH TITLE

Evaluating the Accuracy of Artificial Intelligence Tools in Analyzing
X-Ray Images for Detecting Respiratory Diseases: A Comparative
Study of Recent Research

Abstract

Recent years have witnessed remarkable advances in the application of artificial intelligence
technologies, particularly deep learning models, to chest X-ray analysis for supporting the
diagnosis of various respiratory diseases. This study aims to conduct a comparative analysis
of five recent studies that employed deep learning techniques to diagnose respiratory
diseases using chest X-ray images. The studies were analyzed according to a set of
standardized criteria, including the type of model used, dataset size and quality, training
strategies, and performance evaluation metrics such as accuracy, sensitivity, specificity, and
the receiver operating characteristic (ROC) curve. The findings showed that deep learning
models achieved high performance, with accuracy rates ranging from 93% to 98%,
depending on the type of disease and the nature of the data used. Transfer learning
techniques also contributed significantly to improving performance, particularly in cases
involving limited training data. However, the study identified several methodological
challenges affecting the reliability of the findings, most notably class imbalance, a lack of
high-quality data, and the absence of external validation in some studies. The comparison
further revealed that models trained on multi-source data or data collected from multiple
medical centers demonstrated more stable performance and greater generalizability than
models relying on a single data source, which were more susceptible to overfitting. These
findings highlight the importance of data diversity and the adoption of more comprehensive
evaluation methods to enhance the reliability of artificial intelligence systems and increase
their applicability in real-world clinical settings.

Key Words: Deep learning; artificial intelligence; chest X-ray images; respiratory
disease diagnosis; convolutional neural networks (CNNs).
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