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Abstract

The medical field has seen a tremendous transformation due to technological breakthroughs, with
advanced medical imaging techniques becoming indispensable for diagnosis and treatment.
Convolutional neural network (CNN) models have demonstrated remarkable accuracy in analyzing and
classifying medical images, often surpassing human performance. In this study, we contrast two important
methods for classifying medical images: lightweight CNN models (that are tailored for devices with
limited resources) and data augmentation (to improve model generalization). Evaluating these models'
effectiveness and performance in identifying thoracic illnesses, such as breast cancer, COVID-19 effects,
and pneumonia, is the main goal. To enhance model performance, the study used preprocessed and
augmented publicly available chest X-ray scans and computer tomography images. Specific CNN models
used in the experiments are MobileNet, EfficientNet-B0, ResNet50, and DenseNet121. The state-of-the-
art for these models show that despite lowering the danger of overfitting, data augmentation greatly
increases model accuracy. Lightweight models provided the best possible compromise between accuracy
and resource efficiency, performing on par with complicated models. The suitability of lightweight models
for portable medical equipment was validated by testing on devices with limited resources, allowing for
quick and precise pre-diagnosis. In addition to highlighting the potential of lightweight CNN to increase
diagnostic accessibility, these findings emphasize the importance of striking balancing performance and
efficiency in medical applications, particularly in resource-limited settings.
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