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ABSTRACT

Accurate diagnosis of tuberculosis (TB) from chest X-ray images is crucial for timely intervention

and reducing TB-related mortality rates. Despite the widespread use of chest X-rays, manual

interpretation can be time-consuming and prone to errors. In this study, we propose a machine

learning approach for automated TB detection from chest X-ray images, aiming to streamline the
diagnostic process.

We employ a multi-step approach consisting of preprocessing, segmentation, feature extraction,
and classification procedures. Initially, preprocessing techniques are applied to enhance image
quality and remove noise. Subsequently, the lung region is segmented to focus on relevant areas
for TB detection. Feature extraction is performed to capture discriminative patterns indicative of

TB presence. Finally, a classification model is trained to differentiate between TB-infected and
healthy lung images.

To leverage the power of deep learning, we fine-tune five pre-trained models from the
EfficientNets family, ranging from EfficientNetBO to EfficientNetB4. This transfer learning-
based approach initializes the models with weights from a large-scale dataset, such as ImageNet,
and adapts them to the task of TB detection. Additional layers, including top layers and a fully

connected layer, are added to enable classification.

Our experiments evaluate the performance of the fine-tuned EfficientNets against other pre-
trained models. We conduct comprehensive tests to assess the robustness and efficacy of our
Approach. To gain insights into the model's decision-making process, we employ Grad-CAM
Visualization to highlight regions of interest indicative of TB presence within chest X-ray umages.

Results demonstrate the effectiveness of using EfficientNetB2 as the underlying framework,
Yielding significant performance improvements. The proposed model achieves an overall test
Accuracy of 99.06%, with precision, recall, and F1-score reaching 98.73%, 99.13%, and 98.799%,
fespectively. This study underscores the potential of deep learning techniques in enhancing TB
diagnosis from chest X-ray images, paving the way for improved healthcare outcomes in TB
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