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Abstract:

Given that lung cancer is one of the most fatal and progressive types of cancer, numerous studies focus
on using computer-aided systems for its detection. However, there's a need for further development of
intelligent systems to achieve high sensitivity, detection, and accuracy in lung segmentation,
particularly for identifying various nodule shapes. This challenge highlights the importance of
studying the implementation of an Al-based framework for lung cancer detection. In this research, we
utilize the LIDC database, which comprises a documented collection of chest CT scans. The proposed
system, based on machine learning and deep learning approaches, includes stages of CT scan image
reading, image pre-processing, segmentation, feature extraction, and classification. To prevent the loss
of critical features, CT scan images are read directly in their raw DICOM file format. Subsequently,
image refinement and enhancement techniques are applied using image processing. For image
segmentation and the extraction of its performance metrics, Otsu's method, edge detection, and
morphological operations are employed. This study proposes a cancer diagnostic model based on an
active machine learning approach combined with a deep learning technique. The designed computer-
aided diagnostic (CAD) model accurately identifies physiological and pathological changes in the soft
tissues of lung cancer lesions, even at early stages of the disease. The results demonstrate that the
proposed approach, by combining the advantages of a) the diagnostic accuracy of deep learning
methods and b) the simplicity of machine learning classification, can significantly assist radiologists in
the early detection of lung cancer and facilitate timely patient management.
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