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Abstract:

The advent of deep learning has revolutionized the field of medical image analysis, offering substantial
improvements in the accuracy and efficiency of diagnosing and treating diseases. This doctoral research
focuses on exploring and advancing deep learning methodologies for the analysis of medical imaging data,
such as X-rays, MRI, CT scans, and ultrasound images. The primary objective is to develop innovative deep-
learning models that can effectively interpret complex patterns in medical images, leading to more accurate
and timely diagnoses. The research will address critical challenges in the field, including handling high-
dimensional data, improving the generalizability of models across different medical imaging modalities, and
ensuring the robustness of the algorithms in clinical settings. The potential applications of this research are
vast, ranging from early detection of diseases like cancer to monitoring the progression of chronic
conditions and even aiding in surgical planning. By leveraging the power of convolutional neural networks
(CNNs), transformer neural networks (DETRs), and other advanced deep learning architectures, this study
aims to contribute significantly to medical diagnostics and treatment planning. This research is expected to
push the boundaries of medical imaging technology and provide valuable insights into the development of
Al-driven healthcare solutions, ultimately enhancing patient care and outcomes.
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