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Artificial Intelligence (Al) is catalyzing an unprecedented transformation in the healthcare landscape,
enabling more accurate, timely, and interpretable disease diagnoses through the use of advanced
deep learning and machine learning techniques. Despite significant progress, the clinical integration
of Al-based diagnostic solutions remains limited, primarily due to concerns regarding model
transparency and reliability.

In this talk, synthesizes findings from our various Al applications in medical imaging are presented
—brain tumor detection, lung disease assessment, breast cancer diagnosis and melanoma
classification — highlighting the benefits of hybrid and explainable methodologies in diverse
diagnostic contexts. Our results emphasize the excellence of deep learning models in the feature
extraction process, synergistically combined with handcrafted features and machine learning
classifiers to enhance diagnostic accuracy. Explainability, is ensured through a multi-level analytical
framework that employs techniques such as Grad-CAM, LIME, SHAP, Permutation Feature
Importance, and Partial Dependence Plots, thus providing interpretable and actionable insights to
clinicians. The proposed frameworks have achieved state-of-the-art performance across various
medical imaging tasks, with F1-scores exceeding 90% and AUC values nearing 0.97. By integrating Al
solutions into radiologists' workflows as a decision support system, this research fosters a paradigm
shift towards explainable and clinically reliable Al applications. Future research directions will focus
on developing robust, domain-adaptable architectures to further bridge the gap between Al
advancements and their practical implementation in the medical field.



