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Abstract: Explainable Artificial Intelligence (XAI) has emerged as a critical aspect of machine learning 

models, particularly in domains where transparency and interpretability are paramount. In this study, we 

present an enhanced deep learning framework leveraging XAI techniques for improved model 

interpretability and decision understanding. Our methodology encompasses preprocessing steps such as 

image conversion to numpy arrays, visualization of grey scale histograms, data augmentation, and image 

enhancement through contrast stretching and histogram equalization. Additionally, we integrate 

Explainable AI methods including LIME, SHAP, RISE, MFPP, and LRP to provide insights into the model's 

decision-making process. Through these techniques, we aim to elucidate the underlying factors influencing 

model predictions, thereby fostering trust and facilitating domain expert understanding. Experimental 

results demonstrate the efficacy of our approach in enhancing model interpretability while maintaining 

high predictive performance. This research contributes to the advancement of XAI methodologies, offering 

a transparent and interpretable framework applicable across various domains 
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