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Abstract: Diabetic Retinopathy (DR) is a leading cause of vision impairment, particularly among
individuals with diabetes. Early detection and accurate classification of DR are critical for effective
disease management and prevention of irreversible vision loss. With recent advancements in Artificial
Intelligence (Al), particularly deep learning (DL) and machine learning (ML), automated DR detection
and grading have witnessed significant improvements. This review provides a comprehensive analysis of
Al-driven techniques for DR assessment, covering classification, detection, early diagnosis,
segmentation, and severity grading. We explore Al-powered workflows, discussing data preprocessing
techniques, feature extraction methods, and model architectures. Additionally, real-world case studies
are examined to highlight the practical implementation of Al in clinical settings. Furthermore, the
integration of Explainable Artificial Intelligence (XAI) is reviewed for model interpretability and clinical
validation. Key benchmarking datasets, evaluation metrics, current challenges, and future directions in
Al-based DR research are discussed, with an emphasis on multimodal data fusion and improved
generalization for robust DR prediction and detection...
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