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This thesis presents a comprehensive end-to-end diabetic retinopathy (DR)
classification system based on retinal fundus images, consisting of two integrated mod-
ules: image screening and DR grading. The image screening module employs template-
based correlation filtering to detect the optic disc and macula, followed by rule-based
and machine learning algorithms to assess medical image suitability. Experimental eval-
uations demonstrate a high recall of 0.906 and a false discovery rate of 0.065, meeting
clinical screening benchmarks. The DR grading module leverages the Swin Transformer
backbone, augmented with synthetic oversampling (SMOTE) and fine-tuning strategies
to address data imbalance. On the APTOS 2019 dataset, the proposed model achieves
an F1 macro score of 0.693 and a quadratic weighted kappa (QWK) of 0.903, surpassing
existing methods. Extensive ablation studies confirm the effectiveness of data augmen-
tation, loss function selection, and sampling techniques. The proposed system offers
both scientific contribution and practical applicability, targeting scalable and accessible

Al-assisted DR screening in resource-limited settings.
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