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Abstract

This study proposes a ResNet-based deep learning model for Diabetic Retinopathy (DR) classification, using Balanced Softmax Loss to address class
imbalance and incorporating SE blocks, wavelet transforms, and attention mechanisms to enhance feature extraction. The model achieved micro-average
accuracies of 0.83 (5-class) and 0.87 (4-class) on the APTOS 2019 dataset, with macro-average accuracies of 0.73 and 0.84, respectively. Interpretability

was improved using XAl techniques (LIME, Grad-CAM, SHAP). The model was deployed as a real-time web application, demonstrating potential for early DR
diagnosis and clinical decision support.
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The above figures collectively demonstrate the model's training progress, classification performance,
and evaluation metrics, providing a comprehensive overview of its effectiveness and reliability.
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WEB APPLICATION DEVELOPMENT

A Graphical User
Interface  (GUI) was
designed using Flask
to deploy the trained
model on a web
platform. It  allows
users to upload retinal
images and receive
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XAl techniques (LIME, Grad-CAM, SHAP) were used
in this study to enhance the interpretability of the deep
learning model, providing insights into its decision-
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making process for medical imaging. Main Page
Future work
Pretrained model integration Lightweight model exploration Cross-dataset generalization
To boost classification accuracy and improve To reduce training time and enable faster, more To evaluate performance on other imbalanced

handling of class imbalance efficient deployment. medical image datasets.



