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Enhancing the Detection Accuracy of Mild and
Proliferative Diabetic Retinopathy Using Augmented
Retinal Images
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Diabetic retinopathy is one of the most prevalent and serious

chronic complications of diabetes mellitus and may lead to
progressive vision impairment and irreversible blindness if not
diagnosed early. Accurate detection and grading of disease
severity, particularly in mild and advanced stages, are essential
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for effective clinical management and timely intervention.
Nevertheless, the performance of intelligent diagnostic
systems is often limited by challenges such as data imbalance
and insufficient samples in certain severity classes.This study
proposes a machine learning—based framework to improve

the detection and severity classification of diabetic
retinopathy using retinal fundus images. |Initially,
preprocessing techniques including normalization and contrast
limited adaptive histogram equalization applied to the green
channel were employed to enhance diagnostically significant
https://doi.org/10.82195/ntds.2025.1224526  features. To address data imbalance, data augmentation

methods were applied to the training dataset. Multiple
machine learning classifiers were then evaluated, and their performances were comparatively
analyzed.The experimental results demonstrate that the combination of targeted preprocessing and
data augmentation significantly improves classification accuracy, particularly for underrepresented
classes. Additionally, the proposed approach enhances model robustness when handling heterogeneous
retinal image data. Overall, the findings suggest that the presented framework can serve as an effective
decision-support tool for clinical screening and treatment planning, contributing to the integration of
intelligent technologies into practical ophthalmic healthcare applications.
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Figure 2: Proposed 12-layer convolutional neural network model with CLAHE color contrast, green channel extraction, and use of focal loss
function
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Table 3: Introduction of the features of the evaluated models
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Figure 3: Confusion matrix of the evaluated learning models
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Figure 4: ROC curve for the proposed models
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