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Abstract:
Diabetes has emerged as a major global health challenge, with India contributing a significant share of cases,
accounting for nearly one-sixth of the affected population. A major microvascular complication is diabetic retinopathy
(DR), which can lead to vision loss. Traditional diagnostic procedures are both resource-intensive and slow,
emphasizing the necessity of automated detection approaches. The present research investigates the application of
advanced deep learning architectures-ResNet18, VGG19, MobileNetV1, and MobileNetV2-for DR detection. The
objective is to determine the most suitable model that combines computational efficiency with high diagnostic accuracy
and rapid training at a low cost. Our modified MobileNetV2 achieved the best results, with 88% accuracy,89%
precision, 88% recall, and an F1-score of 88%.
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I. Introduction
Diabetic retinopathy (DR) often develops as a complication of prolonged diabetes and is strongly associated with
factors such as hypertension and inadequate blood sugar regulation. It can also contribute to renal disease, heart
disease, cardiovascular mortality, and glaucoma. Although no definitive cure exists, therapeutic interventions
including laser treatment, vitrectomy, and anti-VEGF drugs can significantly slow down or prevent vision
impairment. [8]. A study in India (2018–2020) found that 18.8% of 42,146 participants had diabetes, with DR
prevalence similar in urban (12.5%) and rural (4.0%) areas. DR was more common in diagnosed diabetics [9] [10].
Diabetes affects over 536.6 million people globally, expected to rise to 783.2 million by 2045, particularly in middle-
income countries. Rural populations face greater screening challenges due to age, financial constraints, and lack
of guidance [11]. Many DR cases remain undetected until severe stages, highlighting the need for an automated
computer-aided diagnosis (CAD) system for early detection and prevention.
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