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Abstract:
The burgeoning field of medical image analysis has witnessed significant advancements with the advent of deep
learning. Our study presents RetinaNetX, an innovative convolution neural network framework that integrates Prewitt
Edge Detection with EfficientNetB4 for enhanced detection of diabetic retinopathy in fundus images. This approach
capitalizes on the strength of edge detection algorithms to highlight critical features in retinal images, which are then
processed through a deep learning model tailored for highaccuracy classification. We evaluated RetinaNetX using a
comprehensive dataset, and the results demonstrated marked improvements in diagnostic accuracy. This novel
method paves the way for more reliable and efficient ophthalmic diagnostics, offering a significant leap over traditional
image processing techniques.
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I. Introduction
Diabetic retinopathy, sometimes referred to as DR for short, is a vision ailment that can arise from having diabetes
mellitus. Diabetes can result in a condition called diabetic retinopathy (DR), which is characterised by inflammation
and retinal blood vessel rupture. Many aberrant retinal defects may occur as a result of this disorder. The risk of
developing this condition is higher in people who had diabetes over a longer period of time, especially among the
ages of 10 and 15 [1]. According to the findings of numerous statistical studies, it has been demonstrated that a
sizeable part of individuals who have been diagnosed with diabetes and who have had the condition for an
extended period of time go through various stages of diabetic retinopathy (DR) [2]. According to a study that was
carried out by researchers [3], the prevalence of diabetes in India is believed to impact over 73 million people,
making it the most common health condition seen throughout the nation. It is vital that diabetic patients swiftly
commence engagement with healthcare specialists that specialise in the sector in order to do DR testing and
assessment. This is necessary in order to fulfil the aim. Early detection, according to research, can lower the risk
of serious vision loss as well as the potential for developing diabetic retinopathy (DR) [4].
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