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Abstract: Diabetic Retinopathy (DR) has been considered to be the most menacing eye-related disease which 

causes blindness or vision loss in the long run if not identified early. Because DR is not an irreversible 

procedure and only vision is preserved via care. Consequently, Early diagnosis and care with DR will 

significantly minimize the chance of vision loss. Thus an efficient computing method has to be employed to 

facilitate the detection of DR from retinal images. Digital image processing is one such method where it 

influences the medical field. In this paper, a DR detection technique, involving an artificial intelligence 

approach by utilizing a retinal image, where a funds image has been obtained from a patient's retina. 

Index Terms:  Vision loss, Artificial intelligence, Diagnosis 

1. INTRODUCTION  

  To recover from any disease, early detection makes the treatment to be more effective. Diabetes mellitus is a 

major clinical and public health problem, especially among the working-age population which results from the 

presence of high sugar levels in blood. It can also develop diseases related to the eyes, heart, kidneys, and so 

on. As far as the eye is a matter of concern, diabetes increases the formation and maturation of cataracts. In the 

retina, diabetes leads to retinopathy which is one of the leading causes of irreversible blindness in around 40-

50% of diabetics. Thus, there arises a need for awareness among people to know its importance and intense 

care has to be given to eyes. Predicting its presence in the fundus images and the identification of diabetic 

retinopathy in early-stage has always been a major challenge for decades. Hence, early detection and treatment 

of DR are very important. Physicians rely heavily on imaging to make accurate diagnoses of eye diseases. It 

seems to be very interesting to know about the complex functioning of the eyes which helps us to see visual 

images around the world. The eye is a fascinating part of your body, and the second most complex organ, after 
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the brain. The light is passed through the cornea (the front layer of the eye) which helps the eye focus. Some of 

the light enters through an opening called the pupil. The iris controls the light intensity. When the light is 

focused throughout the retina, a light-sensitive tissue located at the back of the eye that serves as the primary 

organ of the visual system., most of the light entering the eye is focused onto the focal point on the retina, 

known as the macula. The retina translates the optical images into neural impulses which are excited by the 

photoreceptors namely rods and cones which provide conscious light perception, color differentiation, and 

depth perception. 

The main parts of a healthy retina and blood vessels, optic discs, and macula, and any variations in these 

components are symptoms of eye disease. Figure 1 shows the normal retina and its parts while Figure 2 shows 

the healthy and unhealthy retina. 

                                                 

                                                      Figure 1: Normal retina and its parts 
 

                                                        

                                                        Figure 2: a)Healthy retina b) Unhealthy retina 

1.1  Unhealthy Retina 

  During the earlier stage of diabetic retinopathy, revascularization occurs which includes bleeding within the 

eye and may explode sometimes. Severe conditions can lead to blurred vision in diabetic patients. Clinically 

significant macular Odem, macular ischemia, vitreous and pre-retinal hemorrhages along with components of 

advanced diabetic eye disease viz. fractional retinal detachment, combined mechanism retinal detachment, 

recurrent or protracted vitreous or pre-retinal hemorrhages are the main causes of visual disability in diabetic 

retinopathy Automated DR prognosis is just possible by recognizing funds images with DR-related features. 

This may be difficult due to these DR-related lesions varying in contrast, appearance, and structure. 
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  Recent advancements such as anti-VEGF agents, focal lasers, vitreoretinal surgery, funds angiography, 

OCT(optical coherence tomography), etc., have truly and well revolutionized the treatment of diabetic 

retinopathy. However, one of the fast-growing and refreshing developments in the application of diabetic care 

is Artificial intelligence Hence this paper illustrates an artificial intelligence-based approach to detecting the 

diabetic retinopathy stages. 

  Abbood et al [1] present an algorithm for improving the quality of images to strengthen the standard of color 

fundus images by reducing the noise and improving the contrast and its experimental results are evaluated 

using two standard datasets- Eye PACS and MESSIDOR. Hazaimeh et al  [2] provide a MATLAB-based 

analysis and classification of the funds into Exudates, Micro aneurysms, Optical Disks, and hemorrhage. It also 

examines the proliferative and non-proliferative stages of DR. For this purpose, morphological operations such 

as erosion and dilation were also done. This proposed mechanism observed 98%accuracy in the detection DR 

within 39 seconds.  

  Arias-Serrano et al  [3] projected an effective image processing approach for diabetic retinopathy detection 

from fundus images, the enhancement of the images included converting the images to (Hue, Saturation, and 

Intensity) and then de-noise the images. Zhou et al., [4] described a method for assessing retinal pictures called 

multi-instance learning (MIL). Through pre-trained CNNs, the learned characteristics are employed to obtain 

the DR image lesion. They are employed in the DR classification’s global aggregation. 

  Bellemo et al [5] proposes a system where with the use of extracted retinal blood vessels, eye disease can be 

detected. At first retinal blood vessels from images are extracted. Then noise and environmental interference 

from the image are removed and for segmentation, local entropy thresholding is used. Using a training dataset 

of over 70,000 fundus images, Pratt et al.[6] trained a CNN using a stochastic gradient descent algorithm to 

classify DR into 5 classes, and it achieved 95% specificity, 75% accuracy, and 30% sensitivity. A DL model 

was trained from scratch on the MESSIDOR-2 dataset for the automatic detection of DR, and 96.8% sensitivity 

and 87% specificity were scored. Apart from the above journals we are referred some journals [7-10]. 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                                   © 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-2882 

IJCRT24A3264 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org k729 
 

2. STAGES OF DIABETIC RETINOPATHY 

  DR is divided widely into two levels: DR (PDR) proliferative and DR (NPDR) non-proliferative. NPDR, 

referred to as the Diabetic Retinopathy background occurs when the blood vessels inside of the retina are 

weakened by diabetes, causing blood leakage and fluid on the retinal surface. DR is detected by the appearance 

of different types of lesions on retinal images. These lesions are micro aneurysms (MA), hemorrhages (HM), 

and soft and hard exudates. Micro aneurysms (MA) are the earliest signs of DR that appear as small red round 

dots on the retina due to the weakness of the vessel's walls. The size is less than 125 μm and there are sharp 

margins. Hemorrhages (HM) appear as larger spots on the retina, where its size is greater than 125 μm with an 

irregular margin. Hard exudates appear as bright-yellow spots on the retina caused by leakage of plasma. They 

have sharp margins and can be found in the retina's outer layers. Soft exudates (also called cotton wool) appear 

as white spots on the retina caused by the swelling of the nerve fiber. The shape is oval or round. Figure 3 

illustrates the fundus image. 

Figure 3:  Fundus image illustration a) Micro aneurysms b) Hemorrhages c) Hard exudates d) soft exudates 

3. SYSTEM ARCHITECTURE 

  In general, diabetic retinopathy and classified into five stages or classes namely: normal, mild, moderate, 

severe, and Proliferative Diabetic Retinopathy. Hence it has to be classified Figure 4 shows the general block 

diagram of the classification of diabetic retinopathy.  
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                                                                          Figure 4: Block Diagram- DR 

4.  DATA SETS USED 

We used the datasets from the Indian Diabetic retinopathy image dataset and the Kaggle database. It contains 

images of both eyes for each subject. The photographs were captured using several cameras, in different 

conditions, lighting, and resolutions. The dataset is divided into two sets for the training and testing, each 

including eye photos taken from a different patient. 
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5.  RESULTS AND DISCUSSION 

  The dataset from the Indian Diabetic retinopathy image dataset consists of 413 original images under the 

training set 103 images under the testing set for disease grading 54 images under the training set and 81 images 

under the testing set for segmentation. Micro aneurysms are the most crucial and distinguishing feature in 

detecting DR. We obtained an accuracy of 94% while evaluating the model which uses the KNN algorithm and 

CNN for image classification. The given below figures show the feature detection. 

 

Figure 5: Process of execution 

 

Figure 6: Micro aneurysm detection 
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Figure 7: Haemorrhage detection 

 

Figure 8: Exudates detection 

 

CONCLUSION 

  Here we have discussed the diagnosis of DR and its phases. This war waged against this epidemic of Diabetes 

has a long way to go. It needs awareness among persons with diabetes to avoid the consequences which would 

be achieved by taking necessary action. Thus, its detection has to be enhanced. This project can help with the 

early diagnosis of DR stages to prevent loss of vision. Using CNN for image processing has increased the 

efficiency of the model. 
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