
International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 5, May 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

A Novel Approach for Detection of Diabetic 

Retinopathy using the Concept of Computer Vision  
 

Tripti Singh
1
, Akhilesh Sharma

2
 

 

1Research Scholar, Department of Computer Science & Engineering, Chouksey Engineering College, Bilaspur Chhattisgarh, India 

 
2Professor, Department of Computer Science & Engineering, Chouksey Engineering College, Bilaspur Chhattisgarh, India 

 

 

Abstract: Diabetic retinopathy (DR) and diabetic macular edema are basic confusions of diabetes which prompt vision misfortune. The 

reviewing of DR is genuinely mind boggling process that requires discovery of fine highlights, for example, micro aneurysms, 

intraregional hemorrhages, and intraregional micro vascular anomalies. Along these lines, there can be a decent measure of grader 

fluctuation. There are distinctive techniques for acquiring the reference standard and settling contradictions among graders which are 

generally acknowledged mediation until full accord will yield the best reference standard, the contrast between different strategies for 

settling differences has not been inspected broadly. According to the extending use of sugar materials in human life and creating 

example of the machine life, the prevalence of diabetes is on the rising. It is observed that patients with this affliction experience the evil 

impacts of decrease or mishap their vision. For the modified examination of DR and affirmation of a diabetic eye from a sound eye, we 

proposed an approach where we find the diabetic retinopathy by using human retina, by comparative analysis for the healthy eye and 

diabetic retinopathy eye. As per the result our proposed approach performs well as compare to previous existing approach. 
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1. Introduction 
 

At present, the headway of diabetes is a champion among 

the most basic troubles in therapeutic thought. The 

proportion of patients that experience the evil impacts of 

diabetes is extending. As shown by the International 

Diabetes Federation report, on an overall scale 382 million 

people have diabetes, and around 4 .3 million of them are in 

Iran [1]. Of late, diabetic retinopathy (DR) is an average 

purpose behind visual inadequacy in diabetic patients [2]. 

An early assurance of diabetes can construct the shot of 

neutralizing activity of visual disability, and besides when in 

doubt; the vision will a little bit at a time decrease. 

Nevertheless, if the patients negligent about this condition, it 

will manufacture the chance of mischief to their vision. As 

such, the early area of diabetes is basic to reduce the chance 

of vision what's increasingly, visual hindrance. Experts and 

ophthalmologists use a remarkable device called "fundus 

camera" to choose the eye issues [3]. Starting at now, 

utilizing propelled photography has an immense effect in 

field of ophthalmology, through giving the probability of 

picture taking care of for help to clinical investigations and 

prescriptions. Ophthalmologists usually use the 

ophthalmoscope for eye examinations. Ophthalmologists 

take photographs of the retina for further examination on 

retina-related sickness. From time to time modified devices 

are used for picture interpretation advance. The systems that 

are made by the blend of PCs and therapeutic science for 

dismembering data are called PC Aided Diagnosis (CAD) 

[4]. For instance, these CAD systems which expected for 

retinopathy acknowledgement should be prepared to 

recognize the hidden symptoms of retinopathy. So according 

to the depicted criteria by ophthalmologists, the end is 

performed. These structures use propelled pictures of retina 

as information and after that subject to a figuring, help 

ophthalmologists in picture examination. A common CAD 

structure includes four major advances: Image pre-getting 

ready, locale of interest (ROI) definition, features extraction 

and decision what's more, gathering Optic circle is way and 

leave zone of vessels and visual recognition nerves to retina 

and its restriction and division is a basic issue in retina 

pictures customized separating systems [6]. Intra-retinal oily 

exudates are one the reactions of DR that is clear and are in 

like manner a sign for closeness of the Oedema. If the 

exudates and oedema appear in the yellow region of the 

retina, it is the key driver of vision setback [7]. From this 

time forward, in this examination we have tried to structure 

a brisk what's progressively, precise CAD system for 

determination the DR by using propelled retina pictures and 

portraying these photos in two classes, which are eyes with 

DR and non-DR pictures (sound eyes). [5].  

 

Diabetic retinopathy (DR) and diabetic macular edema 

(DME) are among the fundamental purposes behind vision 

hardship around the globe. A couple of techniques for 

assessing the reality of diabetic eye disorder have been 

developed, including the Early Treatment Diabetic 

Retinopathy Study Grading System [8], the Scottish Diabetic 

Retinopathy Grading System [9], and the International 

Clinical Diabetic Retinopathy (ICDR) disease earnestness 

scale [10]. The ICDR scale is one of the more for the most 

part used clinical scales and includes a 5-point grade for DR: 

no, delicate, moderate, extraordinary, and proliferative. The 

assessing of DR is a really awesome procedure that requires 

the unmistakable verification and assessment of fine features, 

for instance, microaneurysms (MAs), intraretinal 

hemorrhages, intraretinal microvascular varieties from the 

standard, and neovascularization. In this way, there can be a 

respectable part of grader variability, with intergrader kappa 

scores going from 0.40 to 0.65 [8, 11– 14]. This isn't 

shocking in light of the way that grader variance is an 

exceptional issue with human comprehension of imaging in 

other remedial fields, for instance, radiology [15] or 

pathology [16]. A couple of methodologies have been 

proposed for settling contrasts between graders what's more, 

getting a reference standard. One philosophy includes taking 

the larger part decision from a social event of something like 

3 self-governing graders. Another involves having a social 
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occasion of somewhere around 2 graders work openly and a 

while later having a third generally logically senior grader 

conference inconsistencies, with that individual's decision 

filling in as the reference standard. Last, a social affair of 

somewhere around 3 graders may at first survey openly and 

after that with everything taken into account talk about 

inconsistencies until there is full accord on the last grade. 

The complexity between various techniques for settling 

logical inconsistencies has not been dissected 

comprehensively. Deep learning [17] is a gathering of AI 

techniques that licenses PCs to pick up capability with the 

most judicious features explicitly from pictures, given a 

sweeping dataset of checked points of reference, without 

deciding rules or features explicitly. It has similarly been 

associated starting late in therapeutic imaging, making exact 

counts for a grouping of request assignments, including 

melanoma [18], chest danger lymph center point metastasis 

[19,20], likewise, DR [21– 23] Because the framework is set 

up to envision names that have been joined with the photos, 

it is fundamental that the names definitely address the state 

of illness found in the image, especially for the appraisal sets. 

In this examination, we investigate the vacillation in 

different procedures for checking on, meanings of reference 

measures, and their effects on structured models for the area 

of diabetic eye disease. 

 

This paper present the technique for detection of diabetic 

Retinopathy using the concept of computer vision and the 

rest of the paper is organized in such a way that it depicts all 

the necessary background and underlying principle on 

diabetic Retinopathy is given in Section II whereas Section 

III describes proposed methodology & Implementation 

details. Experimental results and its analysis are given in 

Section V. Finally, Section VI concludes the paper. 

 

2. Literature Review 
 

A modernized framework for the acknowledgment of 

splendid wounds (exudates) in retinal pictures is displayed 

by El Abbadi and AlSaadi [124]. The technique has been 

improved to detach and limit the optic circle and recognize 

exudates. In this examination, surface examination 

procedure used for registering surface dependent on truthful 

estimation relies upon quantifiable qualities of the power 

histogram. In the preprocessing step, they used the green 

channel for better acknowledgment of the optic plate and 

bruises. After they ousted the optic hover according to the 

shape and separation over, they expelled exudates with a 

particular breaking point. The suggested methodology was 

apply on standard database and achieved promising results. 

Mansour [25] offered another procedure called the Genetic 

Calculation and Vertex Chain Code (GAVCC), where a 

cross-point number framework was used for vascular 

bifurcation and between zone revelation. This system jobs 

geo-metrical parameters of the retinal vascular tree for 

diagnosing hypertension and separated retinal exudates thus 

from shading retinal pictures. The cultivated precision 

exhibits a prevalent in their proposed structure. Ramlugun et 

al. [26] used the green channel for improved area of vessels. 

To improve the retinal vasculature adaptively, they used 

multifaceted nature compelled flexible histogram leveling 

(CLARE). The photos were confined into eight by eight tiles, 

and after that histogram leveling was secretly prompted non-

covering pertinent areas. Close-by histograms using a fasten 

limit that makes certain close-by complexities are 

constrained and can't be raised to the most extraordinary. 

Also, the broad vessels are successfully perceived from the 

establishment because of a high interior multifaceted nature. 

For the CLARE, a low fasten limit is used. Regardless, for 

little vessels a high fasten limit is used for low offset 

refinement with the establishment. Then again, the use of a 

high fasten limit assembles the hullabaloo in the image, and 

in this way raises the likelihood of getting false 

distinguishing pieces of proof. As a response for this issue, a 

hysteresis thresholding computation is used. Starting there 

forward, the two dimensional (2D) Gabor composed channel 

technique is used for division. Two estimations of 0" are 

used, a generous motivating force for considerable vessels 

and a humbler impetus for little vessels. In this consider, the 

used technique for thresholding in [27] is used since it could 

great with the Gabor channel. Finally, they used the 

hysteresis thresholding figuring to deal with the issue. The 

suggested system associated on DRIVE dataset, and 

achieved results show the precision of this procedure was 

better than the gotten precision by techniques without 

CLARE. Another technique for revelation of veins was 

organized by Youssef and Solouma [28]. The strategy starts 

with an edge acknowledgment estimation making an over 

parceled picture. Next, another part based computation is 

used to perceive the veins exactly. This figuring considers 

retinal vein characteristics, including powers, width expand, 

and presentations for the particular division reason. The 

removed vein tree, nearby optic plate are subtracted from the 

over separated picture to get fundamental exudates 

estimation. The last exudates estimation is picked up by 

morphological changing according to the presence of 

exudates. This methodology got promising outcomes with 

respect to affectability and identity. The course adaboost 

classifier was proposed by Cheng and Jhan [29]. They united 

it with Support Vector Machine (SVM) and adaboost, and a 

continuous individual by walking acknowledgment structure 

with a single camera. They got the individual by walking 

cheerful regions with a fixed size window, and performed 

credit extraction to contender zones and adaptable pictures 

with a Haar-like square shape quality check. They totaled 

bystander portrayal by using the offered course 

adaboostSVM classifier, as it can conform to a couple 

obviously classifiers, it can feasibly make course classifiers 

according to getting ready set. Along these lines, by using 

the adaboost classifier in their system, they lessened screw 

up rates of structure. Two potential examinations associated 

on fundus pictures of diabetic patients were proposed by 

Dupas et al. [30]. The robotized ID of microaneurysms and 

exudates was coordinated on to two little picture databases, 

where wounds were checked physically. The PC helped 

explanatory structure for the assessing and recognizable 

proof of diabetic retinopathy.  

 

Loathsome region optical levelheadedness tomography (SD-

OCT) is an extensively used gadget for the assurance and 

evaluation of retinal disorders. Utilizing interferometry, low 

clarity light is reflected from retinal tissue to make a two-

dimensional grayscale image of the retinal layers. 

Differentiations in reflectivity of retinal layers produce 

various powers on SD-OCT check, thinking about 

noninvasive view of specific retinal layers [31-34]. This 
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clear cross-sectional life structures of the retina is much of 

the time suggested as "in-vivo histology" and is instrumental 

in the assessment of a couple of ordinary retinal pathologies 

including diabetic retinopathy (DR), age-related macular 

degeneration (AMD), macular hole, macular edema, vitreo-

macular balance (VMT), choroid neovascularization, and 

epiretinal film. SD-OCT can be also used to study retinal 

nerve fiber layer (RNFL) thickness for the evaluation of 

glaucoma [35]. Retinal layer morphology and retinal 

thickness estimations are used to perceive and check retinal 

varieties from the standard, for instance, macular edema, and 

these estimations are additionally used to screen malady 

movement and reaction to treatment (31-33). Except for 

retinal thickness estimations, current SD-OCT gives 

constrained target quantitative information, and in this way 

pictures must be abstractly deciphered by an eye expert (1). 

Accordingly, discoveries are helpless to human 

predisposition and mistake. In a perfect world, OCT 

information ought to be followed quantitatively and 

unbiasedly so as to screen the movement of variations from 

the norm just as help in the analysis of different pathologies. 

The test with illnesses, for example, DR is that the patient 

doesn't know about the sickness until the adjustments in the 

retina have advanced to a dimension that treatment will in 

general be less successful. Along these lines, computerized 

early recognition could restrain the seriousness of the 

malady and help ophthalmologists in exploring and treating 

it all the more proficiently. Basically there is mainly three 

challenges is faced by the current available Watermarking 

technique and those challenges are: 

 Most of algorithm did not proper concept of Computer 

Vision on medical processing 

 Latency are high in previous approaches 

 Lack of Accuracy problem as it’s a medical  

 There is need of process on which is able to process the 

Diagnosis Diabetic Retinopathy in very less time with 

proper accuracy and quality.  

 

3. Proposed Methodology & Implementation 
 

In this section we discuss about the implementation details 

of previous existing work and our proposed work. Here we 

implement the previous existing work which are based on 

masking & thresholding approach , here we also presnt our 

proposed approach which is able to find the good quality 

result.  

 

Proposed Diabetic Retinopathy using the concept of 

computer vision: 

 

As we know about Computer vision is the science that aims 

to give a similar, if not better, capability to a machine or 

computer. Normally, the computer vision is concerned with 

the analysis, automatic extraction and understanding of the 

useful information from a single image or a sequence of 

images. 

 

According to our proposed approach basically we design a 

system which is able to handle the retina images and based 

on the analysis it will able to identify that present retina 

image is effected by diabetic or not. Here, we  perform 

following steps: 

a) Task perform on Input image and separate the RGB 

image in to different parts 

b) Find the histogram of green part 

c) Remove the small objects from the binary image 

d) Get the rid of blobs  

e) Find the area of blobs 

f) Find the all properties of blobs like number of blobs, area, 

size etc. 

g) Perform Convex Hull Scan 

h) Find the optic nerve boundary 

 
Figure 3.1: Proposed System 

 

4. Result Analysis 
 

In this section we present the comparative study about our 

proposed approach with all different type of existing 

approach. Here we will use some existing scientific 

parameter which will prove proper justification for our 

proposed approach. Here we take 2 healthy & two unhealthy 

retina images and based on that we perform the result 

analysis: 

 

Test Images: 

 
Figure 4.1: Healthy Retina Images 

 

 
Figure 4.2: Unhealthy Retina Images: 

 

Table 4.1: Time Complexity Analysis 
Images Thresholding Based 

Approach 

Proposed 

Approach 

Healthy retina 1 53 Sec 32 Sec 

Unhealthy Retina 2 52 Sec 14 Sec 

Healthy retain 3 44 Sec 30 Sec 

Unhealthy retina 4 36 Sec 20 Sec 
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Result of 1 Health retina Image Using Proposed 

Approach: 

 
 

According to result here we are getting big convex hull so 

there is no any diabetic effect. 

 

Result of 2 Unhealthy retina Image Using Proposed 

Approach: 

 
According to result here we are getting small convex hull so 

there is diabetic effect. 

 

Result of 3 Health retina Image Using Proposed 

Approach: 

 
According to result here we are getting big convex hull so 

there is no any diabetic effect. 

 

Result of 4 Unhealthy retina Image Using Proposed 

Approach: 

 
According to result here we are getting small convex hull so 

there is diabetic effect. So overall our proposed approach 

performs well in terms of quality & time complexity 

5. Conclusions 
 

DR is a standout amongst the most widely recognized 

micro-vascular difficulties of diabetes with the possibility to 

cause serious vision misfortune and visual deficiency and an 

overwhelming impact on personal satisfaction. In spite of a 

strong collection of proof in regards to the significance of 

exacting metabolic control and treatment of related hazard 

factors Journal of Ophthalmology 7 especially hypertension, 

inability to keep up target HbA1c levels is a noteworthy 

contributing reason for advancement and movement of DR. 

Screening conventions utilizing mydriatic and, ideal, non-

mydriatic retinography ought to be actualized in the essential 

consideration setting. As indicated by the International 

Federation of Diabetes (IFD), there will be 642 million 

individuals with diabetes on the planet in 2040, with a 

predictable emotional weight of the malady, especially 

troubling in the most extraordinary populace sections, that is, 

the youngsters and the older subjects. Here we present and 

novel approach which is based on computer vision according 

to this approach we are able to get accurate result in 

minimum time. 
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