
 

 

 

 

P a g e | 3743 

 

THINK INDIA JOURNAL 

 
ISSN: 0971-1260 

 
Vol-22-Issue-17-September-2019 

 

Copyright ⓒ 2019Authors 

 

Detection of Diabetic Retinopathy Using 
AI Techniques 

                                                            

Harshpreet Kaur, Jimmy Singla 
Department of Computer Engineering and Technology 

Lovely Professional University, Phagwara 

harshpreet.23624@lpu.co.in 

                                        

ABSTRACT: 

The significant result of the ailment of diabetes is Diabetic Retinopathy (DR), which 

lays an impact on eyes of the individuals suffering from diabetes and the basic period 

of diabetic retinopathy can prompt changeless vision misfortune. To distinguish the 

infections of eyes different picture preparing methods are utilized as OCT (Optical 

Coherence tomography) is getting to be noticeably a standout amongst the most 

imperative imaging modalities in ophthalmology because of its non-obtrusiveness and 

determination. The fundamental favourable position of OCT is its high determination 

at the cost of diminished entrance profundity in contrast with fundus pictures. Manual 

investigation of Fundus pictures to check morphological changes of veins is 

extremely tedious and repetitive work. It can be made effortlessly with the assistance 

of PC supported framework and intervariability for the spectator. OCT can separate 

between the run of the mill constituents of plaques, for example, lipid, calcium 

superior to intravascular ultrasound as appeared by late examinations. In particular, it 

was suggested that blood-retinal hindrance status data is available inside OCT 

information procured from the human retina. Following an audit in regards to some 

created picture preparing strategies, the paper finishes up by examining the 

restrictions and future extensions in OCT pictures and Fundus pictures investigation 

and its applications in mechanized determination. While trying to conquer the 

inadequacies and investigate regions that requires promote advancement. 

Keywords: Diabetic Retinopathy, Retinal Image Processing, Fundus Images, Optical 

Coherence Tomography ‘OCT’, Computer Aided Diagnosis, Optical Coherence 

Tomography ‘OCTA’. 

1. INTRODUCTION: 

Diabetic retinopathy (DR) is a vascular affliction of the retina which impacts patients 

with diabetes mellitus. This damages the retina of the eye and may incite to visual 

weakness if the degree of diabetes is outstandingly high. It is a visual indication of 

major illness which impacts up to 80% of all patients who have had diabetes for quite 

a while or more. Diabetic retinopathy falls into two lead classes: Non-Proliferative 

(NPDR) and Proliferative (PDR), where NPDR is the most timely stage and can cause 
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little changes in the eye: consolidate little knots and veins of retina that normally 

discharge fluid called littler scale aneurysms. NPDR can be mellow, serious and 

moderate. It is for the most part seen that few diabetic patients have gentle NPDR; yet 

as a rule it doesn't influence their vision.[26].At that point as an undertaking for 

supply blood to the zone where the main vessels shut; retina responds this by growing 

crisp enlisted people vessels which is called neovascularization. The fresh recruits 

vessels are strange. So they become incapable to supply the best possible blood 

stream to the retina. The systems are completed utilizing picture handling of different 

fundus and OCT pictures which can identify blood dissemination in the eye will at 

that point distinguish the phase of variation from the norm. The procedure of 

Automatic Diabetic Retinopathy recognition [19] includes detection and segmentation 

of the anomalous highlights from the information pictures. 

The information picture from the retinal picture database is pre-arranged to isolate the 

grayscale or green portion of the image, uproar departure and to improve the 

distinction of the image for furthermore taking care of. The accompanying stage is to 

limit the retinal fragments, for instance, Optic Disk [2], Fovea and veins. In the 

resulting stage, atypical features, for instance, littler scale aneurysms, hemorrhages [5] 

and hard exudates and cotton-downy spots are isolated. These features are analyzed 

with different methods to perform reality gathering of the affliction as conventional, 

delicate, immediate, extraordinary Non proliferative Retinopathy (NPDR) and 

Proliferative Retinopathy (PDR). The customary distinguishing proof methodologies 

are visual astuteness test, understudy development, ophthalmoscopy or fundus 

photography, optical clarity tomography (OCT), mechanized retinal screening tasks or 

organizations, PC vision approach, opening light bio-microscopy retinal screening 

programs. OCT is the starting late made advancement to perceive macular 

contaminations. It tends to recognize visual issue yet it's heartless to minimal retinal 

thickness, macular breaks. Genuine signs of DR don't appear in starting periods even 

the patient himself doesn't consider the contamination around at that point. However, 

OCT imaging strategy [16] can recognize these diseases in a starting period.  

1.1 RETINAL IMAGING 

The retina is a layered tissue lining in inside the eye that empowers the difference in 

pushing toward light into a neural flag that is reasonable for moreover dealing with in 

the visual cortex of the cerebrum. It is as requirements be the expansion of the mind. 

The capacity to picture the retina and make strategies for taking a gander at the 

photographs is of the noteworthy intrigue. [21] As its capacity requires the retina to 

see the outside world, the included visual structures must be optically clear for picture 

plan. Hence with the best procedures, the retina is apparent everything considered, 

making the retinal tissue, and therefore cerebrum tissue, open for imaging 

noninvasively. Since as far as possible makes it a particularly metabolically 
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ground-breaking tissue with a twofold blood supply, the retina licenses mastermind 

non-nosy perspective on the course. 

1.1.1 Fundus Imaging  

We characterize fundus imaging as the procedure whereby a 2-D portrayal of the 3-D 

retinal semi-straightforward tissues anticipated onto the imaging plane is acquired 

utilizing reflected light. Along these lines, any procedure which brings about a 2-D 

picture, [31] where the picture powers speak to the measure of a reflected amount of 

light, is fundus imaging.  

 fundus photography (counting purported without red photography)— picture 

forces speak to the measure of reflected light of a particular waveband;  

 color fundus photography—picture forces speak to the measure of reflected R, 

G, and B wavebands, as dictated by the ghastly affectability of the sensor;  

 stereo fundus photography—picture powers speak to the measure of reflected 

light from at least two distinctive view plots for profundity determination;  

 hyperspectral imaging—picture powers speak to the measure of reflected light 

of different particular wavelength groups. 

1) Technical Challenges In Fundus Imaging 

Since the retina is consistently not lit up inside, external illumination foreseen into the 

eye and what's more the light reflected by the retina must cross the pupillary plane. 

Thusly the range of the understudy, the small opening in the iris commonly in the 

region of 2 and 8 mm in estimation, has constantly been the basic specific test in 

fundus imaging. Fundus imaging is tangled by the manner in which that the light and 

imaging shafts can't cover since that results in corneal and lenticular reflections [17] 

diminishing or abstaining from picture separate. Along these lines, separate ways are 

used as a piece of the pupillary plane, realizing optical holes on the solicitation of 

only a few millimeters. Since the ensuing imaging arrangement is in reality testing, 

fundus imaging genuinely included modestly exorbitant rigging and significantly 

arranged ophthalmic picture takers. 

1.1.2 Optical Coherence Tomography Imaging  

The standard of Optical Coherence Tomography (OCT) [28] is the estimation of the 

centrality at which a particular backscatter started by evaluating its time of flight. 

Backscatters are regularly achieved by contrasts in refractive report in advances 

starting with one tissue then onto the accompanying. The backscatter from 

progressively critical tissues can be segregated from backscatter beginning at 
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dynamically shallow tissues since it requires some speculation for the light to 

associate at the sensor. As the all out retinal thickness is between 300–500 μm, the 

capabilities in time of flight are practically nothing and must be assessed through 

interferometry.  

OCT utilizes low-strong light interferometry, besides called white light 

interferometry—in any case the wavelengths utilized for OCT are normally somewhat 

longer than undeniable light. Low-justifiable light auto relates just for a short extent 

of time [32], or proportionately, for just hardly any wavelengths, while 

autocorrelation work respects are basically zero past that. 

1.2 LITERATURE REVIEW 

Jun Cheng et al. [11] proposed optical channel system to recognize the objective 

injury in the retinal picture. To arrange new specimen picture as a source of 

perspective ideal channel is utilized, it separated the objective injuries in retinal 

picture. To enhance the execution of the structure, present of commotion in the 

reference test must be diminished and expanded the specimen by standardization step.  

Saumitra Kumar Kuri [13] utilized a gabor channel bank for the distinguishing proof 

of vascular anomalies in diabetic retinopathy.  

Nayomi Geethanjali Ranamuka et al. [14] used features, for instance, locale of 

exudates and the domain of veins together with surface parameters and features are 

commitment to the neural framework to assemble pictures into standard, 

Non-Proliferative Retinopathy and Proliferative Retinopathy. 

Rupsa Datta et al [26] developed a decision genuinely steady system, using bayes 

optimality measure to perceive Microaneurysms that enables the early revelation of 

diabetic retinopathy. Region and edge determined from the RGB fragments of the 

veins were used as features to mastermind conventional, delicate, immediate, genuine 

and proliferative periods of retinopathy using a feed forward neural framework.  

Smruti Rekka et al. [5]uses the edge introduction weighted methodology change and 

this pressure strategy is subsequently connected lossless strategies to our quantized 

information and accordingly there are enhancements as opposed to our past outcomes 

by applying non-uniform and uniform quantization to the multi dimensional image 

information.  

Anu Johny et al. [9] communicated that the overall regularity of diabetes for all age 

packs overall was 2.8% out of 2000 to 4.4% of the overall people by 2030, inferring 

that the total number of diabetes patients is evaluated to climb from 171 million out of 

2000 to 366 million of each 2030. Quigley and Broman (2006) have prescribed optic 
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hover division to be progressively material for robotized assurance of other 

ophthalmic pathologies like glaucoma. 

Saine PJ et al.[31] recommended that laser photocoagulation can avert real vision 

misfortune if identified in beginning periods. As DR patients see no side effects until 

the point when visual misfortune creates, diabetic patients require a yearly eye-fundus 

examination.  

Shrestha An et al [32] utilized a 80 x 80 pixel sub picture to assess the force change of 

pixels. The point with the most astounding power variety was recognized as the optic 

plate with the suspicion that unmistakable indications of infection, for example, 

exudates will have a low force change contiguous than the optic circle. These 

techniques could acquire acceptable outcomes just in ordinary retinal pictures where 

optic plate is clear and brightest.  

Lunming Qin et al. [7] built up an enhanced variant of this snake including inclination 

vector stream outside vitality compel, figured as a dispersion of the slope vectors of a 

dark level or a double edge outline from the picture. Precision of the technique is very 

touchy to instatement together with the affectability of the snake to vitality minima.  

Amma Arouj et al. [10] extricated picture fixes around an expected glass limit and 

distinguished vessel pixels utilizing edge and wavelet change data. Next, vessel twists, 

portrayed by purposes of course change in the vessel pixels are found and used to 

acquire the glass limit. This strategy is exceedingly reliant on the preparatory glass 

limit. Further, the factual principles for choosing vessel pixels are extremely delicate 

to the between picture varieties.  

The discovery of diabetic retinopathy organize utilizing shading fundus pictures has 

been proposed by Gopal Datt Joshi et al. [12]. Extricating the highlights from crude 

pictures, utilizing picture handling strategy, at that point they are nourished in to 

Support Vector Machine (SVM) utilizing Fuzzy C-implies bunching. This Fuzzy 

C-Means Clustering is a mix of SVM strategy and pre-preparing to enhance the veins 

and optic circle location. Half and half approach is utilized to examine and expel 

diabetic retinopathy. The issue as "k" intends to limit the neighborhood  

Anaswara Chandra et al.[21] exhibit a calculation to see the nearness of diabetic 

retinopathy (DR) associated injuries from fundus pictures in light of a widespread 

sensible approach that is able to personality both the red and brilliant sores without 

requiring particular pre-preparing or post-handling.  

Gopal Datt Joshi et al. [12] proposed a calculation to distinguish the limit utilizing 

dynamic forms known as snakes. The achievement of the calculation is exceptionally 
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subject to preprocessing of the picture to improve the difference between the retina 

and the optic nerve head.  

Priyadarshini Patil et al. [8] present to distinguish Microaneurysms in retinal picture 

to recognize the phase of infection. The issues identified with visual impairment can 

be distinguished in the beginning period by recognizing Microaneurysms that thus 

limits the development of DR. The proposed framework distinguishes the 

manifestations speedier and furthermore identify MA even with low quality of 

pictures.  

A model was introduced by Wiantang Du et al. [6] on robotized finding in view of 

format coordinating and edge recognition to fragment splendid sores. This strategy 

distinguished brilliant articles with an exactness of 89%. From layout coordinating 

and thresholding, there was a change towards managed measurable pixel-based injury 

characterization.  

A base separation discriminant classifier was utilized by Niyati Gupta et al. [15] to 

characterize every pixel into brilliant injuries or non-sores. The genuine hard exudate 

pixels were then pruned utilizing the difference data of the nearby neighborhood. For 

picture based assessment, this approach accomplished 100% affectability and 70% 

specificity. Sanchez et al (2004) identified hard exudates utilizing two highlights of 

sores in particular shading utilizing factual arrangement and its sharp edges utilizing 

edge finder. The strategies utilized are exceptionally delicate to picture differentiate. 

 

1.3  COMPARISON AND DISCUSSION 

The execution assessment of programmed DR screening frameworks in view of value 

parameters, for example, precision, Sensitivity and Specificity. The method for 

execution measurements computations is appeared in the accompanying: 

𝐴𝐶𝐶𝑈𝑅𝐴𝐶𝑌 =
TP + TN

TP + TN + FP + FN
 

 

𝑆𝐸𝑁𝑆𝑇𝐼𝑉𝐼𝑇𝑌 =
TP

TP + FN
 

 

𝑆𝑃𝐸𝐶𝐼𝐹𝐼𝐶𝐼𝑇𝑌 =
𝑇𝑁

TN + FP
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Where TP = “True Positive": The quantity of individuals who really experience the ill 

effects of diabetes among the individuals who were analyzed "diabetic".  

TN = "True Negative": States the quantity of individuals who are "healthy" among the 

individuals who were analyzed "diabetic"  

FP = "False Positive": Depicts the quantity of people who are undesirable i.e 

"Diabetic" yet were analyzed as "healthy".  

FN = "False Negative": The quantity of individuals observed to be "healthy" among 

the individuals who were analyzed as "diabetic". 

                                         

Dataset/ 

Techniq

ues 

Performance Metrics Thickness 

S.n

o 

Author

s 

Methods Uses  Sensitivity Specifici

ty 

Accura

cy 

Min. Max. 

1. Anu 

Johny 

et al. 

(2010) 

Computer 

based 

diagnosis 

system  

Detectio

n 

accuracy, 

improve 

processin

g time. 

3 Fundus 

Images 

86.2% 86.2% Not 

Reporte

d 

65.5 93.2 

2. Jun 

Cheng 

et al. 

(2013) 

Neuro 

Retinal 

Optic Cup 

Detection 

Early 

detection

, better 

accuracy 

7 Fundus 

Images 

84% Not 

Reported 

92.2% 76.2 98.7 

3. Saumitr

a 

Kumar 

Kuri et 

al. 

(2015) 

Detection 

using 

Gabor 

Filtering 

Edge 

detection

, remove 

reflection

. 

5 fundus 

Images 

Not 

Reported 

Not 

Reported 

97.72% Not 

reporte

d 

Not 

Report

ed 

4. Anum 

Abdul 

Salam 

et al. 

(2017) 

Enhanceme

nt of Optic 

Cup to Disc 

Ratio 

Detection 

Ex 

udates, 

Abnorma

l blood 

vessels 

detection 

2 Fundus 

Images  

88% 87% 97.5% Not 

Report

ed 

Not 

Report

ed 

5. T.G. 

Ference 

et al. 

Multilevel 

3-D 

Accurate 

results, 

layering 

2 OCT 

images 

Not 

Reported 

Not 

Reported 

95% 284.00 333.00 
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(2006) 

6. Huithui 

Bai 

et al. 

(2013) 

Gradient 

Vector 

Flow Snake 

Analysed 

improve

ment 

better 

results, 

better 

accuracy 

1 OCT  

Image 

94% Not 

Reported 

96.58% 101.00 133.00 

7. Smruti 

Rekka 

et al.  

(2016) 

Histogram 

Approches 

Higher 

accuracy, 

better 

performa

nce 

4 OCT 

images 

Not 

Reported 

Not 

Reported 

99.58% Not 

Report

ed 

Not 

Report

ed 

8. Zhijun 

Gao 

(2016) 

 

Super Pixel 

and 

Manifold 

Ranking 

Approch 

 

fast and 

exactly 

segment 

the 10 

intra 

retinal 

layers in 

3-D 

 

1 OCT  

Image 

98.72% Not 

Reported 

99.63% 98.00 137.00 

 

1.4 COMPARISON 

The fundus and OCT datasets can perceive the macular edema by estimating the 

thickness of the retina. Fundus images shows the hard exudates and the thickness in 

the area of the macular edema. OCT datasets gives the cross-sectional viewpoint that 

exhibits the changes in the viewpoint of sub-retinal layers as showed up in Figure 2. It 

tends to be incredibly difficult from the fundus dataset to recognize early macular 

edema. 
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Figure 2: OCT and Fundus Images of the DR Patient 

Figure 2 demonstrates the OCT and fundus images datasets of DR persistent [20]. On 

the analysis of the both dataset, it is noticeable that OCT images tends out to 

demonstrate better results than Fundus Images. Figure 4 demonstrates the OCT 

picture of a similar patient of whom the fundus picture is appeared in Figure 3. By 

observing Figure 4 we can see the real seriousness of the ailment while it can't be 

plainly found in Figure 7. [16]  

 

Figure 3: Fundus Image of the patient having DR 

 

Figure 4: OCT Image of the patient having DR 

CONCLUSION:  

Two non- noisy testing techniques for the detection of diabetic retinopathy are 

considered in the presented paper, as OCT and Fundus Images.  

We arranged the extricated results of both fundus and OCT pictures and with the 

assistance of ophthalmologists. Both OCT and fundus pictures were regular for the 

event of all of the 49 sound patients. In this way we expect that OCT pictures give an 

address and target evaluation of ME when stood apart from fundus pictures. [29] Also 

OCT pictures of the dataset will in general be precarious to changes in thickness of 

the sub-retinal layer and the genuineness of DR can be enough assessed utilizing OCT 

dataset while fundus pictures can show the conspicuous responses of DR, for example, 

swellings and hard exudates yet it is exceptionally hard to see early DR from fundus 
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pictures. 

FUTURE SCOPE:  

OCT has ended up being settled as an imaging philosophy, especially for ophthalmic 

imaging. Its exceptional assurance and precision energizes finding and follow up 

assessment of retinal sicknesses like never before. Genuine good position of OCT lies 

in the manner that it isn't only a non-prominent methodology, any kind of contact with 

the patient is furthermore not required, ensuring a lot of patient comfort. With the 

improvement of the image obtainment procedures Optical judiciousness tomography 

angiography (OCTA) is another, non-prominent imaging system that produces 

volumetric data of retinal and choroidal layers. It can show both assistant and 

circulatory system information. OCTA gives a superior point of view of the retinal 

vasculature, which grants accurate portrayal of microvascular inconsistencies in 

diabetic eyes and vascular hindrances. It assesses vascular exchange off dependent 

upon the reality of diabetic retinopathy. 
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