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Design and Developmentf Non-Proliferative Diabetic Retinopathy Detection Technique using Image
Features Extraction Techniques
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Abstract diabeticretinopathy[8]. In this condition, diabetes get

. ~ damage in capillaries of retina and miaogic leaks
In this paper we presenta method for automatic are formed in these vessels. Leakageises retina to
detection and identifyNormal, Nonr Proliferative  swell, which interferes with normal vision. Background
diabetic retlnopathy and Proliferative retlnopathy from or non pro”fera’[ive diabetic retinopathy may be
color fundus images. Thesgstemsupportphyst i a n G&gsociated with macula edema. The macula is the part
to dlagnose, measure |mp0rtant anatomical StrUCtUreSOf affected retina and edema nefdo S\Ne”ing caused
monitor changes by comparing sequential images ang@y |eakage 13]. The second type of retinopathy is
plan for the better treatmenin computer based retinal proliferative diabetic retinopathy. In this condition, the
image analysis system, image processing techniquegpillaries of retina shut down. This causes new blood
are used in order to facilitate anhprove diagnosis. vessel to grow in retinfd].
Manual analysis of the images can be improved angresentatiorof results, we discuss ¢hROC analysis
problem of detection of diabetic retinopathy in the lateyith reference to the model of visual search and make

stage for optimal treatment may be resolvathe predictions for the algorithm performance on larger
features are extracted from the raw image, using thjata.

image processingechniquesand servedto the support

vector machine .(_S.VM) for classification. The resultss  c|assification of Diabetic Retinopathy

shovx{e;d_ a senfltlwty of5% for the classifier and Diabeticretinopathy is classified into two main stages,

specificity of 95% namely norproliferative dialetes retinopathy (NPDR)

and proliferative diabetes retinopathy (PDR). Non

proliferative Diabetic Retinopathy

In NPDR, depending on the presence and extent of the

. features such as hard exudates, microaneurysms or

1. Introduction cotton wools spots due to leakage of fladd blood
from the blood vessels, can be classified to mild,

Diabefc retinopathy is the cause for blindness in themoderate or severe stages as followiig [

human society. Early detection of it prevents blindness2 1 Mild non -proliferative diabetic retinopathy: It is

Diabetic retinopathy as a leading cause of blindness ifhe early stage of the disease. During this stage

developed countries, Diabetes Mellitus is the. ma.b'“tymicroaneurysms occur. Microaneurysms are savais

of the body to use and store sugargendy, resulting in _ . . . N

high blood sugar levels. Results in changes in vein®fPalloonl i ke ~swelling in retinabds

arteries and capillaries in the bodPiabetes is the 2.2Moderate non-proliferative diabetic retinopathy:

major cause of blindness in adults ages72Miabetic ~ As the disease progress, some of the blood vessels that

Retinopathy is the largest example of diabetic eydrrigate the retina become blocked. It is more than

disease. Up to 24,008mericans and itndial4 %lose fami | do but | e sage. Thera will fes ever e ¢

the_ir sight y(_aarly due o di?‘bet‘? retinppathm'abetic microaneurysms or hemorrhages of greater severity in
retinopathy is a condition in which high blood sugar

;ne to three quadrants and leakage might occur,
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causes retinal blood vessels to swell and leak blood [2]. )
Retinal images of humans play an important role in thd@sulting cotton wool spots and exudates etc to be
detection and diagnosis of many eye diseases fdiresentin the retifial].

ophthalmologists. Some of the diseases are glaucoma,3Severe nonproliferative diabetic retinopathy:
Diabetic retinopathy and macular degeneration.D
Diabetic Retinopathy is a severe and widely spread eye
disease which can be regarded as manifestation @étinopathy, more and more blood vessels are blocked,
diabetes on retina. Retinopathy literally means damag
to retina. There are two types of retinopathy. The mos
common type is background ohonproliferative  supply. These areas which are deprived of blood supply

uring te severe noproliferative  diabetic

epriving several areas of the retina with their blood
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are areas of the retina that send signals to the ldy that theimage has the disease) or negative (predicting
that the image does not have the disease).The test
results for each subject may or may not match the
1.1 Proliferative Diabetic Retinopathy subjectds actual status. 1t ca
In proliferative diabetic retinopathy, new blood vessels True positivediseasémage
are formed that emerge from the area of the optic disk { False positiveincorrectly idatified asdisease

and spread toward the macula or emerge from ¢ True negative: correctly identified disease

grow new blood vessels for nourishn@q.

peripheral vesss [5]. f False negative:disease image incorrectly
identified
3. Related work Sensitivity, Specificity and Positive Predictive

In this paper, an automated approach for classificatiomccuracy (PPA) are determined as follows:

of the disease diabetic retinopathy using fundus imageshe sensitivity of a test is the probabilitiyat it will
is presented. In order to diagnose the disease diabetiztoduce a TP result when used on an infedtealge
retinopathy, a number of features such as area , medarhe sensitivity of a test caneb determined by
and stadard deviation of the preprocessed images arealculating [L3][14],

extracted to characterize the image content. Support o TP
vector machine (SVM) training process is applied to Sensitiviy(%) = ———3 100%
analyze training data to find an optimal way to classify TP+EN eéeée(1l)

images into their respective classes

namely PDRNPDR or Normd#][5].

In the process of Diabetic Retinopathy identification
system, the steps are as followed

The specificity of a test is the probability that a test will
produce a TN result when usezh a norinfected
image The specificity of a test can be determined by

. . . calculating,
1 Conversion of raw images to grey images TN
f Radon transform Specificity(%) = ———3 100%
1 Classification of input features using Support TN+FP eéeée(2)

Vv Machine. . . . .
ector Machine The PPA of a test is the probability thatimage is

infected when a positive test result is observed. The
PPA of a test can be determingddalculating,

TP
PPA%)=———3100%
TP+FP 66666éé (3)
Tablel.Result analysis
Technique | Formula Resul | Range
S t
Sensitivity a =91. | 95% Cl:61.46
athb 67 % | % t098.61 %
Specificity d =50. | 95% Cl:8.17
c+d 00% | % t091.83 %
PositiveLik |Sensiivity =1.8 | 95% Cl:0.45t07.41
g"h°°dRa“ 100- Specificity | 3
NegativeLi |100- Sensitivity =0.1 | 95% CI:0.02t0 1.72
kelihoodRa [gpecificity 7
tio
Diseasepre| a+b =85. | 95% Cl:57.16
valence 71 % t097.80 %
a+b+c+d % ()
PositivePre a =91. | 95% Cl:61.46
dictiveValu a+c 67 % t098.61 %
i i e % (*)
Figure 1.lllustrationof GUI
] ; ; NegativePr d =50. | 95% Cl:8.17
In this work, the system was designed to sciesge edictiveval | g 00 % 1091.83 %

for different stage of DR(Diabetic Retinopathy) Each| ye % (*)
imagetaking the test either has or does not have th
disease. The test outcome can be positive (predicti

nThe number of training and testing images used in the
fhree groups. The percentage of correct classification
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