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Abstract: Diabetic retinopathy (DR) is a condition where the retina is damaged due to fluid leaking from the
blood vessels into the retina. In extreme cases, the patient will become blind. Therefore, early detection of
diabetic retinopathy is crucial to prevent blindness. The main stages of diabetic retinopathy are non-proliferate
diabetic retinopathy (NPDR) and proliferate diabetic retinopathy (PDR).
Retinal micro-aneurysms,
haemorrhages, exudates and cotton wool spots are kind of major abnormality to find the Non- Proliferative
Diabetic Retinopathy (NPDR) and Proliferative Diabetic Retinopathy (PDR). The main objective of our proposed
work is to detect retinal micro- aneurysms and exudates for automatic screening of DR using Support Vector
Machine (SVM) and KNN classifier. To develop this proposed system, a detection of red and bright lesions in
digital fundus photographs is needed. Micro-aneurysms are the first clinical sign of DR and it appears small red
dots on retinal fundus images. To detect retinal micro-aneurysms, retinal fundus images are taken from
Messidor, DB-ret dataset and then after pre-processing, morphological operations are performed to find microaneurysms and then features are get extracted such as GLCM and Structural features for classification. In order
to classify the normal and DR images, different classes must be represented using relevant and significant
\
features.
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INTRODUCTION
Diabetes is the commonest cause of blindness in the working age group in the developed world.
Patient’s sight can be affected by diabetes which causes cataracts, glaucoma, and most
importantly, damage to blood vessels inside the eye, a condition known as “diabetic
retinopathy”. Diabetic retinopathy is a critical eye disease which can be regarded as
manifestation of diabetes on the retina. The screening of diabetic patients for the development
of diabetic retinopathy can potentially reduce the risk of blindness in these patients by
50%.Diabetic retinopathy can be broadly classified as non-proliferative diabetic retinopathy
(NPDR) and proliferative diabetic retinopathy (PDR) .Therefore, regular screening of diabetic
patients’ retina is very important. And, automated or computer-assisted analysis of diabetic
patient’s retina can help eye care specialist to screen larger populations of patients. One of the
first unequivocal signs of the presence of diabetic retinopathy is the appearance of micro
aneurysms; these appear as small red dots between the larger vessels of the retina. In some
cases the micro aneurysms will burst causing haemorrhages. As the disease and damage to the
vasculature progresses larger haemorrhages will appear. In addition to leaking blood, the
vessels will also leak lipids and proteins causing small bright dots called exudates to appear.
METHODS AND MATERIALS
Firstly this system takes retinal image as a input, after loading the image it will go under preprocessing part where features are extracted from the image and fed these into the classifier
for classification of the image as whether this image is normal or having Diabetic Retinopathy.
INPUT IMAGE
PREPROCESSING
FEATURE EXTRACTION
SVM+KNN CLASSIFIER

NORMAL OR GRADE

PDR

ABNORMAL

NPDR

Fig. Propose method development diagram.
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PREPROCESSING
In the preprocessing stage, problems arise due to the blurred image or non-clarity. Hence
Images are rectified in preprocessing. This stage involves the color space conversion, image
restoration and enhancement.
Color space conversion: Image is converted into gray scale model
Image Restoration: Filtered image to remove the noise using adaptive median filter
Contrast Enhancement: In this histogram equalization highlights the darker regions and keeps
the brighter region at almost same level.

a) Original image

b) HSI image

c) Preprocessed image d) histogram of preprocessed image
FEATURE EXTRACTION
In order to classify the given fundus image as PDR or NPDR, first we have to extract features.
Micro aneurysms: These are small red dots on the retinal surface, which occur due to capillary
occlusion leading to lack of oxygen and progression of the disease. They are less than the
diameter of the optic vein .Accumulation of proteins and lipids occur in the form of exudates.
Vision loss occurs when they occur in the macula.

Available Online at www.ijpret.com

281

Research Article
Impact Factor: 4.226
Bhagyashri S. Mankar, IJPRET, 2016; Volume 4 (9): 279-287

ISSN: 2319-507X
IJPRET

Exudates: These appear as yellow or white structures in the retina. There are two types of
exudates based on their appearance and occurrence. Hard exudates have well defined
boundaries and the soft exudates have unclear boundaries also known as cotton wool spots.
Haemorrhages: These occur due to bleeding. Dot haemorrhages lie deep within the retina and
reflect leakage of the veins and capillaries. Dot haemorrhages are an indication of diabetic
retinopathy.

CLASSIFICATION
In this we are using splat features and GLCM features likes Energy, contrast, entropy,
homogeneity, and area part of exudates and the formulas for extracted features are given
below:
1) Entropy: A scalar value representing the entropy of gray-scale retinal image. Entropy feature
is a statistical measure of randomness that can be used to characterize the texture of the input
retinal image. It is defined as
Sum (p. *log2 (q))
Where q is the histogram counts.
Entropy=∑ i ∑ j G (i, j) log (G (i, j))
2) Contrast: The contrast function enhances the contrast of an image. It creates a new gray
map, colour map which has an approximately equal to intensity distribution. All of the three
elements in each row are identical. Map contrast (X) returns a gray colour map that is the same
length as the current colour map.
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Contrast=∑i ∑ j (i, j) 2 N (G (i, j))
3) Energy: Energy is used to describe a measure of "information" when formulating an
operation under a probability framework such as MAP (maximum a priori) estimation in
conjunction with Markov Random fields.
Energy = ∑i∑j (G (i, j)) 2
4) Homogeneity:
Homogeneity=∑ i∑ j G (i, j)) / [1 + (i – j)]
These features are selected for reducing noise and enhancing the result of classifier accuracy.

Fig. (a) Original image (b) Severe NPDR
Table show the diabetic retinopathy severity or grade as normal, mild and serve.

SUPPORT VECTOR MACHINES
The support vector machines (SVM) are part of the computational learning theory for structural
risk minimization principal. The SVM is mainly useful for classify the dataset based on training
dataset either linear separable or non-linear separable cases. Mostly linear separable case is
used by many classifications. In this case an optimal hyper plane is used for classification. In this
maximum two output states are available so the test data either positive side or negative side
placed based on training dataset. The non-linear case mainly uses to represent datasets into
high dimensional feature space using several kernels like polynomial, radial basis functions,
Fourier series and splines according to the requirements.
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RESULTS AND DISCUSSION:
The all texture features from the given image corresponding to two classes are extracted using
the proposed algorithms. The results of the K-Nearest Neighbour and Support Vector Machine
classification are shown in below
K-nearest neighbour
1. Normal:
a. Number of data for training: 7
b. Number of data for testing : 20
c. Accurately Classified: 18
d. Accuracy: 90%
2. NPDR:
a. Number of data for training: 13
b. Number of data for testing :16
c. Accurately Classified:8
d. Accuracy: 50%
3. PDR:
a. Number of data for training: 36
b. Number of data for testing: 19
c. Accurately Classified: 17
d. Accuracy: 89.47%
From above, it is observed that 90% classification accuracy has been obtained for normal
images whereas the DR images gave an accuracy of 50% and 89.47% respectively.
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SVM classifier:
1 Normal:
a. Number of data for training: 7
b. Number of data for testing : 20
c. Accurately Classified: 15
d. Accuracy: 75%
1. NPDR:
a. Number of data for training: 13
b. Number of data for testing :16
c. Accurately Classified:11
d. Accuracy: 68.75%
2. PDR:
a. Number of data for training: 36
b. Number of data for testing : 19
c. Accurately Classified: 17
d. Accuracy: 89.5
From above, it is observed that 75% classification accuracy has been obtained for normal
images whereas the DR images gave an accuracy of 68.75% and 89.50% respectively. Thus the
abnormality detection is done with higher accuracy.
CONCLUSION:
In this proposed method both exudates and micro aneurysms are detected. For exudates
detection optical disc and blood vessels are extracted for avoiding false problem to
ophthalmologists. For detection of exudates morphological operations are performed like
closing. Dilation and erosion operators are used. For micro-aneurysms detection count the
number for MA occurred in the image so we can decide the grade of the system. Then features
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are calculated and feed to both SVM and KNN classifier. SVM classifier is better classifier than
KNN. So from the extracted feature it directly concludes the disease grade as normal, moderate
and severe. So earlier detection and diagnosis of Diabetic retinopathy help the patients from
vision loss and also the severity of Disease can be decreases. As combined dataset our
specificity is 100% and sensitivity is more than 90% for SVM.
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