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Abstract- Diabetic Retinopathy (DR) is an eye disease caused due
to constant diabetes and it found to be the main cause of
blindness young generation in any nation. Today, around 415
million people are living with diabetes from which 285 million
people is currently suffering from DR (Diabetic Retinopathy) a
complication of diabetes which affect the eye. Most of the people
are not aware that diabetes can also be the reason of their vision-
oriented problems. DR have 3 features: Micro aneurysms (MAs),
Hemorrhages (HMs) and Exudates (EXs). Which can be detected
from a retinal image of patient known as Fundus image. This
paper explains the disease, it’s features and throw light on the
method we have applied for detection of Exudates and
Hemorrhages.
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I. INTRODUCTION
Diabetic Retinopathy happens when sugar level of blood incline
to a certain level that damage blood vessels in the retina. This
damage can cause temporary or permanent blindness . In
medical field Funds images (Photographs of retina) is used to
detect this disease.

Fig.1 Fundus Image

This disease has 2 types:
1) Proliferative (PDR)
2) Non-Proliferative (NPDR).
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Most common type is NPDR. In early stages of NPDR, exudates
begin to emerge as a result of leak of lipid from abnormal blood
vessels [g). Hard exudates and Soft Exudates are the major cause of
blurred central vision. In Next Stage it converts into PDR, in which
very small vessels get damaged by extreme sugar level in blood in
retina and start bleeding. The bleeding causes scar tissues which is
responsible to shrink and pull the retina 3. This will result in
bleeding into vitreous cavity (event called as Haemorrhage). In
other words,

Haemorrhages occur when MAs burst. A Haemorrhage may be a
small micro area of blood which protrudes from artery or vein
within the backside of the attention p13. If left untreated, this may
happen repeatedly and can cause immediate and severe visual loss.

In this paper, most of the work is targeted towards detecting
Haemorrhages, Hard and soft exudates. Following paper organized
accordingly. In the next section, the methodology used for
detection of diabetic retinopathy is.illustrated.

Il. METHODOLOGY
In most of the existing system the whole process is divided into 3
major steps.
1)Pre-processing
2) Feature Extraction
3) Classification.

A. Pre-Processing

Every image is made of 3 basic color channels:

1) Red

2) Green

3) Blue

We have selected Green channel as the contrast of Hard exudates,
Soft exudates and Red dots can be is seen quite conspicuously. In
addition to that green channel do not under-illuminate or over-
saturate the image like their counterparts.

This step’s ultimate aim is to crop and resize the image. In other
words, all images are not of the same size and every one of them
need to be in equal measurements. In order to standardize the
images, FOV (Field of View) of the fundus image (which are
circular) needs o first cropped to a square of side which is equal to
the diameter of the FOV. On the other

hand, some images do not have top and bottom parts. Thus, a black
patch is added to such images to make them equal to their
counterparts. Finally, this new image is sampled down to size of
512 X 512 pixels as given in Figure.
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Fig.2 Image before and after preprocessingB. Feature
Extraction
Diabetic retinopathy mainly involves 3 issues.

1) Exudates (Soft and Hard)

Exudates are small yellow objects in retinal fundus images. It is
basically a pus-like or clear fluid which leaks out of the blood vessels
into nearby tissues. Soft exudates usually have a fluffy and blocks the
optic nerves. They are more whitish. However hard exudates are
similar to lipid and of yellow colour and granular in appearance. To
detect exudates, we removed all the object that have size of greater
than 3000 pixels. Further classification is done on the basis of RGB
factor.
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Fig.3 Exudates (Soft and Hard)

2) Red Dots
Red dots are considered as haemorrhage which is nothing but blood
from ruptured blood vessels. It affects one’s retina and can be the
cause of blurred vision. It appears on the fundus image as blood with
pale white spots which are made from fibrin (a protein that work to
stop bleeding). Detection of such red dots is done by identifying
object which are smaller or equal to 10 pixels.

Fig.4 Red blood dots

3) Microaneurysms
When one is suffering from NPDR, the walls of blood vessels in his
retina will be weaken. As a result, this tiny aneurism cause swelling

in the side of blood vessel. If left untreated, these miniature
aneurysms can explode and leak blood. Matched filter and
thresholding technique are used to detect MAs.

Fig.5 Microaneurysms

C. Convolution Neural Network (CNN)

CNN is also known as CovoNet. It is a class of deep learning and
networks which is mostly used analyse visual imagery 7. We have
implemented convolution neural network for our software as it is
quite effective for output.

CNN is basically multiplication of matrix. Any image is nothing
but a matrix representation and we multiply such matrix with other
image’s matrix to compare and train machine.

Fig.6 Concept of CNN

As per the figure the input image and output image have 2 layers
convolution layer and pooling layer. Convolution layer extract
features from the image which is provided by the user [19. Its main
function is to preserve the spital bond between pixels by learning
itself. Pooling is a part of Deep Learning Visual Reorganisation
(local neural network feature detector). We have used max pooling
that calculates maximum (largest value) in each patch of each feature
map for better results. The results are down sampled that highlight
the most present feature in patch which give us better efficiency.

D. Flutter
Flutter is Google’s platform for creating applications. We have
used this platform to make our application pis;. We have used
basic application structure and created the app which need a
dataset, perform the detection of retinopathy and gives the output.
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I1l. DATA SET
Various datasets are studied by us and we have worked on two
different dataset which are as follow:

1) DIARETDBO - Standard Diabetic Retinopathy Database
Calibration level 0.

The current database consists of 130 color fundus images of
which 20 are normal and 110 contain signs of the diabetic
retinopathy. Images were captured with a 50-degree field-of-
view digital fundus camera with unknown camera settings [23],
The data correspond to practical situations, and can be used to
evaluate the general performance of diagnosis methods. From
this dataset we use some images for testing and some for
training the machine.

We took around 90 images from the dataset to train our model
and rest 40 images were kept for testing.

Here are the result and the efficiency that we got from training
these 90 images and testing of remaining images.

2) DIARETDBL - Standard Diabetic Retinopathy Database
Calibration level 1.

This dataset consists of 89 color fundus images of which 84
contain at least mild non-proliferative signs of the diabetic
retinopathy, and 5 are considered as normal which do not
contain any signs of the diabetic retinopathy according to all
experts who participated in the evaluation 2. Images were
captured using the same 50-degree field-of-view digital fundus
camera with varying imaging settings. From this dataset we use
some images for testing and some for training the machinea;.
We took around 60 images from the dataset to train our model
and rest 29 images were kept for testing.

Here are the result and the efficiency that we got from testing
of remaining images.

I1l. FUTURE WORK
The observations presented in these papers are currently
being extended to these broader set of methods. Feasible
scope of future modifications includes:
To start analyzing of different dataset which are useful for the
project. The results show that the method proves the accuracy of
the system achieved up to 78% when analyzed with the given
database of the diabetic patients. So, we will try to achieve more
efficiency than the existing one. We will try to overcome and
reduce the drawbacks which are faced by the existing method.
We will also try to utilize multiple images per patient. This
existing software do not detect microaneurysms yet but in future
we will work on it.

IV. CONCLUSION

After design and implementation of diagnostic tool for
Diabetic Retinopathy was successfully completed. This tool has
three major steps; Pre-processing, feature extraction and
classification. The proposed method is in a position to detect all
the abnormal features within the fundus images. The system
proposed a completely wunique combination of image
preprocessing technique for retinal anatomical structures and

classification with neural network. The machine may be based on
a device that extracts irregular features such as microaneurysms,
exudates, hemorrhages and new vessels etc. for grading the
severity of Diabetic Retinopathy. Early detection, diagnosis and
examination of DR are gaining importance as it allows timely
treatment and loss of vision. The proposed method gives 70%
accuracy. Also, this method is found to scale back the manual
effort required for the detection and also the accuracy gets
increased. The algorithms proposed are computationally efficient
for detecting and diagnosing the diseases from the fundus
images.
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