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Abstract—The earlier systems used manual methods for
detecting microanuersym that caused increase in obtaining
wrong results.so an ensemble based system is being used
which contains a combination of pre-processing and
candidate extractors,which is used to enhance the input
image and to obtain a clear image enlarged image using
edge detection method. In recent years, a lot of edge
detection methods are proposed.Heresobel function is used
for de-noising the image and thus obtaining a image with
good clarity.Sobel method is able to detect exact location of
optic disk with damaged blood vassals. We can observe
yellowish part of optic disc in which is damaged due to
increase in pressure in eye due to Diabetic retinopathy
which causes in blindness.

Keywords- Diabetic retinopathy (DR) grading, ensembles
based systems, micro aneurysm (MA) detection.

I. INTRODUCTION

Diabetic retinopathy is potentially blinding
complicationof diabetes that damages the eye's retina. At
first, youmay notice no changes in your vision. But don't
let diabetic retinopathy fool you. It could get worse over
the years and threaten your god vision.Diabetic
retinopathy is a highly specific vascular
complication and the prevalence of retinopathy is
strongly related to the duration of diabetes. It is
beneficial to have regular cost-effective eye
screening for diabetes.
Up to 80 % of all diabetics who have had diabetes for 15
years or more are most likely to be affected by the
disease.

In the working age people of the developed countries,
this is the most common cause of legal blindness.
Despite these intimidating statistics, research reveals that
if there was proper and timely treatment and examination
of the eyes, at least 90% of these early cases could be
minimized. Diabetic retinopathy often has no early
warning symptoms. As new blood vessels form at the
back of the eye as a part of proliferative diabetic
retinopathy (PDR), they can bleed (haemorrhage) and
blur vision. Initially, it may not be very severe. In most
cases, it will leave just a few specks of blood, or spots,
floating in a person's visual field, though the spots often
go away after a few hours. Within a few days or weeks,
these spots are often followed by a much greater leakage
of blood, which further blurs vision. In extreme cases, a
person will only be able to differentiate light from dark
in that eye.

It may take the blood anywhere from a few
days to months or even years to clear from the inside of
the eye, and in some cases the blood will not clear at
all. These types of large haemorrhages tend to happen
more than once, often during the sleep.Here in this
paper we use all the pre-processing methods like
[Walter—KIlein Contrast Enhancement,ContrastLimited
Adaptive Histogram Equalization,Vessel Removal and
Extrapolation,lllumination Equalization and No Pre-
processingland  candidate  extraction methods
like[Walter et al,Spencer et al,Circular Hough-
Transformation,Zzhang et al and Lazar et al].we
additionally add edge detection method to it to increase
the quality and clarity of the output image obtained.

1. LITERATURE SURVEY
1.An Ensemble-based System for Microaneurysm
Detection and Diabetic Retinopathy

In this paper,the detection of microaneurysm
in medical image processing was an open issue so the
proposed system uses an ensemble based framework
in which the combination of internal components
such as pre-processing and candidate extraction
methods are wused for the evaluation of
microaneurysm online challenges were done and the
the algorithm used was ranked first and also the
database that was used.the proposed system was
tested and promising AUC was obtained by using
"DR/non-DR" type classification.The value achieved
was 0.90+0.01.

2.ImprovingMicroaneurysm Detection Using an
Optimally Selected Subset of Candidate Extractors
and  Preprocessing Methods , BalintAntal,
AndrasHajdu - 2012

In this paper, we present an approach to
improve microaneurysm detection in digital color
fundus images. Instead of following the standard
process which considers preprocessing, candidate
extraction and classification, we propose a novel
approach that combines several preprocessing
methods and candidate extractors before the
classification step. We ensure high flexibility by
using a modular model and a simulated annealing-
based search algorithm to find the optimal
combination.
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3.Automated Feature Extraction for Early Detection of
Diabetic Retinopathy in Fundus Images , Sai, Prasad
and Jain, Arpit and Mittal, Anurag — 2009

Automated detection of lesions in retinal
images can assist in early diagnosis and screening of a
common disease: m. We propose a new constraint for
optic disk detection where we first detect the major
blood vessels first and use the intersection of these to
find the approximate location of the optic disk. This is
further localized using color properties. We also show
that many of the features such as the blood vessels,
exudates and microaneurysms and hemorrhages can be
detected quiteaccurately using different morphological
operations applied appropriately. These compare very
favorably with existing systems and promise real
deployment of these systems.

4.0bject Removal by Exemplar-Based Inpainting , A.
Criminisi, P. P'erez , K. Toyama -2003

A new algorithm is proposed for removing
large objects from digital images. This paper presents a
novel and efficient algorithm that combines the
advantages of these two approaches. We first note that
exemplar-based texture synthesis contains the essential
process required to replicate both texture and structure;
the success of structure propagation, however, is highly
dependent on the order in which the filling proceeds. We
propose a best-first algorithm in which the confidence in
the synthesized pixel values is propagated in a manner
similar to the propagation of information in inpainting.
The actual color values are computed using exemplar-
based synthesis. Computational efficiency is achieved by
a block based sampling process.

5.The DIARETDBL1 diabetic retinopathy database
and evaluation protocol , V. Kalesnykiene , J. -k.
Kamarainen , R. Voutilainen , J. Pietila , H.
Kaélvidinen , H. Uusitalo 2005

Automatic diagnosis of diabetic retinopathy
from digital fundus images has been an active
research topic in the medical image processing
community. However, the maturity of proposed
algorithms cannot be judged due to the lack of
commonly accepted and representative image
database with a verified ground truth and strict
protocol. In this study, an evaluation methodology is
proposed and an image database with ground truth is
described. The database is publicly available for
benchmarking diagnosis algorithms.

6.Clinical relevance of the ROC and free-response
paradigms for comparing imaging system efficacies ,
D. P. Chakraborty, 2010

Observer performance studies are widely used to

performance include the entire imaging chain and the
radiologist. The method consists of assigning
appropriate risk values to the different lesions that may
be present on a single image. A high-risk lesion is one
that is critical to detect and act upon, and is assigned a
higher risk valuethan a low-risk lesion, one that is
relatively innocuous. Instead of simply counting the
number of lesions that are detected, as is done in
conventional FROC analysis, a risk-weighted count is
used. This has the advantage of rewarding detections
of high-risk lesions commensurately more than
detections of lower risk lesions

. METHODOLOGY

We propose Ensemble based framework that
contains pre-processing methods in which the input
image is given and the pre-processing techniques is
applied on the image and after the pre-processing is
been done candidate extraction.In candidate extraction
the image is been processed further to remove the
unwanted niose so that the final image obtained is
enlarged so further to increase the clarity of the image
obtained the edge detection method is been used and
the disease could be found out easily.

PRE-PROCESSING METHOD

The pre-processing method is been selected so
that from the noisy images is been removed so that the
MA detection is done easily.The best methods is been
selected from image processing so that the image
obtained will have all the characteristics needed to
detect diabetic retinopathy.These pre-processing
method used can be modified for future purpose.

A. Walter -Klein Contrast Enhancement

This method is used to improve the contrast
by using the gray level transformation which is
been applied to the retinal image that is been used
as input image.

B. Contrast Limited
Equalization

Adaptive

Histogram

The popular technique that is been used in image
processing because it increases the clarity of the
salient part of the image making it visible and
clear.The borders between the image is been

assess medical imaging  systems. Unlike -4 ; - . .
technical/lengineering ~ measurements  observer eliminated by using bilinear interpolation.
2
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C. Vessel Removal and Extrapolation

The unwanted vessels is been removed from the input
image and extrapolation method is been done to fill
the holes that has been created during the
inpaintingalgorithmused.thus this makes the image
more clear to detect the MA.

vessel removaled image

D. IHlumination Equalization

This method is used to eliminate the uneven
illuminations of the fundus image that is obtained
after the extrapolation.

E. No Pre-processing

Without doing the pre-processing method directly the
candidate extraction method is been done.

CANDIDATE EXTRACTION

Candidate extraction is the process that is to spot
the characteristics of the MA image obtained after the
pre-processing method.For future enhancement of the
system,the new candidate extractors methods can be
used.

A. Walter et al

This method used is to find small dark patterns on
the green channel by using grayscale diameter closing.

B. Spenceretal

The retinal image extracts a vascular map and top-hat
transformation is done .The final image obtained is
then bilinearized

C. Circular-Hough Transformation

This technique is used for extraction of circular objects
from the image.

D. Zhangetal

This method is used to  constructs maximal
correlation respone for the input image.the methods
like vessel detection is done to reduce the number of
candidates and to determine the size of the image.

E. Lazaretal

Cross-sectional profiles of pixel wise is used to
construct multidirectional height map and this map set
the height values that describes the distinction of the
pixel that is used in the surrounding image.

Detection of Objects with Sharp Edges:

There are various algorithms to find the edges
of anlmage like Sobel, canny etc...In our case we used
Sobel operator to find the sharp edges. We have a
binary image with edges being shown white. This
image contains the edges of optic disc, blood vessels,
Exudatesand also the image boundary. So this cannot
be independently used to determine the exudates. To
detect only exudates and to remove all the false
detections in the previous stages, we combined the two
images obtained using MDD and edge detecting
method through a Boolean operation, feature based
AND.

In feature based AND, ON pixels in one
binary image are used to select object in another
image. We used the image with objects having sharp
edges to select objects in the image with yellowish
elements, because in the last one the lesions are
detected completely, not only their contours. Thus we
obtain lesions characterized by two desired features-
yellowish color and sharp edge.Compared to other
edge operator, Sobel has two mainAdvantages:1.Since
the introduction of the average factor,it has some
smoothing effect to the random noise of the
image.2.Because it is the differential of two rows or
two columns, so the elements of the edge on both sides
has been enhanced,so that the edge seems thick and
bright. The advantage of Sobel edge operand is its
smoothing effect to the random noises in the image.
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Figure.Flow chart

And because it is the differential separated by two
rows or two columns, so the edge elements on both
sides have been enhanced and make the edge seems
thick and bright. Sobel operator is a gradient
operator.soft-threshold wavelet de-noising needs to be
done to the image before sobel operation inorder to get
the image matrix after de-noising.

After this process Sobel edge detection
operator template, convolute on every pixel of the
image using this template, get the
gradient of this point, and the gradient amplitude is the
output of this point. At last we get the edge detection
image.However, these methods can not remove salt
and pepper noise very well. When doing edge
detection to the image with Gaussian white noise
signals, it can remove the noise effectively and can
detect the edge detail very well. TheSobel method finds
edges using the Sobelapproximation to the derivative.

The Sobel operatorcalculates the approximate
image gradient of each pixel by convolving the image
with a pair of 3x3 filters. Thusfig.a) is an original
infected image of in which red spotshoes clotting of
blood also yellowish spots shows haemorrhage’s, Hard
exudates. This is then converted in to grayscale image

Candidate Search for best
extraction ensemble
combination

Fig.. a) Pink Eyeb) Gray Scale Image

Sobel method is able to detect exact location of optic
disk with damaged blood vassals. We can observe
yellowish part of optic disc in which is damaged due
to increase in pressure in eye due to Diabetic
retinopathy which causes in blindness .So if it is
possible to detect in early stage with the help of sobel
function consist we can observe damaged part of optic
disc, with damaged blood vassals, also we can observe
yellowish blood spot due to pressure in eye.

A)Original Diabetic image, B) Detected edges, C)
Detection of optic disc. Effect application of Edge
detection algorithms of sobal edge detection method
on diabetic images

V. CONCLUSION

We proposed an efficient method based on Sobel
method  which differentiates between original
diabeticimage& processed image. Sobel method can
showseparates parts of the edges of nerves from
wholeimage. This paper has demonstrated an
automatedsystem which is able to distinguish normal
andabnormal vasculature on the optic disc. The
mainfocus of this work is on segmenting the
diabeticretinopathy image and classifies the Exudates,
microaneurysms and hemorrhages.

These methods givealmost good results. Thus
Image processing techniques can reduce the work of
ophthalmologistsand the tools used automatically
locate the exudates.
However, the sobel function methodscannot remove
salt and pepper noise very well.So to remove the salt
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and pepper noise another method for removing this
can be done.Any improvements can be made to pre-
processing method an candidate extraction by adding
new MA candidate extractors.
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