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ABSTRACT 

 We propose an ensemble-based framework to improve micro aneurysm detection. not like the well-
known approach of considering the output of multiple classifiers, we tend to propose a mix of internal parts of 
micro aneurysm detectors, specifically preprocessing strategies and it will be the candidate 
extractors. We’ve evaluated our approach for micro aneurysm detection. Where this rule is presently stratified 
as initial, and in addition on two different databases. A key feature to recognize DR is to detect micro 
aneurysms (MAs) in the fundus of the eye. The importance of handling MAs are twofold. First, they are 
normally the earliest signs of DR; hence their timely and precise detection is essential. On the opposite hand, 
the grading performance of computer-aided DR screening system extremely depends on MA detection. During 
this paper, we have a tendency to propose a MA detector that has exceptional results from each aspect. 
Manual grading is slow and resource hard-to-please, so several efforts have been made to establish an 
automatic computer-aided screening system. However, the detection of micro aneurysms is still an open issue. 
Micro aneurysm appear as small circular dark spots on the surface of the retina .the most common appearance 
of micro aneurysms is near thin vessels, but they cannot actually lie on the vessels. In some cases, micro 
aneurysms area of the candidate unit laborious to differentiate from elements of the vessel systemAn 
exhaustive quantitative analysis is also given to prove the superiority of our approach over individual 
algorithms. we tend to conjointly investigate the grading performance of our methodology, that is tested to be 
competitive with alternative screening systems. 
Keywords: Matlab, image Processor, Digital computer, display, hard copy Device, Digitizer, Mass storage.  
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INTRODUCTION 

The term digital image refers to process of a two dimensional image by a electronic computer. During 
a broader context, it implies digital process of any two dimensional knowledge. A digital image is an array of 
real or advanced varieties described by a finite number of bits. A picture given within the kind of a 
transparency, slide, photograph or an X-ray is initial digitized and keeps as a matrix of binary digits in memory 
board. This digitized image will then be processed and displayed on a high-resolution TV monitor. For show, 
the image is keep during a rapid-access buffer memory that refreshes the monitor at a rate of twenty 
five frames per second to supply a visually continuous show. fig one shows the diagram for the 
image process system. 

A. The Image Processing System 

 

Fig 1  Block Diagram For Image Processing System 

PROPOSED SYSTEM 

In this paper, we propose an effective MA detector based on the combination of preprocessing 
methods and candidate extractors. We offer associate ensemble creation framework to pick out the simplest 
combination. Associate degree complete quantitative chemical analysis is additionally given to prove the 
prevalence of our approach over individual algorithms. We tend to additionally investigate the grading 
performance of our methodology that is verified to be competitive with alternative screening systems.  
Diabetic retinopathy (DR) is the most common cause of blindness in the developed countries. Micro aneurysms 
(MAs) are early signs of this illness, that the detection of those lesions is crucial within the screening method. 
DR willbe prevented and its progression can be slowed down if diagnosed and treated early. A proper medical 
protocol has been established, however the particular grading needed for cosmology has been performed 
manually. Manual grading is slow and resource demanding, so several efforts have been made to establish an 
automatic computer-aided screening system. However, the detection of micro aneurysms is still an open issue. 
Micro aneurysm appear as small circular dark spots on the surface of the retina .the most common appearance 
of micro aneurysms is near thin vessels, but they cannot actually lie on the vessels. In some cases, micro 
aneurysms square measure laborious to differentiate from elements of the vessel system. A key feature to 
recognize DR is to detect micro aneurysms (MAs) in the funds of the eye. Firstly, they are normally the earliest 
signs of DR; hence their timely and precise detection is essential. Secondly, the grading performance of 
computer-aided DR screening systems highly depends on MA detection. During this paper, we have a tendency 
to propose a MA detector that has exceptional results from each aspect. The proposed ensemble based MA 
detector outperforms the current individual approaches in MA detection. It has been also proven that the 
framework has high flexibility for different datasets.  Since it is a serious disease, it has to be detected as soon 
as possible in order to prevent blindness affecting the diabetic patients so in future it helps to detect the micro 
aneurysm in the diabetic patients at an earlier stage. As doctors of currently couldn't ready to designation the 
condition of the illness we tend to are implementing this project which will help to diagnose and identify the 
condition of the disease whether it is in stage 1 or stage 2 or stage 3 and treatment can be given according to 
the condition of the disease. It will locate the area in the retina which has been affected by the disease which 
will help to enhance the diagnosis and act according to it. This project will reduce the number of diabetic 
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patients being affected by the disease and the number of patients getting affected from blindness can be 
gradually reduced which will protect the population amount from being decreased. It also detects the hard 
exudates present in the image and enhances the appearance of the image for the better diagnose.[1,3] 

 

 

Fig.2. Block Diagram Of The Ensemble-Based Framework                                                                                            

A. Retinal Image Capture 

The retina can be observed and recorded using several methods including Fluorescence Angiograms 
(FA), Transient Visual potential difference (TVEP) or bodily structure camera. solfa syllable may be a medical 
estimation tool that injects glow in into the body before image capture thus vessel options (arteries, capillaries 
and veins) can standout and be photographed. Although FA produces very clear gray-scale retinal images as 
seen in Fig. 3 (a), it is not well-accepted by patients because of its intrusive nature. TVEP applied by, measures 
an electrical response produced when the retina is stimulated. The procedure for generating a TVEP signal is 
complicated and time-consuming which makes it unpopular. Therefore, it is essential to develop a safe, fast, 
easy, and comfortable way to observe and capture the retina. The analysis of color retinal images seen in Fig. 3 
(b) (aka fundus image, produced by a fundus camera displayed in Fig. 3) is viewed as this feasible approach 
because the acquisition of color retinal images is non-intrusive, very fast and easy. A fundus camera is 
essentially a specialized microscope with an attached camera that allows you take photographs of the interior 
surface of the eye. Processing of color retinal images taken with a fundus camera is usually conducted in its 
green channel since vessels and vessel like structures have the highest contrast with background, evident in 
Fig. 3 (b). 

 

Fig.3. Most Common Diabetic Retinopathy Screening Techniques (A) Fa And (B) Color Retinal Image 



ISSN: 0975-8585 

March – April  2015  RJPBCS   6(2)  Page No. 1890 

B. Abnormalities Associated With The Eye 

Abnormalities associated with the eye can be divided into two main classes, the first being disease of 
the eye, such as cataract, conjunctivitis, blepharitis and glaucoma. The second group is categorized as life style 
related disease such as hypertension, arteriosclerosis and diabetes.When the retina is been affected as a result 
of diabetes, this type of disease is called Diabetic Retinopathy (DR), if not properly treated it might eventually 
lead to loss of vision. Ophthalmologists have come to agree that early detection and treatment is the best 
treatment for this disease. DR occurrence has been generally categorized into three main form viz BDR, PDR, 
SDR. 

 
C.Micro aneurysms: 

These are the first clinical abnormality to be noticed in the eye. They may appear in isolation or in 
clusters as tiny, dark red spots or looking like tiny Hemorrhages within the light sensitive retina. Their sizes 
ranges from 10-100 microns i.e. less than 1/12th the diameter of an average optics disc and are circular in 
shape, at this stage, the disease is not eye threatening. 

D. Hemorrhages: 

Occurs in the deeper layers of the retina and are often called ‘BLOT’ hemorrhages because of their 
round shape. 

E. Hard Exudates: 

These are one of the main characteristics of diabetic retinopathy and can vary in size from tiny specks 
to large patches with clear edges. As well as blood, fluid that is rich in fat and protein is contained in the eye 
and this is what leaks out to form the exudates. These can impair vision by preventing light from reaching the 
retina. 

 

Fig.4.The Corresponding Color Bands Red (A), Green (B) And Blue C) Of The Color Retinal Image 

F.Micro aneurysm Features 

Micro aneurysms are the dilation of retinal capillaries. They are round intra-retinal lesions ranging from 10 to 
100 micrometers in size and red in color. The cross-section of a micro aneurysm exhibits a Gaussian 
distribution. Fig.3.8 illustrates examples of different micro aneurysms taken from color retinal images. The top 
part shows their original format while the bottom depicts them in the green channel (so their shape is more 
visible). Researchers at the European Association for the Study of Diabetes 45th Annual Meeting in Vienna, 
Austria, reported that an increase in the number of retinal micro aneurysms is associated with worse 
retinopathy prognosis in patients with Type 1 or 2 diabetes. 
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Fig.5.Two Fundus Images (A), (B) And Its Corresponding Vessel Map (C), (D). 

F. Optic Disc Features 

The optic disc (OD) or optic nerve head, another commonly used name, is a vertical oval with average 
dimensions of 1.76mm (horizontally) × 1.92mm (vertically), and situated 3-4mm to the nasal side of the fovea . 
There are no receptors in this part of the retina since all of the axons of the ganglion cells exit the retina to 
form the optic nerve. In fundus imaging the OD is usually brighter than its surrounding space, and is that 
the convergence of the retinal vessel network. This can be seen in Fig.5 which shows four different ODs.[4,7] 

 

 

Fig.6. Examples Of Different Micro aneurysms Shown On The Top With Its Equivalent Green Channel

 

Fig .7. Four Cropped Images Of The Optic Disc 

DIABETIC EYE DISEASES 

There are a number of reasons that can cause reduced visual acuity, visual impairment and blindness. 
In diabetic eye diseases, the cause of visual disturbances is in most cases related to those vascular changes 
diabetes is causing to the eye. The discussion in this section concentrates on the diabetic eye diseases that 
encompass a group of eye problems, such as diabetic retinopathy, cataract, neovascular glaucoma and diabetic 
neuropathies. The section discusses how the symptoms of the diabetic eye diseases emerge and how they 
affect the vision. The effect of the diabetic eye diseases on vision is illustrated in Fig 8. 
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Fig.8. Influence Of Diabetes On Vision: (A) Normal Vision; (B) Diabetic retinopathy; (C) Cataract; (D) 
Neovascular Glaucoma 

A. Glaucoma 

Glaucoma could be a malady caused by magnified pressure level (IOP) ensuing either from a 
malformation or malfunction of the eye’s voidance structures. Left untreated, AN elevated IOP causes 
irreversible harm the   optic tract and retinal fibers leading to a progressive, permanent loss of eye vision. Early 
detection and treatment will slow, or perhaps halt the progression of the malady. the 
attention perpetually produces liquid, the clear fluid that fills the anterior chamber fluid that 
(the area between the tissue layer and iris). The liquid filters out of the anterior chamber through a 
posh system.  The fragile balance between the assembly and voidance of liquid determines the eye’s pressure 
level (IOP). Most people’s IOPs fall between eight and twenty one. However, some eyes will tolerate higher 
pressures than others. That’s why it's going to be traditional for one person to own a better pressure than 
another. 

B. Cataract 

Cataract is defined as a decrease in the clarity of the lens which gradually degrades the visual quality. 
In hyperglycemia, the opafication in the posterior pole of the lens is caused by the changed metabolism of the 
lens epithelial cell (posterior sub capsular (cataract). Since the lens is responsible for focusing light to the 
retina, the cataract block sand distorts the light passing through the lens making the imaging of eye fundus 
difficult.Therefore, a cataract is a common annoyance in the diagnosis of diabetic retinopathy. Typical visual 
effects are decreased sensitivity to the light, blurred vision, difficulty with glare and dulled colors. The disease 
is common for older people since it is usually related to aging and develops gradually in time. In rare occasions, 
the disease is present at birth or in early childhood, however there are many reasons for the sickness to occur 
earlier in life, like severe eye trauma and polygenic disease. It is approximated that cataract occur 10-15 years 
earlier in people with diabetes which is related to the fluctuation of the blood sugar levels. 

 
C.Diabetic Retinopathy  
 

Diabetes may be find the illness that happens once the duct gland doesn't secrete enough 
hypoglycemic agent or the body is unable to method it properly. Hypoglycemic agent is that the internal 
secretion that regulates the amount of sugar (glucose) within the blood. Polygenic disease will have an effect 
on kids and adults. Patients with polygenic disease are additional probably to develop eye issues like cataracts 
and eye disease, however the disease’s result on the tissue layer is that the main threat to vision. Most 
patients develop diabetic changes within the tissue layer when more or less twenty years. 
The result of polygenic disease on the attention is termed diabetic retinopathy. Over time, polygenic 
disease affects the vascular system of the tissue layer. The earliest section of the illness is thought as 
background diabetic retinopathy. During this section, the arteries within the tissue layer become weakened 
and leak, forming tiny, dot-like hemorrhages. These leaky vessels typically because swelling occurs or edema 
will occur within the tissue layer and minimizedvision. Consecutive stage is thought as proliferative diabetic 
retinopathy. During this stage, circulation issues cause areas of the tissue layer to become oxygen-deprived 
or anemia. New, fragile, vessels develop because the vascular system makes an attempt to take care 
of adequate gas levels among the tissue layer. This is often referred to as revascularization. Sadly, these 
delicate vessels hemorrhage simply. Blood might leak into the tissue layer and vitreous, inflicting spots or 
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floaters, at the side of minimized vision. Within the later phases of the illness, continuing abnormal vessel 
growth and connective eye layer and tissue might cause serious issues like visual disorder and eye disease. 

 
 

Fig.9.Retinal Images to Show The Different Stages Of Diabetic Retinopathy 
 

MICROANEURYSM DETECTION 

Micro aneurysms can be detected by pixel classification, mathematical morphology, the fusion of the 
two, template-based and supervised learning. A description of each is provided below. 

 

 

Fig.10.Using Traditional Edge Detection Methods To Enhance Retinal Blood Vessels Sobel (A), Prewitt (B), 
Roberts (C), Laplacian Of Gaussian (D) And Canny (E). 

A. Preprocessing 

In this section, we present the selected preprocessing strategies that we have a tendency 
to deliberate to be applied before corporal punishmentMA candidate extraction.  The choice of the 
preprocessing technique and candidate extractorcomponents for this framework is a challenging task. 
Comparison of preprocessing strategies dedicated to MA detection has not been revealed however. Since 
preprocessing methods need to be highly interchangeable, we must select algorithms that can be used before 
any candidate extractor and do not change the characteristics of the original images unlike e.g., shade 
correction. We also found some techniques to generate too noisy images for MA detection (histogram 
equalization adaptive histogram equalization or color normalization).Thus; we've elect ways that area 
unit well-known in medical image process and preserve image characteristics. Naturally, well being 
planned system will be improved within the future with adding new ways. In detecting abnormalities 
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associated with fundus image, the images have to be preprocessed in order to correct the problems of uneven 
illumination problem, non sufficient contrast between exudates and image background pixels and presence of 
noise in the input fundus image. Aside from aforementioned problems, this section is also responsible for color 
space conversion and image size standardization for the system.[8,9] 

B. Walter–Klein Contrast Enhancement 

This walter-klein preprocessing techniques such as  boost the distinction of complex body 
part pictures by applying a grey level transformation mistreatment the subsequent operator: 
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Where  

{fmin, . . . , fmax}, {f_ min . . . . f_ max} are the intensity levels of  the initial and also 
the increased image, severally is the mean value of the original grayscale image and  

r∈ R is a transition parameter. 

C. Contrast Limited Histogram Equalization 

Contrast restricted adjective bar is a  Histogram chart exploit (CLAHE) could be a widespreadtechnique in 
biomedical image processing is 
thatsince it's terribly effectivein creating the sometimes fascinating salient elements is additional visible The 
image is split into disjoint regions, and in every region native bar chart effort is applied Then, the boundaries 
between the regions are eliminated with a bilinear interpolation. The main objective of this method is to 
define a point transformation within a local fairly large window with the assumption that the intensity value 
within it is a stoical representation of local distribution of intensity value of the whole image. The local window 
is assumed to be unaffected by the gradual variation of intensity between the image centers and edges. the 
purpose transformation distribution is localized around the mean intensity of the window and it covers the 
entire intensity range of the image. 
 

Consider a running sub image W of N X N pixels centered on a pixel P (i,j) , the image is filtered to 
produce another sub image P of (N X N) pixels according to the equation below 
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  and   indicate the local window mean and standard deviation which are defined as: 
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As a result of this adaptive histogram equalization, the dark area in the input image that was badly 

illuminated has become brighter in the output image while the side that was highly illuminated remains or 
reduces so that the whole illumination of the image is same. 
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D. Vessel Removal And Extrapolation 

We investigate the effect of processing images with the complete vessel system being removed based 
on the idea proposed. We extrapolate the missing parts to fill in the holes caused by the removal using the in 
painting algorithm presented. MAs appearing near vessels become more easily detectable in this way. 

E. Illumination Equalization 

This preprocessing method aims to reduce the vegetating effect is caused by uneven illumination of 
retinal pictures.  Every picture element  intensity is about in step with the subsequentformula: 

ldff  '  

Where f, f’ are the original and the new pixel intensity values, respectively, μd is the desired average 
intensity, and μl is the local average intensity. MAs showing on the border of the membrane area 
unit increased by this step. 

 
F. No Preprocessing 

We also consider the results of the candidate extractors obtained for the original images without any 
preprocessing. That is, we formally consider a “no preprocessing” operation, as well.[10,11] 
 
MODULE 2 

A. Candidate Extractors 

Candidate extraction could be a method that aims to identify any objects within the image showing 
MA-like characteristics. Individual MA detectors think about totally different principles to extract MA 
candidates. during this section, we provide a brief outline of the candidate extractors involved in our analysis. 
Again, even as for preprocessing ways, adding new MA candidate extractors might result in more 
improvement within the future. A outline on the key variations of the candidate extractor algorithms and their 
performance measured within the Retinopathy on-line challenge (ROC) coaching dataset 

B. Walter 

In our approach, color pictures input from the anatomical structure camera square measure at first 
resized to a regular size of 768 × 576 pixels whereas maintaining the initial ratio. we tend to choose 
the inexperienced channel for all our operations as a result of retinal pictures square measure nearly 
always saturated within the red channel and have terribly low distinction within the blue channel. A closing 
operation is performed on the inexperienced channel image mistreatment 2 totally different sizes of a 
structuring part (filter). Closing operation is outlined as dilation (Max filter) followed by erosion (Min filter). 
The formulations of dilation and erosion for grey scale pictures square measures follows. 
 
DILATION 
 

      jiBjyixAyxABA
bji

,,, sup
,
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EROSION 
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,
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Where a is that the input image, B and B1 square measure the structuring components or masks used 

for dilation and erosion severally and b1 square measure grids that the over  structuring components square 
measure outlined. Dilation in grey scale enlarges brighter regions and closes tiny dark regions. The erosion is 
critical to shrink the expanded objects back to their original size and form. The dark regions closed by 
dilation don't reply to erosion. Thus, erosion of the vessels being skinny dark segments arranged out on a 
brighter background square measure closed by such a closing operation. A subtraction of the 
closed pictures across two totally different scales can therefore offer the vas segments of the inexperienced 
channel image. The operation is as follows: we have a tendency to use a disk formed structuring 
component for morphological operations. The radius of the larger disk (S2) is mounted at a high price(we 
use half dozen pixels for a picture of size 768 × 576 pixels) so all the vessels together with the most vas get 
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closed. the dimensions of the structuring component is chosen supported that describes the blood vessels to 
be starting from one.5-6 pixels in radius on a mean. S1 is chosen adaptively as follows: 
 

1 or 2 pixels below S2 if we want to obtain only the thicker vessels emanating from the optic disk.At 
least 4 pixels below S2 to obtain the entire blood vessel network. Criterion one is 
employed for point localization whereas criterion two is employed in small aneurysms and hemorrhages 
detection.The image C′ is threshold (90% of the maximum intensity) and median filtered to obtain the binary 
image of the blood vessels (U).Morphological thinning is then performed on U to obtain the skeleton of the 

blood vessel network. Thinning operation is implemented as U − (U ϴB1 − U ϴB2), where B1 and B2 are 

disjoint structuring elements and U  is the complement of the image U Noise will occur within 
the cut image typically within the type of dots. A 2 × 2 median filtering operation is performed to remove the 
isolated specks of noise. The vessel segments being connected structures area unit unaffected by this 
operation. An additional source of noise in retinopathy images could be exudates, the removal. 

C. Spencer  

From the input funds image, the tube-shaped structure map is extracted by applying twelve 
morphological top-hat transformations with twelve turned linear structuring components (with a radial 
resolution 15◦). Then, the tube-shaped structure map is deducted from the input image, that is followed by the 
applying of a Gaussian matched filter. The ensuing image is then binaries with a set threshold. Since the 
extracted candidates aren't precise representations of the particular lesions, a part growing step is 
additionally applied to them. whereas the first paper is written to sight MAs on visible 
light angiographic pictures, our implementation relies on the changed version revealed by Fleming. 

D. Zhang  

In order to extract candidates, this technique constructs a greatest correlation response image for the 
input retinal image. this can be accomplished by considering the greatest coefficient of correlation 
with 5 Gaussian masks with completely different customary deviations for every component. The 
greatest correlation response image is threshold with a hard and fast threshold worth to get the candidates. 
Vessel detection and region growing is applied to cut back the number of candidates, and to figure out their 
precise size, severally. 

 
E. Lazar  
 
Pixel-wisecross sectional profiles with multiple orientations square measure wont to construct a 
multidirectional height map. this map assigns a collection of height values that describe the excellence of the 
from its surroundings during a specific direction. during a changed construction attribute hap step, a score 
map is built from that the MAs square measure extracted by thresholding.[12] 

STEPS INVOLVED IN PREPROCESSING AND CANDIDATE EXTRACTION 

A. Preprocessing Methods 

A.1. Walter Klein Contrast Enhancement: 
 
This walter contrast   preprocessing methodology aims to boost the distinction of bodily structure pictures by 
applying a grey level transformation exploitation the operator(f’).  
 
(1)distribution the conductor preprocessing operation at intervals the variable [wali]. 
(2)Computing the mean of the intensity values of original image (i) and distribution into the variable (mu). 
(3)Assign constant(r)=2 
(4) to (7) 
 

Finding the and therefore the largest components within the array and assignment it into the 
minimum and most intensity levels of the initial and increased image.Where,(8)f min - minimum intensity level 
of the original image. 
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fmax - most intensity of the first image. 
f_min – minimum intensity of the improved image. 
f_max – most intensity of the improved image.Returns a n-dimensional array with the same elements as the 
original image(i) but reshaped to size(i).(9) to (18) 
(20)Implementing the formula given in base paper. 
μ-is the common of the initial gray scale image. 
f=ii(f) 
f’=f_min(f) is that the increased image.Performing the reshape operation for the f_im and assign it into the 
variable (wali). (21) to (22) Finally displayed the Walter Klein contrast enhanced image. 
 

A.2. Clahe (Contrast Limited Adaptive Histogram Equalization): 

(1) Assign the CLAHE operation into the variable [hhi]. 
(2). playing the adaptation bar chart leveling to the initial image.(used to boost the distinction of the image) (3) 
to (4) 
 
Displaying the CLAHE image. 
 

A.3. Vessel Removal Method: 

Detect MA appearing near vessel and enhance it. 
 
(1) Serial the vessel removal operation of the variable [B]. 
(2) Performing the in painting algorithm for conversion of image to double precision type. 
(3) to (4) 
Displaying the vessel removed image. 

A.4. Illumination Equalization: 

(1) Assign the illumination deed operation into the variable (f) (3) Assigning the corrected  intensity value. 
(4) Converting the elements of original image(i) into uint8 and then compute the mean of the intensity values 
and then assign into the variable [inn] 
inn – local avg intensity. 
(5) Subtract the local int. value from the desired integer value. 
(6)New element intensity worth (by practice of the formula) 
 
(7) to (8) Displaying the sick equal image. 
 
A.5 .NO PREPROCESSSING: 
 
(1) Assign the no preprocessing, operation into the variable i. 
(2) to (4) show the no preprocessing. Candidate Extractors 

B.1Walter: 

This method aims to find all sufficiently small dark patterns onthe inexperienced channel. Finally, a double 
threshold is applied.medfilt2 performs median filtering of the matrix in 2-D.Shade corrected image=medfilt 
image – original image Creating disk shaped structuring element operation. Where R- radius(R=7).Performing 
morphological closing operation on the shaded image with the strel.The morphological close operation is a 
dilation candidate extractorsfollowed 
byerosion, exploitation constant structuring component for each operations.Imfill fills the holes in the shade 
corrected image.Subtracting holes filled image by the morphological closed image and assign into the variable 
(vess).Computes a global threshold (level) and assign into the variable mount. Thres=max() returns Associate in 
Nursing array (thres) an equivalent size because the variables (alp) and (inn) with the largest elements taken 
from alp or inn.Product the subtracted image and the thres and assign into the varblfves.Displaying the output 
fig. 
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B.2.Fleming: 
 
From the input fundus image, the vascular map is extracted by applying twelve. Morphological top-hat 
transformations with twelve revolved linear structuring parts(With a radial 
resolution fifteen ◦). making aline formed structuring component with the distance(LEN =9).Creating an empty 
array with the cell function.Performing morphological opening for the shade corrected image with the 
strel.Assign this output image into the variable (ope).Note down the 1

st
 pixel from the 

all twelve revolved linear components so realize the easy lay worth out of twelve pixels. Likewise repeat it 
for the whole pixels within the twelve parts. And write all the soap. value within the array format and assign 
into the variable (vas).Then the vascular map is subtracted from the shade corrected image and then assign 
into the variable (ima_les).Apply Gaussian filter.Perform imfilter operation (Filters the multi-D array(ima_les) 
with the multi-D filter(h)) and then assign in to the verbal (im_mat).Bwboundaries command traces the 
outside boundaries of objects, also as boundaries of holes within these objects, within the binary image 
and show the o/p figure. 
 
B.3.Circular Hough Transformation: 
 
With this technique, a set of circular objects can be extracted from the image. distribution the radius values in 
some vary.Imfindcircles command is employed to find the tiny circular spots among radius vary already such. 
Candidates are obtained by detecting circles on the images using circular Hough transformation.Find all the 
bright and dark circles in the image within the radius range and then draw blue lines at bright or dark circle 
edges. 
 
B.4.Zhang: 
 
In order to extract candidates, this method constructs a maximal correlation response image for the input 
retinal image.Applying Gaussian filter (five Gaussian masks with different standard deviations for each 
pixel).Perform convolution operation for the Gaussian filtered output image with the original image.Perform 
the maximal correlation coefficient operation for the convolution o/p and the original image.Find the largest 
element among the 5 correlated coefficient O/p and assign into the variable [mav map].The maximal 
correlation response image is threshold with a fixed threshold value to obtain the candidates i.e. converting 
the image into binary image.Display the output image i.e., in double precision format.Vessel detection and 
region growing is applied to cut back the amount of candidates, and to work out their precise size, severally. 
 
B.5.Lazar : 
 
Apply Gaussian filter and assign into the variable g (Gaussian filtered o/p).Perform the complement operation 
for the original image(which is converted to double precision format).Perform convolution operation for the 
Gaussian filtered o/p and complement of the original image.Returns a label matrix (bb), containing labels for 
the connected components. Apply average filter and assign into the variable h. Perform the convolution for 
the label matrix and therefore the avg. filtered o/p. 

 

ENSEMBLECREATION 

In this section, we describe our ensemble creation approach. In our framework, an ensemble E is a set 
of (preprocessing method, candidate extractor)or shortly (PP, CE)pairs. The meaning of a (preprocessing 
method, candidate extractor)pair is that first we apply the preprocessing method to the input image and then 
we apply the candidate extractor to this result. That is, such a combine can extract a group of candidates HE 
from the first image. If an ensemble E contains more (preprocessing method, candidate extractor)pairs, their 
outputs are fused in the following way:Take 10 training images. There may be around 5 methods present in 
Preprocessing. Candidate extraction is present next to preprocessing. Similar to preprocessing there are 5 
techniques or methods present in Candidate extractors. For a single image, 25 combinations of results are 
available. Since there are 5 methods available in both preprocessing and candidate extraction, for each 
method in preprocessing 5 candidate extraction methods is processed .Then we should calculate the entropy 
for all 25 results. Then after calculating the entropy for the 25 methods, we can predict the best technique, 
considering whose entropy is highest. If third method’s entropy is highest suggests that we have a tendency 
to verify that third one is that the best technique. Likewise, we should calculate for a set of 10 training images. 
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By following the procedure mentioned above we can determine best techniques for 10 images. After analyzing 
the best techniques whose entropies are highest for 10 images, mentioned above, we can see that 3rd 
technique is repeated many times than other. So we can conclude that the 3rd technique is the best 
one.[13,14] 

A.Proposed system Advantages 

 The framework has high flexibility for different datasets. 

 The detector to provide sufficient sensitivity and specificity rate. 

 It gives accurate detection of MA. 

 Compare to existing technique its computation time is low.                 
 

RESULTS AND DISCUSSIONS 

To the gray scale image, firstly, we are applying the preprocessing technique 5 
methods. second candidate extractor’s technique is being applied five strategies. Therefore; we tend to get 
twenty five combinative pairs by fusing each techniques. From the resultant pairs we are choosing the best 
combinational pair using the entropy values obtained. Finally the input image is given to the selected pair and 
the area where the micro aneurysm is affected has been spotted and the stage of the disease has been 
detected. 

 
Fig .11. Original Image 

 
Fig.12. Grayscale Image 

 
Fig.13. Histogram Equalization Image 

 
Fig.14. Walter–Klein Contrast Enhancement 

original image

gray image

histogram equalized image

 Walter–Klein Contrast Enhancement image
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Fig.15.Contrast Limited Adaptive Histogram Equalization 

 
Fig .16. Vessel Removal AndExtrapolate 

 
Fig .17. Illumination Equalization 

 
CANDITATE OUTPUT 

 
Fig.18.walter . 

 

Fig.19.Spencer  

 
 

Fig .20. Circular Hough-Transformation 

 Contrast Limited Adaptive Histogram Equalized image

 vessel removaled image

 illumination Equalized image

Walter et al image

Fleming et al image

Circular Hough-Transformed image
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Fig .21.Zhang . 

 

 

Fig .22.Lazar . 

 
 
 
 
 
 
 
 
 
Each preprocessing image is being compared with each candidate extractor’s image. 

 
Fig .23. Best Combinational Image Pair 

 
 

 
 
 
 
 
 
 
 

Zhang et al image

Lazar et al image

GRADE 0 MA=0 

GRADE 1(MILD) 1≤MA≤5 

GRADE 2(MODERATE) 5<MA<15 

GRADE 3(SEVERE) MA≥15 
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Condition: 

 

MILDCONDITION 
DIAGNOSTIC TEST PERFORMANCE PARAMETERS 
----------------------------------------------------------------------------------------------------  
Prevalence: 50.0% (7.0% - 93.0%) 

CONCLUSION 

In this paper, we have proposed an ensemble-based MA detector that has proved its high efficiency in 
an open online challenge with its first position. Our novel framework relies on a set of (preprocessing and 
candidate) pairs, from that a probe rule selects associate optimum combination. Since our approach 
is standard, we can expect further improvements by adding more preprocessing methods and candidate 
extractors. This will surely reduce the noise produced in the fundus of the eye and will also produce reassuring 
effect which was the drawback in the previous method implemented in the same fundus images. Thus the 
above two methods when added more will tremendously reduce the blurredness of the fundus images. As a 
result of which, it becomes easier to diagnose and is been detected with timely precision and less noise.  

This is going to be an advantage for the doctors to diagnose the disease earlier and to treat it 
accordingly. It will also help to reduce the amount of diabetic patients being affected by the disease which will 
lead to blindness. However a proper screening system should contain other components, which is 
anticipated to extend the performance of this approach as good. 

REFERENCES 
 

[1] Abramoff.M, Niemeijer.M, Suttorp-Schulten.M, Viergever.M.A, andVanGinneken.B “Evaluation of a 
system for automatic detection of diabetic retinopathy from color fundus photographs in a large 
population of patients with diabetes,” Diabetes Care, vol. 31, 2007, pp. 193–198. 

[2] Antal.B, Hajdu, and Peto.T, “A multilevel ensemble-based system for detecting microaneurysms in 
fundus images,” in Proc.4th IEEE Int.Workshop Soft Computing. Appl., 2010, pp. 137– 142.  

[3] Antal.B and Hajdu.B, “Improving microaneurysm detection using an optimally selected subset of 
candidate extractors and preprocessing methods,” Pattern Recog., vol. 45, no. 1, 2012, pp. 264–270.  

[4] Criminisi.A, Perez.P, and Toyama.P, “Object removal by exemplar based in painting,” in Proc. IEEE 
Conf. Computing. Vision Pattern Recog, vol. 2, 2013, pp. II-721–II-728. 

[5] Fleming.A.D, Goatman.K.A, Philip.S, Prescott.G.J, and Sharp.P.F, “Automated grading for diabetic 
retinopathy: A large-scale audit using arbitration by clinical experts,” Br. J. Ophthalmol., vol. 94, no. 
12, 2010,pp. 1606–1610.  

[6] Jelinek.H.J,  Luckie.A, Nixon.P and Worsley.J,  “An automated microaneurysm detector as a tool for 
identification of diabetic retinopathy in rural optometric practice,” Clin. Exp. Optom., vol. 89, no. 5, 
2006, pp. 299–305. 

[7] Niemeijer.M, Prokop.M, vanGinneken.B, and Viergever.M.A, “On combining computer-aided 
detection systems,” IEEE Trans. Med. Image., vol. 30, no. 2, 2011, pp. 215–223, Feb.  

[8] Niemeijer.M, Quellec.G, Roux.C, Sanchez.C,  Wu.X,  You.J, and Zhang.B, “Retinopathy online 
challenge: Automatic detection of microaneurysms in digital color fundus photographs,” IEEE Trans. 
Med. Image., vol. 29, no. 1,2010, pp. 185–195.  

[9] Ravishankar.S, “Automated feature extraction for early detection of diabetic retinopathy in fundus 
images,” in Proc. IEEE Conf. Comput. Vision Pattern Recog, 2009, pp. 210–217.  

[10] Spencer.T, and Sharp.P.F, “An image-processing strategy for the segmentation and quantification of 
microaneurysms in fluorescence angiograms of the ocular fundus,” Comput. BiomedRes., vol. 29, 
2009, pp. 284–302.  



ISSN: 0975-8585 

March – April  2015  RJPBCS   6(2)  Page No. 1903 

[11] Walter.T “Automatic detection of microaneurysm in color fundus images of the human retina by 
means of the bounding box closing,” Lecture Notes inComputer Science, vol. 2526. Berlin, Germany: 
Springer- Verlag, 2002, pp. 210–220.  

[12] Walter.T, “Automatic detection of microaneurysms in color fundus images,” Med. Image Anal., vol. 
11, 2007, pp. 555–566,. 

[13] Youssif.A.A.A, “Comparative study of contrast enhancement and illumination equalization methods 
for retinal vasculature segmentation,” in Proc. Cairo Int. Biomed. Eng. Conf., 2006, pp. 21–24. 

[14] Zuiderveld.K, “Contrast limited adaptive histogram equalization,” GraphicsGems, vol. 4, 1994, pp. 
474–485. 


