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Abstract— Diabetic retinopathy (DR) is one of the serious
eye diseases and it originates from diabetes mellitus and is
the most common cause of blindness in diabetic patients.
Early treatment can prevent patients from being affected by
this condition or at least the progression of DR can be
slowed down. A key feature to recognize DR is to detect
micro aneurysms (MAs) in the fundus of the eye. Micro
aneurysms can be detected by excluding spurious
candidates that are effectively detected using MA detector
based on the combination of preprocessing methods and
candidate extractors. In this work, an integrated approach is
proposed for automated micro aneurysm detection with
high accuracy by candidate objects which are first located
by applying a dark object filtering process. Naive Bayes
Classification and examining cross-sectional images are
prominently used. Newer and efficient methods are
implemented to counter the drawbacks present in earlier
ones. The proposed project determines the image-level
classification rate of the ensemble and hence promises to be
effective.

Keywords— Computer-aided diagnosis, Image
classification, Microaneurysm detection, retinal image,
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1. Introduction

Diabetic retinopathy (DR) is the most common micro-
vascular complication of diabetes and this is the leading
cause of vision loss in working-age population. Early
diagnosis through regular screening will help in preventing
vision loss. A screening programme is conducted, where a
very large number of digital retinal images are to be
examined for the presence of DR by human experts.
Pathological signs of DR in the digital color fundus images
are dark lesions including microaneurysms (MAs) and
hemorrhages and some bright lesions. Detecting Micro
aneurysms has proven to be a very difficult job and various
techniques have been proposed to detect them The most
common techniques that are involved in detecting Micro
aneurysms are Computer Aided Diagnosis [2][4][5], pattern
recognition  [6][9], retinal analysis  [1][2][4][6].
Thresholding is done in almost all the detection techniques.
Optimal Wavelet Transformation [3] is coupled with
genetic algorithm in the detection process.

An automated system for separating healthy and diseased
regions in the image can efficiently reduce the workload
associated with large scale screening. MAs are the first
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visible signs of DR and they appear as small circular
reddish dots in the retina. The quantity of MAs indicates the
progression of DR. The complexity of MA recognition lies
in the fact that MAs can be located anywhere in the retina,
in isolation, in clusters, close to vasculature, around macula
or among exudates. Meanwhile, their local contrast is very
low compared to their surrounding background and their
edges are not well defined in the image. In addition, MAs
have very similar intensity and morphological
characteristics to other DR signs and anatomical features
such as hemorrhages, thin wvessel junctions, visually
disconnected vessel fragments, local darkening on the
vessels or retinal background noise. Retinal images of
patients from different ethnic groups also pose challenges
for MA detection by varying background color, introducing
new disease patterns but often new non-DR diseases that
are unknown to the automated system. This work aims to
develop an automated system to recognize MAs in large
scale fundus images with clinically acceptable accuracy
regardless of their quality, ethnic origins and the types of
cameras used for capturing the images.

Fig.1:Samples for detecting MAs. (a) Subtle MA. b) MA close to
the vasculature. (c) The vessel crossing that is similar to MAs

Fig.2: An instance of digital fundus image containing both
anatomic structures and pathological signs of DR. White boxes
indicate some of the MAs

Top-hat transformation isused to distinguish non-
connected and circular dark lesions from the elongated

21



International Journal of Linguistics and Computational Applications (IJLCA)

Volume 4, Issue 1, January — March 2017

vasculature. There are three main contributions in this
proposed work. First, a candidate extraction scheme is
proposed to extract more MA candidates including those
close to vessels. Second, for every candidate, its cross-
section profiles are obtained. Singular spectrum analysis
(SSA) is used to decompose each profile and reconstruct a
new one that is of a slow varying trend. Third, each filtered
profile is scaled using the correlation coefficient between
itself and an ideal Gaussian shape assuming this candidate
is a true MA. This will enable an enhancement of the
profiles in all directions for true MA candidates while
decrease the similarity among profiles in all directions for
non-MA candidates. Features are then extracted from the

scaled profiles of each candidate for MA/non-MA
classification.

2. Proposed system

Micro aneurysms (MA’s) indicators handle the

accompanying way: initially, the green channel of the
fundus picture is separated and preprocessed. A
neighbourhood most extreme district (LMR), of a gray scale
(force) picture is an associated segment of pixels with a
given steady power esteem. Pixels of the picture are

handled successively, and contrasted with their N-neighbors.

The proposed strategies has been process the format
coordinating, wavelet change, factual methodologies,
pattern remedies, thresholding. Our technique can separate
effortlessly hot to recognize vessel bifurcations and
intersections from Micro aneurysms (MAS).

This age estimation framework makes a discrete age
grouping of the subject in the picture and gauges the fitting
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can be perused by Matlab picture preparing tool stash and
the yield is the rough age of the individual. The yield is
proficient contrasted with the before strategies.

Power pictures are likewise called as dark scale pictures.
A grayscale or grayscale advanced picture is a picture in
which the estimation of every pixel is a solitary specimen,
that is, it conveys just power data. Pictures of this sort,
otherwise called high contrast, are made solely out of
shades of dark, changing from dark at the weakest force to
white at the most grounded.

Grayscale pictures are unmistakable from one-piece
highly contrasting pictures, which with regards to PC
imaging are pictures with just the two hues, dark, and white
(additionally called bi-level or double pictures). Grayscale
pictures have many shades of dim in the middle. Grayscale
pictures are additionally called monochromatic, meaning
the nonappearance of any chromatic variety Customer will
enroll their unobtrusive components and server stores
customer data in a database. Customers will move their
photographs into the person to person communication site.
While exchanging, customer offers names to the
photograph, GeoTagging data and gets the chance to profit.
Customer share photos in Social Networking Website. n
first module, Admin accumulates photos by giving labels
from Flicker Website. Chairman downloads open photos
from this webpage. Preprocessing will be done.
GeoTagging will be associated with all downloaded open
photos. GeoTagging associated using Flicker API.
Customer can see their drive where all exchanged pictures

by the customer recorded in this drive.

3. Literature Review

Table 1: Articles with its advantages and disadvantages

TITLE ISSUE TECHNIQU | ADVANTAGES DISADAVANTAGES
E USED
1.Locating Blood Vessels in | IEEE Adaptive A plot of the operating | Not detected well by 1-D
Retinal Images by Piecewise | Transactions on | thresholding, characteristic shows that our | filters
Threshold Probing of a Matched | Medical Imaging, | blood vessel | method reduces false positives.
Filter Response byA. Hoover, V. | vol. 19, no. 3, | segmentation
Kouznetsova, and M. Goldbaum March 2000
2.Automatic Detection of Red A new red lesion candidate | The contrast between the
Lesions in Digital Color Fundus IEEE . C_omputer- detection system based on pixel | micro  aneurysms and
PhotographsbyMeindertNiemeijer Tran_sactlons _on al_ded . classification is developed. background is larger than
, Bram van Ginneken and J.Staal Medical Imaging, | diagnosis Using this technique, | in digital color
vol. 24, no. 5, vasculature and red lesions are | photographs.
May 2005 separated from the background
of the image easily.
3. Optimal Wavelet Transform for 1.Optimal The individual lesions can be | It is assumed that a
the Detection of Microaneurysms IEEE . wavelet detected with  both  high | moving window contains
in Retina Photographs by G. Tran_sactlons O™ transform sensitivity and high positive | only one lesion.
Quellec, M. Lamard, P. M. Medical ‘Imaging, 2.Diabetic predictive value for different | Problems might occur if a
Josselin,  G. Cazuguel, B. vol. 27, no. 9, retinopathy, photographic modalities. lesion is too close to
Cochener, andC.Roux September 2008 genetic another lesion or to a
algorithm vessel.
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4.In_formation Fusion f_or Dia_be_tic IEEE Transact_ion 1_.C0mputer é)nmprer?g/:sri\\lllsw pre(g:reenitrr:; Lgealssijren?r:e E)?Z(S:Itbllisiotg
Retinopathy CAD in Digital | on _ Medical al_ded _ system was provided. load per eye.
Color . 'Fun'qUS Imaging, vol. 28, | diagnosis This system uses a feature set | It works well only if the
PhotographsbyMem_dertN|eme|Jer no. 5, May 2009 2.Fundus, extracted from the abnormality | added information derived
! _Bram van Ginneken and information and image quality detection | from registration of the
Michael D.Abramoff fusion component outputs. two images
5.D_etection o_f Microaneurys_ms Department of 1.Mu|ti-_scale :;t:esnsiiz/ﬁtz;\s/:darr;?cregf ;ﬂggrtyg ::“lsrgery 2:;:?;,';22 det%c;:
Usmg_ _ Multiscale  Correlation | Electrical and c_orre_latlon detection and localization for | classifying hemorrhages.
Coefficients by Bob Zhang, Jane | Computer filtering dia : onlv classifies th -
; - - P gnosis. nly classifies the regions
You, _Xlangqlaan, Qin Li and Englnee_rlng, (MSCF) of micro  aneurysms
FakhriKarray University of 2.Computer without  extraction  and
Waterloo, aided localization.
In 2010 diagnosis  of
diabetic
retinopathy
. . . . The performance is particularly | This system does not work
6.M|cr0aneurysm _Detectlon ~in 33rd _ Annual | 1.Principal good at low false positive | well without any previous
Retinal Im_ages Using a Rotating | International Compo_nent ratios. knowledge of the retina
Cross-Section B_ased Model by I. | Conference of the | Analysis Analyzing the radon space with | morphological features,
Lazar and A. Hajdu IEEE embs (PCM) a new set of features classified | optic nerve segmentation
Boston, through PCA and a Support | and with minimal image
Massachusetts 2.Support Vector Machine increase the | preprocessing.
USA, August 30 - | Vector
; performance.
September 3, | Machine
2011 (SVM)
. . . L . . It is capable of constructing a | It is  difficult  for
;.;\g;cnroaneuTr)r/:;r;fcl)Dr?;ectlonB;\g;g ggé\::(r:se';y P o?_:,f ﬁ:gmeedlcal score map to a fundus image. considering regional
e . : e It has achieved the highest | maxima to obtain
CIaSS|f|c§t|on on Retma_lmages 12,4010 in 2011 processingin | <o with respect to the | probability scores
by L. Glanca.rdo' F. _Merlaudea}u, pattern . detection of MA’s (micro | Does not use any
T. Karnowski, Y. Li, K. Tobin, Recognition aneurysms)close to vasculature | supervised training and
andE.Chaum classification
8.A New Adaptive Line Enhancer | IEEE 1.COriginal Very effective for separation of | The problem in this
Based on Singular Spectrum | Transactions on | adaptive line | biomedical data, which often | approach is selection of
Analysis by S. Sanei, T. Lee, and | Biomedical enhancer have some periodic or quasi- | the number of Eigen
V. Abolghasemi Engineering, vol. | (ALE) periodic components. triples which can vary
59, no. 2, | 2.Singular The system works well for non- | between two and the
February 2012 spectrum Gaussian noise and wideband | overall number of Eigen
analysis periodic signals. triples.
(SSA)
9.Retinal Microaneurysm | IEEE 1. Biomedical | Realizes MA (micro | This does not apply any
Detection through Local Rotating | Transactions on | image aneurysms) detection easily | additional vessel or optic
Cross-Section Profile Analysisby | Medical Imaging, | processing. through  the analysis of | disk detection step.
I. Lazar and A. Hajdu vol. 32, no. 2, | 2.Pattern directional cross-section The number of pixels to
February 2013 recognition in be processed is
medical significantly reduced by
decision- only considering the local
making. maxima of the
preprocessed image.
10.Using a Multi-Agent System L The micro level could be an | The primary difficulties
Approach for Microaneurysm University of L.MAS model effective way to segment red | with these algorithms lie
Minho, Campus | algorithm in  the low
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Pereira, D.Veiga, J. Mahdjoub, between red lesions and

Z. Guessoum, L. 2013 background in  fundus
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Monteiro, proximity of ma’s to blood
vessels
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4. Module Description
4.1 Preprocessing

Picture investigation is the way toward extricating
significant data from pictures, for example, discovering
shapes, checking objects, recognizing hues, or measuring
object properties. Picture changes assume a basic part in
many picture handling undertakings, including picture
upgrade, investigation, reclamation, and pressure. Picture
Processing Toolbox gives a few picture changes, including
Hough, Radon, FFT, DCT, and fan-bar projections. You
can recreate pictures from parallel-bar and fan-pillar
projection information.lt empowers you to precisely speak
to shading autonomously from information and yield
gadgets.

4.2 Original Histogram:

A histogram is the likelihood dissemination of pixel
values in a picture. (For RGB pictures, the histogram is
typically broken into three histograms of the three part
channels.) Like whatever other conveyance, histograms
have straightforward numerical standards. Two operations
that influence the pixel qualities, and in this manner the
histograms, will be utilized widely through these posts:

e Increasing the value of the considerable number of
pixels adds that add up to the histogram; outwardly, this
moves the histogram.

e Duplicating all the pixel values by specific sum scales
where the histogram information shows up; outwardly,
this extends the histogram.

4.3 Contrast Limited Adaptive Histogram Equalization

This is the second some portion of a three-section post on
comprehension and utilizing histograms to adjust the
presence of pictures. The initial segment secured early on
material on histograms and a strategy known as histogram
extending for enhancing differentiation and shading. This
post will cover histogram evening out and a propelled
system called differentiate constrained versatile histogram
leveling, both planned for expanding the complexity of a
picture. The last post will expand the ideas of histogram
evening out to discretionary disseminations of pixel
qualities. The uplifting news is that most common pictures
don't have level CDFs. All things considered, some
mechanical applications can profit by having a level CDF.
The way toward leveling the CDF is called histogram
evening out.

4.4 Equal Area Dualistic
Equalization

Sub-Image  Histogram

Different upgrade plans are utilized for improving a
picture which incorporates dark scale control, separating
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and Histogram Equalization (HE). Histogram evening out is
one of the notable imaget improvement method. It turned
into a well known procedure for complexity upgrade since
this technique is basic and compelling. In the last case,
safeguarding the info brilliance of the picture is required to
maintain a strategic distance from the era of non-existing
antiquities in the yield picture. Despite the fact that these
techniques save the information brilliance on the yield
picture with a huge complexity upgrade, they may deliver
pictures with don't look as normal as the information ones.
The fundamental thought of HE technique is to re-outline
dim levels of a picture.

4.5 Dynamic Histogram equalization (DHE)

Saving element histogram evening out strategy to
enhance its brilliance saving and differentiation
improvement capacities while decreasing its computational
multifaceted nature. The altered strategy, called Brightness
Preserving Dynamic Fuzzy Histogram Equalization
(BPDFHE), utilizes fluffy insights of advanced pictures for
their portrayal and preparing. Portrayal and preparing of
pictures in the fluffy area empowers the system to deal with
the estimation of dim level values betterly, bringing about
enhanced execution. Execution time is reliant on picture
size and nature of the histogram, however exploratory
outcomes demonstrate it to be speedier when contrasted
with the systems analyzed here. The execution investigation
of the BPDFHE alongside that for BPDHE has been given
for near assessment.

4.6 Feature Extraction

Include extraction a sort of dimensionality lessening that
effectively speaks to fascinating parts of a picture as a
smaller element vector. This approach is helpful when
picture sizes are vast and a lessened component portrayal is
required to rapidly total assignments, for example, picture
coordinating and recovery.

Include identification, highlight extraction, and
coordinating are frequently consolidated to take care of
basic PC vision issues, for example, protest location and
acknowledgment, content-based picture recovery, confront
discovery and acknowledgment, and surface arrangement.
At the point when consolidated into a solitary work process,
include recognition, extraction, and coordinating can be
utilized to comprehend numerous PC vision configuration
difficulties, for example, picture enrollment, stereo vision,
question identification, and following.

e A component is a fascinating some portion of a picture,
for example, a corner, blob, edge, or line. Highlight
extraction empowers you to infer an arrangement of
highlight vectors, additionally called descriptors, from
an arrangement of distinguished elements. PC Vision
System  Toolbox offers abilities for highlight
identification and extraction that include:
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e Corner location, including Shi and Tomasi, Harris, and
FAST strategies

e BRISK, MSER, and SURF location for blobs and
districts

e Extraction of BRISK, FREAK, SURF, and basic pixel
neighborhood descriptors

e Histogram of Oriented Gradients (HOG) highlight
extraction

e Visualization of highlight area, scale, and introduction

4.7 Green Plane

A RGB picture, once in a while alluded to as a "genuine
nature" picture, is put away in JAVA as a m-by-n-by-3
information exhibit that characterizes red, green, and blue
shading parts for every individual pixel. RGB pictures don't
utilize a palette. The shade of every pixel is dictated by the
mix of the red, green, and blue powers put away in each
shading plane at the pixel's area. Design record positions
store RGB pictures as 24-bit pictures, where the red, green,
and blue parts are 8 bits each. This yields a capability of 16
million hues. The accuracy with which a genuine picture
can be imitated has prompted to the regularly utilized term
"real nature picture.”

4.8 Background image:

The foundation light is brighter in the focal point of the
picture than at the base. In this progression, the illustration
utilizes a morphological opening operation to evaluate the
foundation brightening. Morphological opening is a
disintegration took after by a widening, utilizing the same
organizing component for both operations. The opening
operation has the impact of expelling articles that can't
totally contain the organizing component. For more data
about morphological picture handling, see Morphological
Operations. Utilize the surf charge to make a surface show
of the foundation (the foundation estimation made in Step.

The most noteworthy piece of the bend demonstrates that
the most elevated pixel estimations of foundation (and thus
rice.png) happen close to the center lines of the picture. The
least pixel values happen at the base of the picture and are
spoken to in the surface plot by the most reduced some
portion of the bend. After subtraction, the picture has a
uniform foundation however is presently a bit excessively
dim. Utilize imadjust to change the complexity of the
picture.

4.9 Shade-correction Image

The technique by which pictures are delivered - the
communication between articles in genuine space, the
enlightenment, and the camera- - often prompts to
circumstances where the picture displays noteworthy
shading over the field-of-view. The shading may be brought
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on by non-uniform brightening, non-uniform camera
affectability, or even soil and clean on glass (focal point)
surfaces. As a rule this shading impact is undesirable. The
precision of your outcomes rely on upon the measure of the
items, the network parameter (4,8,or discretionary), and
regardless of whether any articles are touching (in which
case they might be named as one protest).

Utilize name network to make a name framework from
the yield of bwconncomp. Take note of that mark
framework stores the name network in the littlest numeric
class vital for the quantity of articles

4.10 Morphological Top-Hat transformed Image

Best cap change is an operation that concentrates little
components and subtle elements from given pictures. There
exist two sorts of top-cap change: The white top-cap change
is characterized as the distinction between the info picture
and its opening by some organizing component; The dark
top-cap change is characterized dually as the contrast
between the end and the information picture. Best cap
changes are utilized for different picture handling
assignments, for example, highlight extraction, foundation
adjustment, picture upgrade, and others. The white top-cap
change gives back a picture, containing those "items" or
"components" of an info picture that:

o Are "littler" than the organizing component (i.e., places
where the organizing component does not fit in), and are
brighter than their environment. The dark top-cap gives
back a picture, containing the "articles" or
"components" that:

e Are "littler" than the organizing component, and are
darker than their environment.

The size, or width, of the components that are separated
by the top-cap changes can be controlledby the decision of
the organizing component . The greater the last mentioned,
the bigger the components extricated.

4.11 Matched Filter

In flag handling, a coordinated channel (initially known
as a North channel) is acquired by corresponding a known
flag, or layout, with an obscure flag to identify the nearness
of the format in the obscure flag. This is equal to
convolving the obscure flag with a conjugated time-
switched variant of the format. The coordinated channel is
the ideal direct channel for augmenting the flag (SNR)
within the sight of added substance stochastic clamor.
Coordinated channels are usually utilized as a part of radar,
in which a known flag is conveyed, and the reflected flag is
analyzed for normal components of the out-going sign. Beat
pressure is a case of coordinated separating. It is alleged in
light of the fact that motivation reaction is coordinated to
information beat signals. Two-dimensional coordinated
channels are regularly utilized as a part of picture handling.
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4.12 SVM Classification

Bolster vector machines (SVMs) are a moderately new
learning process impacted exceptionally by advances in
factual learning hypothesis and an adequate increment in
PC preparing power as of late. In the most recent ten years
SVMs have prompted to a developing number of uses in
picture grouping and penmanship acknowledgment, to give
some examples. Prior to the disclosure of SVMs, machines
were not extremely effective in learning and being difficult
to fathom. SVMs are exceptionally viable in an extensive
variety of bioinformatic issues and specifically, perform
well in investigating microarray expression information and
recognizing remote protein homologies. Much like the
human mind, SVMs learn by case. Every case comprises of
a m number of information points(x1,xm) trailed by a mark
(or target), which in the two class characterization we will
consider later, will be +1 or - 1. - 1 speaking to one state
and 1 speaking to another.

4. Conclusion

Various techniques have been employed in detecting
micro aneurysms and the proposed system promises to
analyze the severity of Diabeticretinopathy (DR) and can be
analyzed easily and performed in our detector at each
threshold level and the image-level classification rate of the
ensemble can be determined and the presence or absence of
more diabetic retinopathy (DR) specific problems can be
accounted. In earlier systems only a small number of image
samples from the public domain were used and tested. Here,
an automated system is evaluated for retinal image analysis
on very large datasets collected through diabetic retinopathy
screening programmes. This MA detection will achieve a
good sensitivity and specificity on a per image basis. This is
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especially meaningful when this method is integrated into a
reliable automated system for detecting abnormality in
digital fundus images.
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