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Abstract: Detecting abnormalities such as venous looping or beading sis critical for early treatment as they are in most
cases indication of potentially sight-threatening retinopathy. In order to utilize these useful characteristics of retinal
blood vessels, it is very important to obtain their locations and shapes accurately. Blood vessels appeared as networks
of either deep red or orange-red filaments that originated within the optic disc and were of progressively diminishing
width. The major problem of Patients suffering from the disease over a long period of time is more likely to develop
eye problems known as diabetic retinopathy. The detection of blood vessels is a major problem in the automatic
processing of retinal images. On the one hand, the vessels have certain properties such as diameter which may be the
key indicators in the evolution of certain retinopathies. Two major problems in the segmentation of retinal blood
vessels are the presence of a wide variety of vessel widths and the heterogeneous background of the retina. The

problem is to identify the segmentation of green veins and red veins in retina.
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I. INTRODUCTION

Diabetic retinopathy is a complication of diabetes and is a
major cause of blindness in developed countries. The
patients might not notice a loss of vision until it became
too severe, hence early diagnosis and timely treatment is
vital to delay or prevent visual impair and even blindness.
Retinal vessel segmentation can simplify screening for
retinopathy by reducing the number of false positive
results in micro aneurysm detection and may serve as a
means of image registration from the same patient taken at
different times by delineating the location of the optic disc
and fovea. However, manual detection of blood vessels is
not simple because the vessels in a retinal image are
complex and have low contrast. Detecting abnormalities
such as venous looping or beading sis critical for early
treatment as they are in most cases indication of
potentially sight-threatening retinopathy. In order to utilize
these useful characteristics of retinal blood vessels, it is
very important to obtain their locations and shapes
accurately. Blood vessels appeared as networks of either
deep red or orange-red filaments that originated within the
optic disc and were of progressively diminishing width.
Several approaches for extracting retinal image vessels
have been developed which can be divided as; one consists
of supervised classifier-based algorithms and the other
utilizes tracking-based approaches. Supervised classifier-
based algorithm usually comprise of two steps. First, a
low-level algorithm produces segmentation of spatially
connected regions. The application of mathematical
morphology and wavelet transform was investigated for
identification of retinal blood vessels. In a follow-up
study, a two-dimensional Gabor wavelet was utilized to
initially segment the retinal images.

1. BLOOD VESSEL EXTRACTION USING
MORPHOLOGICAL OPERATION
In this method, the retinal image is taken as the input
image. Then the input retinal image is pre-processed. In
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pre-processing stage, the input image is resized and the
green channel image is separated as the blood vessel
appears brighter in the green channel image. Then
morphological operation is performed on the green
channel image. The primary morphological operations are
dilation and erosion. The more complex morphological
operations are opening and closing. Dilation is an
operation that grows or thickens objects in a binary image.
The specific manner and extent of this thickening is
controlled by shape referred to a structuring element.
Dilation is defined in terms of set operation. Erosion
shrinks or thins objects in a binary image. The manner and
extent of shrinking is controlled by a structuring element.

Figure 1.1 Original image

I11. LITERATURE SURVEY
Akansha Mehrotra [2014] has proposed an automated
blood vessel detection method from the fundus image. The
method first performs some basic image preprocessing
tasks on the green channel of the retinal image. A
combination of morphological operations like top-hat and
bottom-hat  transformations are applied on the
preprocessed image to highlight the blood vessels. Finally,
the Kohonen Clustering Network is applied to cluster the
input image into two clusters namely vessel and non-
vessel .The performance of the proposed method is tested
by applying it on retinal images from Digital Retinal
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Images for Vessel Extraction (DRIVE) database. The
results obtained from the proposed method are compared
with three other state of the art methods. The sensitivity,
false-positive fraction (FPF) and accuracy of the proposed
method is found to be higher than the other methods which
imply that the proposed method is more efficient and
accurate.

D. Siva Sundhara Raja [2014] have proposed The retinal
image diagnosis is an important methodology for diabetic
retinopathy detection and analysis. in this paper, the
morphological operations and svm classifier are used to
detect and segment the blood vessels from the retinal
image. The proposed system consists of three stages-first
is preprocessing of retinal image to separate the green
channel and second stage is retinal image enhancement
and third stage is blood wvessel segmentation using
morphological operations and svm classifier. The
performance of the proposed system is analyzed using
publicly available dataset.

K.Jeyasri [2013 In this paper, Retinal images play vital
role in several applications such as disease diagnosis and
human recognition. They also play a major role in early
detection of diabetics by comparing the states of the retinal
blood vessels. The detection of blood vessels from the
retinal images is a tedious process. In this work a new
algorithm to detect the blood vessels effectively has been
proposed. Initially enhancement of the image is carried out
using curvelet transform and modification of the curvelet
coefficients. Since the blood vessels are distributed in
various  directions, morphology processing  with
multidirectional structuring elements are used to extract
the blood vessel from the retinal images. Afterwards,
morphological operator by reconstruction  using
multistructure elements eliminates the ridges not
belonging to the vessel tree. A simple thresholding along
with connected component analysis (CCA) indicates the
remained ridges belonging to vessel tree. Experimental
results show that the blood vessels are extracted from the
retinal images with better PSNR and 96% accuracy than
enhancement using other techniques.

Nidhal Khdhair ElI Abbadi [2013] have proposed The
retinal vasculature is composed of the arteries and veins
with their tributaries which are visible within the retinal
image. The segmentation and measurement of the retinal
vasculature is of primary interest in the diagnosis and
treatment of a number of systemic and ophthalmologic
conditions. The accurate segmentation of the retinal blood
vessels is often an essential prerequisite step in the
identification of retinal anatomy and pathology. In this
study, we present an automated approach for blood vessels
extraction using mathematical morphology. Two main
steps are involved: enhancement operation is applied to
the original retinal image in order to remove the noise and
increase contrast of retinal blood vessels and morphology
operations are employed to extract retinal blood vessels.
This operation of segmentation is applied to binary image
of top hat transformation. The result was compared with
other algorithms and give better results.
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IV. PROBLEM FORMULATION
In this research work different problems are studied from
the review of different researchers. Their are different
problems that are given below:
» The major problem of Patients suffering from the
disease over a long period of time are more likely to
develop eye problems known as diabetic retinopathy.
» The detection of blood vessels is a major problem in
the automatic processing of retinal images. On the one
hand, the vessels have certain properties such as diameter
which may be the key indicators in the evolution of certain
retinopathies.
» Two major problems in the segmentation of retinal
blood vessels are the presence of a wide variety of vessel
widths and the heterogeneous background of the retina.
» The problem is to identify the segmentation of green
veins and red veins in retina.

V. OBJECTIVE
There are following objectives that we have to fulfill in
this research work that are given below:
» To solve the problems of the false detection of the
contour in the retinal as blood vessels due to the presence
of atrophy in the border of the retinal.
» To resolve the segmentation of retinal blood vessels are
the presence of a wide variety of vessel widths and the
heterogeneous background of the retina
» Compare the Different technique that is KCN and
Morphological operations.
» Calculate the accuracy, reliability and precision.

VI. RESEARCH METHODOLOGY

This research work is to implement the blood vessel
detection in retina. It is based upon GUI (graphical user
interface) in MATLAB. It is an effort to further grasp
the fundamentals of MATLAB and validate it as a
powerful application tool. There are basically different
files. Each of them consists of m-file and figure file. These
are the programmable files containing the information
about the images. The flow chart of proposed method for
blood vessel detection is shown in Fig.The proposed
method uses the following steps: (1) Green component
extraction (2) NEPF Filtering and Gaussian smoothing (3)
Contrast enhancement (4) morphological operation, (5)
Blood vessel detection using KCN .

Input retinal image

<L

CGreen component extraction

<

NEPF Filtering and Gaussian
Smoothing

<¢

Contrast Enhancement

<>

Candidate Blood vessel
detection using Morphological
Operation

==

Blood vessel detection using
KON clustering

Figure 1: Flow Chart of the Proposed Method
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VII. CONCLUSION

The major problem of Patients suffering from the disease
over a long period of time is more likely to develop eye
problems known as diabetic retinopathy. The detection of
blood vessels is a major problem in the automatic
processing of retinal images. On the one hand, the vessels
have certain properties such as diameter which may be the
key indicators in the evolution of certain retinopathies. To
resolve the segmentation of retinal blood vessels are the
presence of a wide variety of vessel widths and the
heterogeneous background of the retina. The different
researcher views are studied to review the retinal images
problem and blood vessel problem. In the Future the Red
and Green blood vessel is extracted with the help of KCN
and morphological operators.
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