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Abstract

Segmentation means dividing an image into multiple segments so as to find
objects like circles, lines, blobs and boundaries from the image. The main
motive of segmentation is to make the representation of the image simpler so
that it can be more smoothly analyzed. Automatic segmentation of fundus
image plays an important role in detection of eye diseases. Recently, several
methods of retinal vessel segmentation are proposed which can detect the
exudates in fundus images in more promising manner. The overall objective of
this paper is to evaluate the effectiveness of retinal vessel segmentation
techniques based on fundus images.

Keywords: Fundus Images, Retinal blood vessel, segmented images, Retinal
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1. INTRODUCTION

Now a days there is a great increase in number of people that are suffering from eye
related disorders. Most commom eye related diseases are diabetic retinopathy |,
glaucoma and age-related macular degeneration . Due to these diseseases the
chances of loss of vision and blindness are very high [1]. But early diagnosis of these
disorders can reduce the chances of blindness and vision loss.With the invention of
new systems and advancement of technology various methods are available to take
color medical images . Images are taken of different parts of body such as
bones,brain,heart, kidney, retina etc [2]. But early diagnosis of these disorders can
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reduce the chances of blindness and vision loss. Then different processing techniques
are used for the analysis of these images. These medical images are very helpful in
diagnosis and treatment of many diseases.Fundus image plays aan important role in
screening of human aye as fundus has high sensivity to vascular diseases. From the
image of fundus diagnosis of these diseases is quite easy. Retina is an important part
of a human eye and is an indicator of eye disorders.

With the advancement of technology various methods are available to take color
medical images Fundus image plays aan important role in screening as fundus has
high sensivity to vascular diseases. From the image of fundus diagnosis of these
diseases is quite easy.

Fig 1: Fundus image

From the fundus images retinal blood vessels are segmented by using image
segmentation techniques[3]. So our concern is to segment image of retina in such a
way so that vessel part and non vessel portions are separarated from each other .Then
from these segmented vessels automatic diagnosis of various diseases become easy.
So our concern is to design an accurate method of retinal vessel segmentation. With
the advancement of technology various methods are available to take color medical
images Fundus image plays aan important role in screening as fundus has high
sensivity to vascular diseases. From the image of fundus diagnosis of these diseases
IS quite easy. Image segmentation techniques help the doctor in automatic analysis of
these diseases.
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2. SEGMENTATION

It identifies the dividing of a graphic in to disjoint parts which can be homogeneous
regarding a opted for home such as for instance luminance, shade, consistency, etc.
The segmentation is the most crucial point for examining picture correctly because it
influences the precision of the following steps. The idea of the photograph department
point is always to extricate the injury region from the sound skin. The main motive of
segmentation is to make the representation of the image simpler so that it can be
more smoothly analyzed. In other way segmentation means allocating a tag to every
pixel of image so that pixels having same label share definite visual traits. Automatic
segmentation of fundus image plays an important role in detection of eye diseases.

Fig 2: Segmented image

2.1 RETINA VESSEL SEGMENTATION METHODS

Retinal vessels have very important information regarding the condition of patient .
Fundus photography play an important part in detection of diseases. Automatic
segmentation of fundus image is done by using different techniques[6].

1. Matched Filter Approach:

The gray-level pages of the cross-sections of retinal boats have a strength page which
may be approximated by way of a Gaussian. Vessel sections at numerous orientations
are found by convolving the picture with spun types of the coordinated filtration
kernel and maintaining just the utmost response. At an angular solution of 15¢, a
complete of 12 convolutions is needed.
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2. Scale-Space Analysis and Region Growing Approach:

It employs the Mixture of degree place evaluation and location rising to portion the
vasculature. Two characteristics are accustomed to characterize the body ships, the
gradient magnitude of the picture depth |VI| and the shape energy equally at various
scales. The shape energy is set by calculating the utter greatest eigenvalue [L1| of the
matrix of 2nd buy derivatives of the picture depth (the Hessian). To take into account
the big difference in vessel breadth over the retina equally these characteristics are
normalized by the degree s on the scale-space while keeping just the area maxima.

3. Mathematical Morphology and Curvature Estimation Approach:

This is a general vessel segmentation technique depending on the using exact
morphology. Your algorithm criteria per se is composed of numerous morphological
businesses and also could be split into quite a few methods: 1. Reputation involving
straight line elements simply by computing the actual supremum involving open
positions with a straight line constructing aspect on various orientations. 2. Racket
elimination simply by using a geodesic renovation of your supremum involving open
positions in the very first image. 3. Elimination of a variety of unfavorable styles by
using the actual Laplacian upon the end result of the earlier move then an exclusively
created switching filter. Your outcome could be building up a tolerance to make a
segmentation of your vasculature.

4. Verification-Based Local Thresholding Approach

This versatile regional thresholding construction is determined by confirmation
dependent multithreshold probing scheme. Retinal boats can't be segmented through
the use of international ceiling as a consequence of gradients device in the image.
Rather Jiang et al. give probe the picture by using numerous thresholds. During every
one of the probed thresholds almost all binary items from the ceiling impression are
usually extracted. By utilizing some sort of class process on the items, solely
individuals’ vessel-like options might be retained. The many maintained binary items
may be put together to produce binary ship pine segmentation. The actual level of
responsiveness associated with the technique may be inflated by simply adjusting the
actual variables in the class process, i.e. so that it is significantly less or maybe more
strict.

5. Pixel Classification Approach

An easy vessel segmentation procedure is depending on pixel classification. For every
single pixel from the impression, an element vector will be produced and also a
classifier will be experienced with such aspect vectors. Options usually are taken from
saving money aircraft of your retinal photographs only. Around first tests many of us
when compared 2 types of functions: a production of filter systems and also the pixel
prices in a neighborhood.
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3. LITERATURE REVIEW

Lee, Noah et al [1] presents an energy purpose merging morphological scale-space
examination by using a mathematical model-based method of carry out segmentation
accomplishment involving untrue good hypo- fluorescents regions resulting from
interfering retinal structures. Kong, Lingwang et al. [2] consist of to get retinopathy
fundus analysis function, brushing with all the hue-preserving coloring impression
equalization plus segmentation through necessarily mean switch filter involving
element living space clustering algorithms. Segmentation processing is involving fake
optimistic hypo- neon regions caused by interfering retinal structures. Nan Yang et al.
[3] proposed a simple yet effective design for you to on auto-pilot phase difficult
exudates (HEs) around fundus images. The design is actually with different course-to-
fine approach, once we 1st find a rough effect helped connected with a few bad trials,
next get rid of the bad trials move by means of step. Within our design, most of us
reap the benefits of these multi-channel details by means of getting a raised tender
segmentation algorithm. Also, most of us make a multi-scale historical past
subtraction technique to uncover the harsh segmentation effect. Jiang Liu, et al. [4]
presents a way that mixes side recognition, this Rounded Hough Change plus a
mathematical deformable style to be able to recognize this optic blank disc via retinal
fundus images. The particular algorithm criteria ended up being looked at towards a
new files list of 325 digital camera coloring fundus graphics, which include each
standard graphics and pictures with some other pathology. S. Villalobos et al. [5]
propose some sort of mathematical photograph control method to part drusen having
the final aim associated with characterizing the actual AMD further advancement
within an information group of longitudinal images. The tactic characterizes retinal
properties that have a mathematical label of the colors inside the retina image. S.
Esakkirajan et al. [7] revised final decision primarily based unsymmetrical clipped n
average filtration system algorithm formula to the refurbishment associated with
dreary level, plus color photos that happen to be extremely dangerous by way of
pepper and salt sound. Consist of algorithm formula exhibits superior success
compared to the Regular N average Narrow (MF), Determination Centered Algorithm
formula (DBA), Improved Determination Centered Algorithm formula (MDBA), plus
Intensifying Turned N average Narrow (PSMF). Jiang Liu et al. [8] provide a new
stats model-based way for this segmentation in the optic disk along with optic pot
coming from digital camera coloring fundus images. The tactic includes knowledge-
based Spherical Hough Alter along with a story optimum funnel choice for
segmentation in the OD. Additionally, most of us prolonged the procedure in order to
optic pot segmentation; this is a much harder task. N. S. Mohd Ali et al. [9] states
growth of a graphical user interface (GUI) process which makes improvement
connected with arteries segmentation with electronic digital fundus images. The unit
may help ophthalmologist with enhancing morphological techniques by simply
noticing important characteristics from the highly processed photos to get earlier
diagnosis. The whole process of GUI generation has been Qt Designer software
program even though arteries segmentation solutions implement Canny as well as
other morphology-based techniques. E. Jeevaraj et al. [11] gifts a new freshly
invented noises separate out such as, “Laplace Scenario structured Versatile Average
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Filtration pertaining to extremely damaged images” (LEAM) in order to denoise the
pictures damaged by way of fixed-value intuition noise. The particular overall
performance of your consist of separate out is definitely became improved with regard
to Top Signal-to-Noise Rate as well as people image perception. Radim Kolar et al.
[14] strengthen the method of equaled filtration; along with propose to her any fresh
along with correct way of segmenting retinal vessels. All of our intention is usually as
a way to part capillaries by using numerous boat diameters throughout high-resolution
color fundus images.

4. GAPS IN LITERATURE

It has been observed that the majority of existing vessel segmentation techniques
suffers from the following issues. Neighborhood Estimator before Filling

1. The issue of noise in fundus images is ignored in the majority of existing literature.

2. Although Neighborhood Estimator before Filling has shown significant results over
available techniques, but it is poor in its speed.

3. The Neighborhood Estimator before Filling is rich in preserving the edges but not
so efficient for high density of multiple noises.

5. METHODOLOGY
'

[ READ IMAGE ]

[ APPLY NEIGHEOURHOOD ESTIMATOR. BEFORE FILLING J

v

SEGMENTATED IMAGE J

:

EVAILUATE PARAMETERS

Fig 3: flowchart of existing methodology

The steps of the algorithm are summarized as follows :
Stepl. Input images

a) Read the input retinal image.

b) Read mask of the image
¢) Read the ground truth of an image.
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Step2. Gray scaling of image.

Step3.Apply Neighbourhood Estimator before Filling based segmentation on gray
scale image.

a) Neighbourhood Estimator before Filling is used at multiple scales to extract
the features from the image.

b) Then points of interest also known as key points are extracted from the retinal
image.

c) Textons are generated from the image. These textons are the small lines and
blobs that are present in an image.

Step4. Segmented image is obtained.

CONCLUSION:

This paper has shown the retina vessel segmentation methods that evaluate the
effectiveness of retinal vessel segmentation on fundus images. Automatic
segmentation of fundus image plays an important role in detection of eye diseases.
Recently, several methods of retinal vessel segmentation are proposed which can
detect the exudates in fundus images in more promising manner. The related work has
found that the issue of noise in fundus images is ignored in the majority of existing
literature. In near future we will evaluate the hybrid neighbourhood Estimator before
Filling with fuzzy based filtering based image segmentation technique for vessel
segmentation in fundus images.

REFRENCES

[1] Lee, Noah, Andrew Laine, and R. Theodore Smith. "A hybrid segmentation
approach for geographic atrophy in fundus auto-fluorescence images for
diagnosis of age-related macular degeneration.” In Engineering in Medicine
and Biology Society, 2007. EMBS 2007. 29th Annual International
Conference of the IEEE, pp. 4965-4968. IEEE, 2007.

[2] Kong, Lingwang, Qiong Li, and Shanhu Huang. "Color Image Segmentation
Scheme for Retinopathic Fundus.” In Computer Science and Software
Engineering, 2008 International Conference on, vol. 6, pp. 237-240. |IEEE,
2008.

[3] Fang, Guoliang, Nan Yang, Huchuan Lu, and Kaisong Li. "Automatic
segmentation of hard exudates in fundus images based on boosted soft
segmentation.” In Intelligent Control and Information Processing (ICICIP),
2010 International Conference on, pp. 633-638. IEEE, 2010.

[4] Yin, Fengshou, Jiang Liu, Sim Heng Ong, Ying Sun, Damon WK Wong,
Ngan Meng Tan, Carol Cheung, Mani Baskaran, Tin Aung, and Tien Yin
Wong. "Model-based optic nerve head segmentation on retinal fundus



1324

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Manpreet Kaur and Jagbir Singh Gill

images.” InEngineering in Medicine and Biology Society, EMBC, 2011
Annual International Conference of the IEEE, pp. 2626-2629. IEEE, 2011.
Santos-Villalobos, Hector, Thomas Paul Karnowski, Deniz Aykac, Luca
Giancardo, Yaquin Li, T. Nichols, K. W. Tobin, and Edward Chaum.
"Statistical characterization and segmentation of drusen in fundus images."
In Engineering in Medicine and Biology Society, EMBC, 2011 Annual
International Conference of the IEEE, pp. 6236-6241. IEEE, 2011.

Giachetti, Andrea, Khai Sing Chin, Emanuele Trucco, Caroline Cobb, and
Peter J. Wilson. "Multiresolution localization and segmentation of the optical
disc in fundus images using inpainted background and vessel information."
In Image Processing (ICIP), 2011 18th IEEE International Conference on, pp.
2145-2148. IEEE, 2011.

S. Esakkirajan, T. Veerakumar, Adabala N. Subramanyam, and C. H.
PremChand,”Removalof High Density Salt and Pepper Noise Through
Modified Decision Based UnsymmetricTrimmed Median Filter”, IEEE
SIGNAL PROCESSING LETTERS, VOL. 18, NO. 5, MAY 2011.

Yin, Fengshou, Jiang Liu, Damon Wing Kee Wong, Ngan Meng Tan, Carol
Cheung, Mani Baskaran, Tin Aung, and Tien Yin Wong. "Automated
segmentation of optic disc and optic cup in fundus images for glaucoma
diagnosis." In Computer-based medical systems (CBMS), 2012 25th
international symposium on, pp. 1-6. IEEE, 2012.

Rozlan, Ahmad Zikri, N. S. Mohd Ali, and Hadzli Hashim. "GUI system for
enhancing blood vessels segmentation in digital fundus images.” In Control
and System Graduate Research Colloguium (ICSGRC), 2012 IEEE, pp. 55-59.
IEEE, 2012.

Muthu Rama Krishnan, M., U. Rajendra Acharya, Chua Kuang Chua, Lim
Choo Min, Eddie Yin-Kwee Ng, Milind M. Mushrif, and Augustinus Laude.
"Application of intuitionistic fuzzy histon segmentation for the automated
detection of optic disc in digital fundus images.” In Biomedical and Health
Informatics (BHI), 2012 IEEE-EMBS International Conference on, pp. 444-
447. IEEE, 2012.

Shanmugavadivu, Eliahim Jeevaraj,”Laplace Equation based Adaptive Median
Filter for Highly Corrupted Images”International Conference on Computer
Communication and Informatics 2012, Jan. 10 — 12, 2012.

Priyanka Kamboj, Versha Rani,”Image Enhancement Using Hybrid
FilteringTechniques “,International Journal of Science and Research, Vol 2,
No. 6, June 2013.

Akram, M. Usman, Sundus Mujtaba, and Anam Tarig. "Automated drusen
segmentation in fundus images for diagnosing age related macular
degeneration.” In Electronics, Computer and Computation (ICECCO), 2013
International Conference on, pp. 17-20. IEEE, 2013.

Odstrcilik, Jan, Radim Kolar, Attila Budai, Joachim Hornegger, Jiri Jan, Jiri
Gazarek, Tomas Kubena, Pavel Cernosek, Ondrej Svoboda, and Elli
Angelopoulou. "Retinal vessel segmentation by improved matched filtering:



Study on Retinal Vessel Segmentation Techniques based on Fundus Images 1325

[15]

[16]

[17]

[18]

[19]

[20]

evaluation on a new high-resolution fundus image database.” IET Image
Processing 7, no. 4 (2013): 373-383.

Kafieh, Rahele, Hossein Rabbani, Fedra Hajizadeh, and Mohammadreza
Ommani. "An accurate multimodal 3-D vessel segmentation method based on
brightness variations on OCT layers and curvelet domain fundus image
analysis.” Biomedical Engineering, IEEE Transactions on 60, no. 10 (2013):
2815-2823.

Roychowdhury, S., D. D. Koozekanani, and K. K. Parhi. "Blood Vessel
Segmentation of Fundus Images by Major Vessel Extraction and Sub-Image
Classification." (2014).

Saleh, Marwan D., N. D. Salih, C. Eswaran, and Junaidi Abdullah.
"Automated segmentation of optic disc in fundus images."” In Signal
Processing & its Applications (CSPA), 2014 IEEE 10th International
Colloquium on, pp. 145-150. IEEE, 2014.

Roychowdhury, S., D. D. Koozekanani, and K. K. Parhi. "lterative Vessel
Segmentation of Fundus Images."” (2015).

Pereira, Carla, Luis Goncalves, and Manuel Ferreira. "Exudate segmentation
in fundus images using an ant colony optimization approach.” Information
Sciences 296 (2015): 14-24.

R. Annunziata, A. Garzelli, L. Ballerini, A. Mecocci and E. Trucco,
"Leveraging Multiscale Hessian-Based Enhancement With a Novel Exudate
Inpainting Technique for Retinal Vessel Segmentation,” in IEEE Journal of
Biomedical and Health Informatics, vol. 20, no. 4, pp. 1129-1138, July 2016.



1326 Manpreet Kaur and Jagbir Singh Gill



