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Abstract— Retinal image analysis is becoming a prominent tool for detection of eye disease. Glaucoma is one of the serious 
eye disease. Presently manual inspections of optic disk and cup is a standard procedure which has its own limits for mass 
screening .In this paper we present an automatic optic disk segmentation and cup segmentation technique for glaucoma 
detection from retinal images. Detection of glaucoma from retinal image is a difficult task because of occlusions of blood 
vessel. Optic disk and cup segmentation method which is based on pixel intensities which are considered as a primary 
evidences of optic disk and cup boundaries. The result shows effectiveness in segmentation of optic disk and cup from 
retinal image. 
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I. INTRODUCTION 
 
Glaucoma is one of the leading cause of blindness. 
Glaucoma is a term which describe a group of eye 
disease which occurs due to optic nerve damage. 
Glaucoma start with a gradual vision loss and may 
damage vision permanently .Once a vision is lost it 
cannot be recovered normally .The symptoms are 
observed when the disease is in its advance stage so 
early detection and prevention is necessary. 
 
Optic disk is a region where ganglion cell axons leave 
the eye and they form the optic nerve .Optic disk is a 
beginning point of optic nerve and it is also a point at 
which major blood vessel enters the retina .The optic 
disk  carries more than 1 million neurons form eye to 
brain. 
 
At the centre of the optic disk there is a bright cup 
like area called as optic cup and a region which 
surrounds this optic cup and which is a part of optic 
disk is called as neuroretinal rim. 
 
Detection of glaucoma is carried out by a manual 
assessment of retinal image focused on an optic disk 
and tests of a patient for visual damage these tests and 
observation are carried out through opththalmoscopy.   
During routine eye test a tonometer is used for 
measurement of intraocular pressure (IOP). 
 
A high IOP indicates a problem with eye which has a 
risk of vision loss From glaucoma .Now a day’s 
glaucoma monitoring methods involves a 
sophisticated imaging tools like scanning laser 
polarimetry (SLP), optical coherence tomography 
(OCT) and confocal scanning laser opththaimoscopy 
which creates a images for measurement of Eyes 
optic nerve and its internal structure which are used 
for glaucoma assessment. 
 

 

 
Fig 1.optic disk and cup boundary in colour retinal image. 

         
In the detection of glaucoma the enlargement of cup 
region and decrease in neuroretinal rim area are 
considered as a key indication for glaucoma 
detection. 
A prior work on glaucoma detection follows various 
methods j lun D W K Wong et al [1] propose a 
variational levelset method for disk segmentation and 
for cup segmentation colour intensity and threshold 
levelset methods are evaluated Jun cheng et al 
[2]propose a method in which optic disk is first 
segmented and it is reconstructed by using  sparse  
dissimilarity-constrained coding(SDC)approach 
which takes into consideration both dissimilarity and 
sparsity constraint from a set of disks along with a 
known cup to disk ratios. 
Jun cheng  et al [3] this paper propose a optic disk 
and optic cup segmentation method based on a super 
pixel classification for glaucoma assessment method 
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uses a histogram and center surround statistics to 
classify every pixel is from disk or non disk region. 
Gopal Datt et al [4] propose a method which 
integrates which local image information around each 
interested pixel and also physical evidences like 
vessel bend for optic disk and cup segmentation. 
                           
II. OD SEGMENTATION 
 
In optic disk segmentation detection of edges of optic 
disk only is a fundamental problem .Because edges 
determines boundary .Edges are the areas where a 
intensity of pixel changes from one pixel to another 
with high contrast as in a retinal image there is a 
small or less difference in a pixel intensities of optic 
disk and around region. But, in the initial attempts 
optic disk segmentation fails due to the blood vessels 
which are present in and around the optic disk out of 
which some are thin and some are thick. So the prior 
attempts fail to characterize the shape of optic disk 
due to blood vessel. 
 

 
Fig: a 

 

 
Fig: b 

Fig. 2. (a) Original image. (b) Failed attempt of segmentation of 
OD due to blood vessels. 

 

 
Fig: a 

 
Fig: b 

Fig. 3.attempt with a grey scale image (a) grey scale image (b) 
failed attempt due to blood vessels 

 
From above example of images it has been observed 
that a grey scale image is giving good results because 
a contrast defined by this image is distinguishable. 
But the blood vessels which are present in and around 
the optic disk are making this attempt to suffer while 
OD segmentation. The segmentation of OD is done 
only by eliminating the blood vessels from an optic 
disk boundary region by using a morphological 
operation which process image based on its shape and 
the value of each pixel in the output image is based 
on comparison of a corresponding pixel in the input 
image with its neighbors. 
  

 
Fig: a 

 
Fig: b 

 
Fig:c 

Fig.4. (a) grey scale image. (b) Shows a morphologically 
processed image. (c) Successful example of optic disk 

segmentation 
 
Above example shows successful results of optic disk 
segmentation. 
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III. CUP SEGMENTATION 
 
Optic cup segmentation gives more challenges than 
an optic disk segmentation .The contrast of pixels at 
the boundary of optic cup and the optic disk region is 
not more distinguishable .They vary on small scale. 
In manual assessment a change in colour is 
considered as a sign of optic cup boundary detection 
.This is related to pixel intensity in image processing 
technique. Segmentation of optic disk is a multi stage 
processing task. Based on these multiprocessing 
stages at the first the image is made smooth to 
overcome noise problem  .It finds the image gradient 
for highlighting a region with high spatial derivatives 
.Then we tracks along this region and suppress any 
pixel that is not at the maximum .The gradient array 
is now further reduced by hysteresis which is used to 
track along remaining pixels which have not been 
suppressed .It uses two thresholds  and if it found that 
the magnitude is below  first threshold it set to zero 
.If the magnitude is above the high  threshold  it 
detect a edge . 
 

 
Fig.5. (a) grey scale image. (b) Morphologically processed 

image. (c) Segmented optic cup. (d) Optic cup with continuous 
boundary. 

 
CONCLUSION 
 
In glaucoma assessment from color retinal image 
there are two main task optic disk and optic cup 
segmentation .Optic disk and optic cup segmentation 
are challenging tasks due to the presence of blood 
vessels and variable pixel intensities .In this paper we 

presented a optic disk and cup segmentation 
technique which overcome these problem .By using a 
multistage pre-processing technique . 
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