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Abstract— Glaucoma is a chronic eye disease which leads to 

vision loss. It is a silent theft of sight. Early detection of 

glaucoma can potentially reduce the risk of blindness. 

However many patients are unaware of the disease, because 

it progresses slowly without easily noticeable symptoms. In 

recent studies, there is no effective method for low-cost 

population-based glaucoma detection or screening. In this 

work, the propose method is cup to disc ratio (CDR) 

assessment, using 2-D retinal fundus images. First, the image 

is pre-processed by converting the image into HSI and 

applying the filter. Followed by, the optic disc is first located 

and segment out the optic disc position and identify the optic 

disc and optic cup and reconstructed using a novel sparse 

dissimilarity-constrained coding (SDC) approach 

Subsequently, the reconstruction coefficients from the SDC 

are used to compute the (CDR) Cup to Disc Ratio for the 

testing disc. In this work glaucoma is discernment with low 

cost. 

Key words: Cup to Disc Ratio (CDR), Sparse Dissimilarity 

Constraint Coding (SDC) 

I. INTRODUCTION 

Glaucoma usually occurs when pressure in our eye 

increases. This can happen when eye fluid isn't circulating 

normally in the front part of the eye. Normally, this fluid, 

called aqueous humor, flows out of the eye through a mesh-

like channel. If this channel becomes blocked, fluid builds 

up, causing glaucoma. The direct cause of this blockage is 

unknown, but doctors do know that it can be inherited, 

meaning it is passed from parents to children. Less common 

causes of glaucoma include a blunt or chemical injury to the 

eye, severe eye infection, blockage of blood vessels in the 

eye, inflammatory conditions of the eye, and occasionally 

eye surgery to correct another condition. Glaucoma usually 

occurs in both eyes, but it may involve each eye to a 

different extent[1]. Even pre-maturation baby also have the 

complex of Glaucoma. The leading cause of irreversible 

blindness, glaucoma often produces no symptoms until it is 

too late and vision loss has begun[2]. Increase fluid pressure 

inside the eye, it leads to abnormal growth of blood vessels. 

The abnormal blood vessels should screen the eye vision, 

then the vision will loss . It is a silent theft of sight and it 

affect the optic nerve finally damage it severely. There is a 

small space in the front of the eye called the "anterior 

chamber". Clear liquid flows in-and-out of the anterior 

chamber; this fluid nourishes and bathes nearby tissues. If a 

patient has glaucoma, the fluid does not drain properly it 

drains too slowly out of the eye. This leads to fluid build-up, 

and pressure inside the eye rises. Unless this pressure is 

brought down and controlled, the optic nerve and other parts 

of the eye may become damaged. Once nerve damage and 

visual loss occur, it is permanent. Most people don't notice 

these blind areas until much of the optic nerve damage has 

already occurred. If the entire nerve is destroyed, then 

blindness is the result. Glaucoma is a leading cause of 

blindness in the world, especially in older people. Glaucoma 

is painless and tends to develop slowly over time and often 

has no symptoms until the disease has progressed 

significantly[3]. Early detection and treatment are the keys 

to preventing optic nerve damage and vision loss from 

glaucoma. To detect the glaucoma in the earlier stage is the 

risky factor for a low cost; since advanced technologies 

want to be used to detect the glaucoma. The screening of 

people at high risk of glaucoma for timely detection is very 

meaningful. Currently the glaucoma assessments are often 

used in the air–puff IntraOcular Pressure (IOP) 

measurement, visual field test, and Optic Nerve Head 

(ONH) assessment. ONH assessment is more promising for 

glaucoma screening [4]. Here all these methods are more 

expensive, but the proposed work is to detect the glaucoma 

effectively with very low cost still now there is no low cost 

screening method is available. 

The Literature Survey tells about the Glaucoma 

Diseases Glaucoma risk index adopted an automated 

glaucoma detection from color fundus images was proposed 

an automated glaucoma detection. Obtained Glaucoma Risk 

Index (GRI) reached a classification accuracy of 80% in a 

two class problem[5]. Segmentation of Retinal Images for 

Glaucoma Detection was devised a method for glaucoma 

screening [6]. Here the optic disc and optic cup is segmented 

by region based method. Recently, Xu etal. Proposed a 

reconstruction or atlas-based method for cup estimation 

from the discs[7].  

The method applies locality-constrained linear 

coding (LLC) with 2-normGaussian distance regularization 

to reconstruct the disc from a set of reference images with 

known CDRs. Then, it infers the CDR based on the 

reconstruction coefficients. Significantly reduces the CDR 

errors. However, the 2-norm Gaussian distance suffers from 

the blood vessels (BV) occlusion and other noise, which 

lead to a bias similar to the superpixel-based method [8]. 

This paper focuses on computing the CDR from the disc. By 

the detection of CDR the earliest stage of the glaucoma is 

detected.  

II. METHODOLOGY 

The basic methodology for detecting the glaucoma at the 

early stage, here glaucoma is a condition that cause damage, 

detect the disease at the early stage may avoid the risk and 

prevent vision loss. This methodology shows early stage of 

glaucoma screening. First the image is preprocessed after 

that localization is carried out using the brightness based 

method, then disc is segmented and normalized the disc 

apply the SDC method and compute the CDR for the 

presence of glaucoma 

The modules are Image Acquisition, Image 

preprocessing, Disc localization, Disc segmentation, Disc 

Normalization, Sparse Dissimilarity constraint coding 

(SDC), Cup Disc Ratio (CDR), and finally the Performance 

is evaluated Fig2. 

Here in this Sparse Dissimilarity constaint Coding 

algorithm is used it find the dissimilarity in the disc and 
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finding the accurate position of the optic cup and optic disc. 

Then finding the ratio for vertitical cup diameter to Vertical 

disc diameter and finding the stage of glaucoma. 

 
Fig. 1: Structure of optic disc 

 
Fig: 2. System Architecture 

A. Image Acquisition: 

Image acquisition in image processing can be broadly 

defined as the action of retrieving an image from some 

source. 

[filename pathname]=uigetfile ('*.jpg;*.png','Choose Input 

Image'); 

 
Fig. 3: Image Acquisition 

B. Image Pre-Processing: 

After the acquisition of the image, the system begins with 

the pre-processing method comprising the following 

functions: RGB to HSI conversion, and Median Filtering. 

C. RGB to HSI conversion: 

Each normalized H, S, and I components are then obtained r 

= R/(R+G+B) for R component and then   g = G/(R+G+B) 

for G component and B for b component b=B/(R+G+B) and 

this is the formula cos(H)= 2R-G-B/2√((R-G)2-(R-B(G-B)) 

then I=(R+G+B)/3 then S=1-3/(R+G+B) * min(RGB) 

 
Fig. 4: RGB to HIS color conversion 

 
Fig. 5: Reducing Noise using Median filter 

 
Fig. 6: Combined image to HSI 

D. Disc Localization: 

Disc localization is important for screening glaucoma to 

locate and segment the disc in order to compute the CDR 

using the proposed SDC. The disc localization focuses on 

finding an approximate location of the disc. In this work, the 

disc is located using our earlier brightness–based method 
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Fig. 6: Disc Localization 

E. Disc Segmentation 

Segment the disc using the self-assessed disc segmentation 

method, which is a combination of three approaches such as 

template–based approaches, deformable model–based 

approaches and classification–based approaches. It has been 

shown that the self–assessed approach achieves more 

accurately. 

 
Fig. 7: Disc Segmentation 

F. Disc Normalization 

Change the range of pixel intensity value To avoid the 

illumination Conduct BV Removal and uneven illumination 

corrections 

G. BV Removal 

BV is sufficient for the objective of computing the disc 

dissimilarity, so use morphological closing. 

 
Fig. 8: BV Removal  

{
1 if |x(j, k) − x̃(j, k) > T
0                         otherwise

 

H. Uneven Illumination Corrections 

 
Fig. 9: Uneven illumination Corrections 

Uneven illumination across the optic disc is another factor 

that affects the dissimilarity computation and the disc 

reconstruction. In our method, apply a linear mapping to 

correct the unbalance. First compute the average intensity xl 

and xr  from the first and last p columns of the disc x Then, 

the balance corrected disc xb is computed as where kc is the 

center column of the disc, and kmax the maximum number of 

columns.
 
 

I. Sparse Dissimilarity–Constrained Coding 

detected_optic_disc = 

SDC_Optic_Disc(processed_optic_disc,threshold); 

identified_optic_disc=zeros(size(uneven_corrected_img,1),s

ize(uneven_corrected_img,2),3); 

 
Fig. 10: Identification of optic disc 

J. Identification of Optic Cup 

detected_optic_cup = 

SDC_Optic_Cup(processed_optic_cup); 

optic_cup_edge_img=edge(detected_optic_cup); 

identified_optic_cup=zeros(size(uneven_corrected_img,1),si

ze(uneven_corrected_img,2),3); 

for i=1:size(uneven_corrected_img,1) 

    for j=1:size(uneven_corrected_img,2) 

 
Fig. 11: Identification of optic cup 
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K. CDR Assessment 

The cup-to-disc ratio compares the diameter of the "cup" 

portion of the optic disc with the total diameter of the optic 

disc. CDR is computed as the ratio of the vertical cup 

diameter to the vertical disc diameter CDR=VCD/VDD. If 

the cup fills 1/10 of the disc, the ratio will be 0.1. If it fills 

7/10 of the disc, the ratio is 0.7. The normal cup-to-disc 

ratio is 0.3. A large cup-to-disc ratio may imply glaucoma 

1) CDR Assessment for Glaucoma eyes 

 
Fig. 12: Cup to Disc Ratio 

2) Performance Evaluation for Glaucoma eyes 

 
Fig. 13: performance is evaluated in Graph 

3) Performance Evaluation reported in table 

 
Fig. 14: Table for performance analysis 

4) CDR Assessment for Normal eyes 

 
Fig. 15: CDR Assessment for Normal eyes 

5) Performance Evaluation for normal eyes 

 
Fig. 16: Performance Evaluation in graph 

6) Performance Evaluation reported in table 

 
Fig. 17: Table for performance analysis 

III. CONCLUSION 

In this work the earliest stage of glaucoma is detected. Here 

first the Optic Disc is located based on the intensity with the 

Self Assessed Disc Localization and the located Optic Disc 

is segmented out with Self Assessed Disc Segmentation 

after that removing the Blood Vessels and correct the 

uneven illumination within disc and then identify the Optic 

Disc and the Optic Cup after identification compute the 

CDR ratio. 

In this CDR is computed by Vertical Cup Diameter 

by Vertical Disc Diameter (CDR=VCD/VDD) with this 

CDR is computed and CDR error also calculated and 

compare with the existing methods. 
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