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Abstract— Glaucoma is a disease which damages the optic 

nerve, the part of the eye which carries theimages in the form 

of electrical impulses to the brain, and leads to loss of vision. 

It is causeddue to the immense increase in the intraocular 

pressure in which rate of secretion of the ciliary body is 

unbalanced to the rate of drainage in the drainage canal. 

Depending on how the pressure rises, glaucoma is classified 

as Open angle and Angle-closure glaucoma. At later stages of 

life, glaucoma carmot be treated due to severe damage to the 

optic nerve as disease prolongs, therefore, early stages of 

glaucoma detection are necessary. Manual detection of 

glaucoma is difficult and very sensitive, which depends on 

the specialist. The present work provides an image processing 

technique for prediction of glaucoma. Preprocessing is 

performed on the retinal fundus image by eliminating the 

blood vessels in the retinal fundus image to equalize the 

irregularities present in the image. Feature extraction is done 

by evaluating cup to disc ratio using ellipse fitting algorithm 

and color component analysis technique is applied on the 

input retinal fundus image to determine to evaluate the area 

of cup to disc which determines abnormal image. 

Classification is done using Bayes classifier to isolate 

glaucomatous images from healthy images.  
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I. INTRODUCTION 

Glaucoma is a disease of the eye in which fluid pressure 

within the eye rises; if left untreated, the patient may lose 

vision and even become blind.In short, glaucoma is a build-

up of pressure within the eye that causes damage to the optic 

nerve. 

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 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, leading to loss of vision. The disease 

usually affects both eyes, although one may be more severely 

affected than the other. 

Glaucoma is a group of diseases that harm the optic 

nerve in the eye and causes loss of vision and visual 

impairment. The word glaucoma emanates from ancient 

Greek word, signifying ‘obfuscated or blue-green hue 

apparently depicting a person with a swollen cornea or who 

is quickly developing a cataract, both of which may be caused 

by constant(long-term)increment the intraocular pressure of 

the eye. Glaucoma is a condition of the eye that causes 

damage to the optic nerve and becomes worse over time. 

Glaucoma has a tendency to be acquired and may not show 

up until later in life. The increased pressure, called intraocular 

pressure of the eye can damage the optic nerve, which 

transmits images to the brain. If this damage persists for a 

long time, glaucoma may bring about perpetual loss of vision. 

 

A. What causes Glaucoma? 

The exact cause of glaucoma involves mechanical 

compression or decreased blood flow of the optic nerve. The 

optic nerve, which is shown in above Fig.l, is a bundle of 

more than one million nerve fibres. It connects the retina to 

the brain. The retina is the light sensitive tissue at the back of 

the inner eye. A healthy optic nerve is necessary for good 

vision. Glaucoma usually occurs when pressure in the eye 

elevates above normal and this can happen when circulation 

of fluid, called aqueous humor, isn't circulating properly .If 

the mesh like channel, in which fluid flows, is blocked then 

causes an intraocular pressure on the optic nerve and damages 

the optic nerve. 

B. Background  

Glaucoma is a term describing a group of ocular (eye) 

disorders resulting in optic nerve damage or loss to the field 

of vision, in many patients caused by a clinically 

characterized pressure build up in regards to the fluid of the 

eye (intraocular pressure-associated optic neuropathy). It is a 

chronic eye disease that leads to vision loss. Detecting 

glaucoma in time is critical. The symptoms of the glaucoma 

disease occur when it is in advanced stage. Hence, it is a 

second leading cause of blindness. It is known as silent thief 

of sight. It comes along with an ongoing destruction of optic 

nerve head (ONH) caused by an increase in intraocular 

pressure within eye. The optic nerve carries image 

information to brain. Due to damage to large number of nerve 

fibers, a blind spot is created leading to loss of vision. One of 

the indicators of glaucomatous eye is change in appearance 

of optic disk. 

II. TYPES OF GLAUCOMA  

Two main types of glaucoma are Open-angle glaucoma and 

Angle-Closure glaucoma. Open-angle glaucoma is the most 

common form of glaucoma, accounting for at least 90% of all 

glaucoma cases. Both type of glaucoma are caused because 
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of increased eye pressure. Open-angle glaucoma has a wide 

angle between IRIS and cornea, whereas angle-Closure 

glaucoma has narrow angle between IRIS and cornea. Fig 

represents angle-closure glaucoma and open-angle glaucoma 

respectively. Open-angle glaucoma develops slowly and 

don’t have notice able symptoms whereas angle-Closure 

glaucoma develops quickly and have notice able symptoms. 

These two glaucoma types are differentiated in Table below 

 

 

A. Generic Process for Glaucoma Detection 

The general process for pre-processing the image and to 

detect the abnormality is determinedas below. 

In glaucoma detection, first of all, retinal images are 

taken using digital image capturing devices. Then pre-

processing is performed for equalization of irregularities in 

the images. In pre-processing, segmentation of the blood 

vessels and inpainting them to gain a vessel-free image. 

Feature extraction involves simplifying the amount of 

resources required to describe a large data set accurately. 

Pixel intensity values, textures, FFT coefficients and 

Histogram model are the methods used in feature extraction. 

A feature is a significant data that can be used for 

classification. Classification refers to the analysis of the 

properties of an image. Depending upon the analysis which is 

obtained, the dataset is divided into different classes' i.e. 

normal eye or glaucoma effected eye. The generic automated 

glaucoma detection process is illustrated in Fig. below. 

 

B. Opthalmic Imaging Technologies 

Ophthalmic imaging technology used to capture image for 

glaucoma detection plays the most important role in 

glaucoma detection. The more detailed and clear the image 

under observation will be the more accurate detection and 

prediction can be done. Different ophthalmic imaging 

technologies are used to capture images including Fundus 

images, Confocal Scanning Laser Tomography (CSLT), 

Optic Coherence Tomography (OCT) for detection and 

prediction of glaucoma. Fundus images are simple digital 

images that don’t have internal details of eye. CSLT uses a 

laser light. Confocal imaging is the process of scanning object 

part by part by a focused laser beam and capturing the 

reflected light through a small operator known as confocal pin 

hole. OCT uses light and image is generated on the bases of 

reflected light capturing the internal details of eye .shows an 

overview of work done to detect and predict glaucoma using 

different imaging technologies, it can be seen that a little 

work has been done in prediction of glaucoma whereas most 

of the work done for prediction of glaucoma is done using 

fundus images. 

 
Overview of Ophthalmic Imaging Technologies 

used for detection and prediction of glaucoma. 

C. Preprocessing Techniques 

Different preprocessing techniques have been applied to 

images for error free diagnostic of glaucoma. displays 

different preprocessing techniques used in detection of 

glaucoma. 

 
Appearance based approach was implanted in to 

segment blood vessels and spatially in paint them to a vessel 

free image. Shows a vessel free image after preprocessing. 

preprocessing was done using Method of blood vessel 

removal proposed by Nakagawa et al. Mean filters were used 

in for pre-processing of OCT images which include color 

convention, resizing the image, removal of noise from 

original image. Shows the three step preprocessing done to 

reduce noise. 
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D. Feature Extraction Techniques  

Feature extraction is the most important and sensitive 

activity. Accuracy of system mainly depends on quality of 

feature. Different automated feature extraction techniques are 

used to make process of glaucoma detection more reliable and 

successful.  is showing different feature extraction techniques 

used in glaucoma detection process. In Moment method 

approach was used to detect feature like Median, Mean, and 

Variance. In different extraction methods including Pixel 

Intensity Value, Textures, FFT Coefficients Pixels intensity 

and Histogram Model were used to identify feature like 

luminance, translation invariance, papilla rim, cup size. P-tile 

threshold method was used to identify features like Color and 

shape in. In Macular Cube algorithm was used to extract 

features like macula thickness. Designed sequential FMM in 

painting method modules was used to identify features like 

cup to disc ratio, neuroretinal rim configuration, vessel 

distribution information in  

E. Feature Selection Techniques 

Feature selection is the process of selecting a subset of 

relevant features for use in model construction. represents 

different feature selection techniques used in glaucoma 

detection. In Wilcoxon rank sum hypothesis testing feature 

selection technique was used to detect 50 and 34 out of 508 

dimensions. Principle Component Analysis (PCA) technique 

was used to identify 30 out of 970 dimension in. Wrappers 

and filters were used in [3] to identify 29 out of 254 

dimensions. 

 

F. Machine Learning Techniques  

Automated glaucoma detection has been achieved using 

different Machine Learning (ML) techniques. Table 2 shows 

different ML techniques used to predict and detect glaucoma. 

In [1] neural networks was used for detection and fuzzy logic 

was used for glaucoma prediction. Decision tree based on ID3 

algorithms was used in [2] for glaucoma detection activity 

and was able to achieve 85% accuracy. In [3] Vector Support 

Machine was used for glaucoma classification and achieved 

an accuracy of 80%. Naive Bayes classifier and k- nearest 

neighbor were used in [4] and resulting accuracy was 

86%.Canny edge detector in [5], active contour model in [6] 

achieved a total of 50% accuracy, linear regression in [7] 

achieved 99% accuracy in glaucoma detection and 14% in 

glaucoma prediction., Fuzzy min-max neural network in [8] 

was able to achieve 97% accuracy. 

 
Machine Learning Techniques Used in Detection/Prediction 

of Glaucoma 

III. CONCLUSION 

Glaucoma steals eye sight silently and does irrecoverable 

damage to eye sight without being noticed in its early stages. 

There are no notice able symptoms of glaucoma until it 

becomes chronic and so far there is no cure of this disease in 

last stages. Little work has been done for detection of 

glaucoma in early stages. However automated detection of 

glaucoma using machine learning techniques in later stages 

has proved to be successful method having 85% success rate. 
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