
 

 
Abstract - Glaucoma is an eye disease which occurs due to the 
increased/decreased fluid pressure inside the eye. The pressure 
inside the normal eye is below 21mm of Hg.  When the pressure 
inside the eye(s) increases more than 21mm of Hg, the optic nerve 
is damaged. This can permanently damage vision in the effected 
eye(s) and can lead to blindness if left untreated. The main 
objective of this paper is to map the person’s eye color image with 
database of images consisting of normal person as well as images 
of people suffering from glaucoma. The images’ having different 
color variations inside the eye is compared by using images taken 
by high definition laser camera. These are called as fundus images. 
The feature extraction of these fundus images may be carried out 
using MATLAB software tool. By measuring the color pixels in 
the affected area the observation shows that the person is suffering 
from Glaucoma or not. To tell whether the person is suffering from 
Glaucoma, a test is made using the image of a normal person 
which is kept as reference (say zero) and then compared with the 
clinical observations of the person’s image. Further if the result is 
positive (person is affected with Glaucoma) then also check for the 
three types of Glaucoma. 
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I. INTRODUCTION 

Nothing is more precious than eyesight. Look at the world around 
and think of how vulnerable the vision is. Now think how the 
world will be if we are losing our eyesight to a silent disease called 
Glaucoma [1]. The fundus of the eye is the interior surface of the 
eye, opposite the lens, and includes the retina, optic disc, 
macula and fovea, and posterior pole [2]. The fundus can be 
examined by ophthalmoscope and/or fundus photography [3].  
MATLAB tool results in the effective analysis and simulation of  
various biomedical images, specifically eye images [4]. MATLAB 
is a high performance language for technical computing. It 
integrates computation, visualization, and programming in an easy-
to-use environment where problems and solutions are expressed in 
familiar mathematical notations [5]. 
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Classification is done according to the mechanism of intraocular 
pressure elevation [6-7]. The proposed system will first compare 
laser fundus images of a normal person with Glaucoma effected 
person and determine the result as either positive or negative. 
Figure 1 (a) illustrates the eye of a normal person and Figure 1 (b) 
shows an effected person with Glaucoma. 
 
The images are taken from high definition laser cameras which 
were collected from eye hospitals. The feature extraction technique 
is done using color segmentation technique [8-10]. Then the 
patient’s result is observed and necessary action is taken.  
 

 
 

Fig 1: Source: healthvigil.blogspot.com 
 
For the above Figure1(b):Trabecular meshwork-The trabecular 
meshwork is an area of tissue in the eye located around the base of 
the cornea and is responsible for draining the aqueous humor from 
the eye. 
 
Aqueous humor- The clear, watery fluid circulating in the chamber 
of the eye between the cornea and the lens. 
 

II. MATERIAL AND METHODS 

In establishing treatment for glaucoma, classification according to 
the mechanism of intraocular pressure elevation is useful [8]. 
There are many types of glaucoma which are discussed below: 
 
Primary Open Angle Glaucoma: It is the most common form of 
glaucoma. It occurs when the trabecular meshwork of the eye 
gradually becomes less efficient at draining fluid. As this happens, 
your eye pressure, called intraocular pressure increases. 
 
Normal Tension Glaucoma: Some people whose eye pressure is 
consistently below 21 mm Hg   have a type of glaucoma called 
normal-tension, or low-tension glaucoma. Their, optic nerve 
damage and visual field loss still occur. 
 
Ocular Hypertension: It is a condition where someone has higher 
eye pressure than normal, but does not have other signs of 
glaucoma, such as optic nerve damage or blank spots that show up 
in their peripheral (side) vision when tested. 
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Primary Angle Closure Glaucoma: It is less common form of 
glaucoma. It occurs when the drainage angle of the eye becomes 
blocked. Unlike open-angle glaucoma, eye pressure usually goes 
up very fast. 

 
Secondary Glaucoma: It is glaucoma that results from another 
eye condition or disease. For example, someone who has had an 
eye injury, someone who is on long-term steroid therapy or 
someone who has a tumor may develop secondary glaucoma.  
 
Congenital Glaucoma: It is a rare type of glaucoma that develops 
in infants and young children and can be inherited.  
 
Because of the important role of the visual system imbalance and 
maintaining posture in human beings, glaucoma patients should 
consider themselves at greater risk of falls, and would be advised 
to take the necessary precautions to help prevent any accidents. In 
addition, since the peripheral visual system has such a high 
contribution to this intrinsic balancing mechanism, the severity of 
glaucoma and degree of visual field obstruction should also be 
considered. 
 

III. OVERALL DESCRIPTION & ARCHITECTURAL DESIGN 

OF THE PROPOSED SYSTEM 

The architectural design for a Glaucoma patient in initial state is 
shown in Figure 2 below. 
 

 
Fig 2. Architectural design for a Glaucoma patient 

 
The above figure 2 explains the following things:  
 
1. Clinical observations: This includes the data chart of the 
    Patient including his age, history of any previous 
    accident/tumor, pressure variation etc. 
2. Data Analysis consist of the following records; 
    Data loader - uploads of a person’s eye image. 
    Patient record -all information about the health condition 
    of a person.  Database of all the images will have all set of 
    images of normal case and all range of people suffering 
    from Glaucoma. 
    Laser image - this is the fundus image taken by high  
    definition camera 
    Image comparison - person’s image is compared with the 
    database of all the images  
3. Patient result will be displayed after the end of all the 
    iterations. 

VI. ALGORITHM 

Figure 3 shows the complete algorithm of the proposed work. We 
are considering the following three types of glaucoma in our study. 
 
 

 
Fig 3. Glaucoma detection algorithm 

 

V. RESULTS AND DISCUSSION 

This work will be a perfect study of any patient’s laser fundus 
image of the eye, and gives precise information about his/her 
condition. The work is carried on the basis of comparing the color 
of various stages encountered from the period of checkup, to 
treatment of a patient. We keep the color image of a normal person 
say pink color as reference and then compare with the person’s 
clinical observation. This clinical observation consists of the 
details of the person like his age, any previous injury the person 
had met and fundus photograph of the eye etc. These clinical 
observations collected are then compared with the standard 
database as given in the algorithm above and finally detect the type 
of glaucoma. This is beneficial to any eye clinic or eye hospital. 
During the treatment, the doctor as well as patient can compare the 
condition after every checkup. At last one thing guaranteed, is that 
the patients may be given an improvement chart or a graphical 
representation about his/her reports. Figure 4 shows sample images 
of glaucoma patient. 
 
If the result is positive i.e. if the patient is found to be suffering 
from glaucoma then the possible outcome displayed is that how 
much percentage of the eye is infected. Since glaucoma treatment 
is possible in both the cases through medication and surgery, if the 
outcome percentage is more than 10% than the patient can go for 
medication. If the patient condition is very poor then the result of 
eye damage was found is more than 60% then the patient has to 
strictly go for surgery. A detail of such study is under progress. 
 

 
Fig 4. Sample images of glaucoma patient with color 
segmentation (a) Original glaucoma image (b) Cropped image 
showing center part (c) Edge detected and pixel value 
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VI. CONCLUSIONS 

Glaucoma is a silent disease that comes with no symptoms and 
warning. Initially no one can say that the patient is having any sort 
of problem either by looking and touching the eye. When 
Glaucoma increases, the pressure inside the eye (>21mm of Hg) 
increases which makes the patient feel uncomfortable (symptoms) 
and needs to consult a doctor. An algorithm is proposed in such a 
way that any disorder found inside the eye with respect to color, an 
immediate action is taken. By keeping a standard color as 
reference, the patient’s eye color is matched. If this patients eye 
color is darker then the reference image then the result is displayed 
as positive. Also the percentage of glaucoma affected is given. The 
risk involved in losing the eye sight is decreased due to the early 
detection and prevents the human from virtual impairness. The 
early detection of glaucoma can be done in the proposed method 
where an increase in the formation of color detects the glaucoma.   
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