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SYNOPSIS

              The aim of the project is to detect the presence of Glaucoma by the changes in the edge of an image of an Eye of a person. Here the input is an eye image whose edges are identified by means of changes in the Properties of images. Here the input image is a bitmap or JPEG eye image.

              Glaucoma is detected with the help of fundus image of eye. The features that can be extracted are optic disk, blood vessels, and exudates (blood clots). Colour retinal images are obtained using a fundus camera. The initial process begins by determining the optic disk and fovea from the image. The candidate area of the optic disk is then located. After locating the disk, the edge point of the image is determined with the help of Canny’s Edge detection algorithm. Searching for the darkest area will determine the fovea. 

               The blood vessels are detected by convolving it with a Gaussian Filter. Exudates are detected by splitting the main image into sub images. The edges of the Exudates are determined with the help of Canny’s Edge Detection algorithm. The Sobel method performs a 2-D spatial gradient measurement on the eye image. Typically it is used to find the approximate absolute gradient magnitude at each point in an input grayscale image. The Prewitt method returns edges at those points where the gradient of image is maximum.The Laplacian of Gaussian method finds edges by looking for zero crossings after filtering image  with a Laplacian of Gaussian filter.The results are compared with the normal eye image .  With these observations, it is possible to know the presence of Glaucoma. 
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1.INTRODUCTION

      This section describes about the problem definition, overview of the project and the organization for which the project is developed and used.

1.1 Problem Definition
                 Glaucoma is caused by complications of diabetes mellitus, which could eventually lead to blindness. It is an ocular manifestation of systemic disease, which affects up to 80% of all diabetics who have had diabetes for 15 years or more. Glaucoma can be divided roughly into two main categories, "open angle" or chronic Glaucoma and "closed angle" or acute glaucoma. Angle closure, acute glaucoma appears suddenly and often with painful side effects and so is usually diagnosed quickly, although damage and loss of vision can also occur very suddenly. Open angle, chronic glaucoma tends to progress more slowly and so the patient may not notice it until the disease has progressed quite significantly. Glaucoma has been nicknamed the "sneak thief of sight" because the loss of visual field often occurs gradually over a long time and may only be recognized when it is already quite advanced. Once lost, this damaged visual field can never be recovered. Worldwide, it is the second leading cause of blindness. Glaucoma affects one in two hundred people aged fifty and younger, and one in ten over the age of eighty. If the condition is detected early enough it is possible to arrest the development or slow the progression with medical and surgical means.

 It occurs when the damaged blood vessels leak fluid and lipids (fat) onto the macula, the part of the retina that lets us see detail. The fluid makes the macula swell, which blurs vision. As the disease progresses, severe non proliferate Glaucoma enters an advanced, or proliferate stage. The lack of oxygen (ischemia) in the retina causes fragile, new, blood vessels to grow along the retina and in the clear, gel-like vitreous that fills the inside of the eye. Without timely treatment, these new blood vessels can bleed, cloud vision, and destroy the retina.
                Despite these intimidating statistics, research indicates that at least 90% of these new cases could be reduced if there was proper and vigilant treatment and monitoring of the eye. In this project we are trying to analyze Glaucoma by extracting features of colour retinal fundus image. The features that can be extracted are Optic disk, Blood vessels, and Exudates. The image processing involves detection of optic disk and the extraction of required parameters of Exudates from fundus image, with the help of image processing tool in mat lab. These features are compared with that of a normal person’s and hence the analysis is made.

1.2 Project Overview

              Glaucoma is detected with the help of fundus image of eye. Colour retinal images are obtained using a fundus camera. The initial process begins by determining the optic disk and fovea from the image. The candidate area of the optic disk is then located. After locating the disk, the edge point of the image is determined with the help of Canny’s Edge detection algorithm. Searching for the darkest area will determine the fovea. The blood vessels are detected by convolving it with a Gaussian Filter. Exudates are detected by splitting the main image into sub images. The edges of the Exudates are determined with the help of Canny’s Edge Detection algorithm. After converting the eye image to a binary image, the ’bwlabel ’ function to is used determine the number of components in the binary image and returns the number of components it finds in the image in the output value.
1.3 Organization Profile

Rhydo Technologies (P) Ltd, Cochin, an ISO 9001:2000 certified company, is a pioneer in India doing Research & Development in electronics and embedded systems since 1996. Operations quickly expanded and the Company earned a reputation for innovation, while focusing on providing customers with state-of-the-art equipment, systems and service. With 10 years' experience and consolidated designing, manufacturing and marketing expertise, they respond rapidly to emerging threats, no matter how complex they are.

Rhydo Technologies offers complete power solution needs for both home and industrial customers. Rhydo is one of the few product suppliers to develop both hardware and software. The company is focused on the fast growing markets for power electronic products.

· Research and Technical emphasis of Rhydo Technologies include:

· Embedded Systems

· Mechatronics

· Digital Signal Processing

· Authentication

· Device Drivers

· Robotics

· Biomedical

· Electronics and Communication

· Web Development

2. SYSTEM CONFIGURATION 

      This section describes the hardware and software specifications needed for both development and implementation phases of this project. 

2.1 Hardware Specification 

Processor: Intel Pentium IV

Speed: 1.60 GHz.

RAM: 256 MB

Hard Disk Drive: 80 GB

Floppy Drive: 1.44 MB

Monitor: Acer 513  

Keyboard: Zebronic 

Printer: Epson Stylus 

2.2 Software Specification 

Tool: MATLAB 7.2

Operating System: Windows XP 


 2.3 About the Software

Mat lab 7.2


The MATLAB high-performance language for technical computing integrates computation, visualization, and programming in an easy-to-use environment where problems and solutions are expressed in familiar mathematical notation. MATLAB is an interactive system whose basic data element is an array that does not require dimensioning. It allows you to solve many technical computing problems, especially those with matrix and vector formulations, in a fraction of the time it would take to write a program in a scalar no interactive language such as C or Fortran. The name MATLAB stands for matrix laboratory. MATLAB was originally written to provide easy access to matrix software developed by the LINPACK and EISPACK projects.

MATLAB features a family of add-on application-specific solutions called toolboxes. Very important to most users of MATLAB, toolboxes allow you to learn and apply specialized technology. Toolboxes are comprehensive collections of MATLAB functions (M-files) that extend the MATLAB environment to solve particular classes of problems. You can add on toolboxes for signal processing, control systems, neural networks, fuzzy logic, wavelets, simulation, and many other areas.

Typical uses include:

· Math and computation 

· Algorithm development 

· Modeling, simulation, and prototyping 

· Data analysis, exploration, and visualization 

· Scientific and engineering graphics 

Images in Mat lab and Image Processing toolbox

The basic data structure in MATLAB is the array, an ordered set of real or complex elements. This object is naturally suited to the representation of images, real-valued ordered sets of color or intensity data.

MATLAB stores most images as two-dimensional arrays (i.e., matrices), in which

each element of the matrix corresponds to a single pixel in the displayed image. (Pixel is derived from picture element and usually denotes a single dot on a computer display.) For example, an image composed of 200 rows and 300 columns of different colored dots would be stored in MATLAB as a 200-by-300 matrix. Some images, such as RGB, require a three-dimensional array, where the first plane in the third dimension represents the red pixel intensities, the second plane represents the green pixel intensities, and the third plane represents the blue pixel intensities.

This convention makes working with images in MATLAB similar to working with any

other type of matrix data, and makes the full power of MATLAB available for image processing applications. For example, you can select a single pixel from an image matrix using normal matrix subscripting.

I(2,15)

This command returns the value of the pixel at row 2, column 15 of the image I.

Advantages of Mat Lab

· It ensures the image processing steps used that are completely documented, and hence can be replicated. 
· In general, the source code for all image-processing functions are accessible for scrutiny and test. 

· It allows one to ensure numerical precision is maintained all the way through the enhancement process. 

· Image processing algorithms available under MATLAB are likely to be more advanced than those available from other image processing applications.

      Features of mat lab

· Quick and easy coding with high level language

· Procedural coding (object-oriented supported)

· Minimal attention required for data structure/declaration

· Simple handling of vectors/matrixes

· High quality graphics available

· Full portability of the m-files

· Built-in editing and debugging tools

· Built-in functions (also on internet)

Windows XP

Windows XP is a line of operating systems produced by Microsoft for use on personal computers running x86 and IA-64 processors, including home and business desktops, notebook computers, and media centers. The company has focused on plug and play features for connecting to wireless networks. The operating system also utilizes the 802.11x wireless security standard. The name "XP" is short for "experience".

Features of windows XP

· Efficient management of files and folders.

· Internet and communication support.

· More compatible

· Fast user switching

· Network Assistant

· Remote Control for diagnosis.

· Simplified User Interface.

· Windows Media player

· Internet Explorer.

· Windows Movie Maker.

Windows XP Professional offers increased compatibility with different types of networks and with a wide array of legacy hardware and software.

For all our computing needs, Windows XP Professional provides: 

· Industrial-strength reliability. 

· The highest level of security. 

· Powerful performance. 

3. SYSTEM STUDY AND ANALYSIS 

      System development can generally be thought of having two major components: systems analysis and systems design .In System Analysis more emphasis is given to understanding the details of an existing system or a proposed one and then deciding whether the proposed system is desirable or not and whether the existing system needs improvements. Thus, system analysis is the process of investigating a system, identifying problems, and using the information to recommend improvements to the system.

3.1 Existing System

Visual loss is a late symptom of Glaucoma. As many as half of the individuals with glaucoma, however, may not know that they have the disease. The reason they are unaware is that glaucoma initially causes no symptoms, and the loss of vision on 
the eye side (periphery) is hardly noticeable. Glaucoma is a hereditary disease as well as caused by the diabetes. Blindness can usually be delayed and often prevented, provided

the disease is caused sufficiently early. To avoid blindness, the disease should be diagnosed at an early stage. Medicines, laser surgery, and traditional surgery are some of the options for treating glaucoma. While these forms of treatment may save remaining vision, they do not improve sight that has already been lost due to glaucoma. Early diagnosis is an important part of treatment. Glaucoma treatment options include:

· Medicines

· Laser surgery

· Conventional surgery

A combination of any one of these will be beneficial. While these treatments may save the remaining vision, they do not improve sight that has already been lost by glaucoma. Diagnosis is the first step to preserving your vision
Demerits of the existing system

· One of the major problems of glaucoma-screening model is the cost of the medical stuff and the devices.

· Cost for surgical treatment of glaucoma is high.
3.2 Proposed System

To make an accurate diagnosis of glaucoma, a complete eye examination and certain ancillary tests should be performed. Diagnosis of glaucoma is not always easy, and the doctor must look at several factors before a treatment plan is decided upon. Early diagnosis is the key to prevention of blindness from glaucoma. People who are 40 or older should have a yearly-dilated eye examination. To begin with there may be no symptoms, so it is important to have regular eye checks to diagnose the disease.
Analyzing and interpreting fundus images have become a necessary and important diagnostic procedure in ophthalmology. Ocular fundus image can provide information on the pathological changes caused by local ocular diseases and early signs of certain systemic diseases. The image of a Glaucoma patient shows some abnormalities like the presence of blood spots (haemorrhages), exudates or lesions. Exudates are random whitish or yellowish patches of varying sizes, shapes and locations. Glaucoma can be analyzed by studying many parameters like the micro aneurysms, the size variation of blood vessels or the number of exudates. The progression of glaucoma is monitored with regular visual field tests and optic nerve photography. Screening for glaucoma is usually performed as part of a standard eye examination performed by ophthalmologists and optometrists. Testing for glaucoma should include measurements of the intraocular pressure, changes in size or shape of the eye, and examination of the optic nerve to look for any visible damage to it, or change in the cup-to-disc ratio and also rim appearance and vascular change. A formal visual field test should be performed.
Merits of the Proposed System

· Disease is diagnosed at an early stage.

· Blindness can be avoided.

· Precautions and preventive measures can be taken at an early stage.

· Cost: glaucoma screening is cost effective. 
· Speed: the test is fast and effective.
· Data storage is high.
3.3 Feasibility Study

A detailed investigation and analysis of a proposed development project to determine whether it is viable technically and economically. Three key considerations involved in the feasibility analysis are:

· Economic Feasibility

· Behavioral Feasibility

· Technical Feasibility

3.3.1 Economic Feasibility

Economic analysis is the most frequently used method for evaluating the effectiveness of a candidate system. More commonly known as cost/benefit analysis,the procedure is to determine the benefits and savings that are expected from a candidate system and compare them with costs ,if benefits outweigh costs,then the decision is made to design and implement the system. The project has been analyzed for its economic feasibility, and it was analyzed that it is affordable and beneficial in case of cost.

3.3.2 Behavioral Feasibility

Behavioral feasibility is a study that addresses the human issues of a proposed systems development project, which emphasize on the working environment. This project is designed in such a way that even the unknown other than doctors could understand the system.

3.3.3 Technical Feasibility

Technical Feasibility emphasis on to the existing system and to what extent it can support the existing system. This project is a technically feasible system. All the resources needed for research work of the project were available in the company. All the components were available and were working perfectly.

4. SYSTEM DESIGN
Systems design is the process or art of defining the architecture, components, modules, interfaces, and data for a system to satisfy specified requirements.It evaluates the system's actual functionality in relation to expected or intended functionality, including all integration aspects. System design is to deliver the requirements as specified in the feasibility report. The main objectives of the design are 

· Practicality

· Efficiency

· Cost

· Flexibility

· Security

System design contains Logical Design & Physical Designing. Logical designing describes the structure & characteristics or features, like output, input, files, database & procedures. The physical design, which follows the logical design, actual software & a working system. There will be constraints like hardware, software, cost, time & interfaces. 

4.1 Structure Design


The Structural design of a project involves the system flow of a project.The system flow contains various phases of the project.

                       Initially the eye image is acquired which is taken into the system as the input flow. This input image is then converted into a grayscale image. Then the image is changed to a binary image. From that image the optic disk is detected. The disk ratio is then calculated from there. After the detection of the optic disk, the next step is to trace the blood vessels. The next step is to find the number of exudates. Here the blood clots that are spread in the eye are detected.

4.2 Input Design

            The quality of system input determines the quality of system output

The input to a system can be designed as the information that is to be provided to the system. The quality of the input determines the format for data entering to the system.

The input involved in this project is choosing an image.  Input design is a part of overall system design, which requires very careful attention.  The designer has a number of objectives in input design.  
Well-designed input objectives:

· Effectiveness.

· Accuracy.

· Ease of use.

· Consistency.

· Simplicity.

· Attractiveness

4.3 Output Design

Computer output is the most important and direct source of information. Output design is a process that involves designing the necessary outputs that have to be given to various users according to their requirements. The data produced as output should be accurate and more reliable and the output must furnish the relevant data. Without the reliable output, the user may feel that the entire system is unnecessary and avoid using it.

This project concerns with the outputs at each stage, which would be fed into the successor modules as their inputs.

The outputs involved in the project are as follows:

· Pre-Processing

· Blood vessels tracing

· Optic disk identification

· Exudates Detection

Pre-Processing

The preprocessing method involves various functions like converting RGB image into gray scale image,binary image, and noise removal are pursued .(Refer APPENDIX III.2 & III.3)

Blood vessels tracing

                Here the image is first converted into grayscale image and then into binary image.The blood vessels will be displayed.The tracing begins from the optic disk and ends when there is no high peak detected.The thickness of the blood vessel will be calculated.The thickness of the blood vessel will be compared with the normal person’s blood vessel.(Refer APPENDIX III.4)

Optic disk identification

                 First the RGB image is read.The input image is then correlated with the normal image.The maximum value of the optic disk is obtained.After obtaining the maximum value,the optic disk is isolated from the fundus image.(Refer APPENDIX III.7).The value of the optic disk is calculated.This value is then compared with the original value of the optic disk.The result is then noted.

Exudates Detection

                  Here the RGB image is read.After that the yellow regions are detected.Finally the weightage of the yellow regions are detected.(Refer APPENDIX III.5).From this it is able to find out the regions where the Exudates are spread.

Output Design Objectives

· Assure Purposeful Output 

· Make Meaningful to User 

· Provide Appropriate Quantity 

· Appropriate Distribution 

· Assure Timeliness 

· Choose Effective Output Method 

 STEPS PERFOMED IN THE MODULES

Tracing of blood vessels

· Scan the fundus image.

· Convert the scanned RGB image into Grayscale

· Convert the Grayscale image into Binary

· Apply Thresholds for red for better viewing of the blood vessels.

· Select a particular blood vessel by giving an appropriate threshold.

· Divide the whole length of the vessel into any number of equal parts.

· Calculate the average of each part.

· Compare the averages of each part.

· If the averages are equal or nearly equal, then the thickness of the blood

vessel is equal or nearly equal, which indicates normal state.

If the averages obtained are discontinuous, it indicates rupture in the blood vessel due to high pressure.

       Exudates Detection

· Read the RGB image.

· Scan the whole image for yellow color, within a range, which matches with the exudates.

· Calculate the weightage of the yellow in the whole image.

· Greater the distribution of the yellow color, greater the possibility of Glaucoma.

Optic disk identification

· Read the RBG image.

· Correlate the image with an already created sample image, which resembles the optic disk.

· The image is scanned and the scanning stops when the degree of correlation with the sample is maximum.

· It is now possible to isolate the optic disk from the fundus image.

· A blue marker is placed on the optic disk.

Detection

Based on the variation in the size of the optic disk, the distribution of yellow patches and the continuity of the blood vessels a green marker is plotted on the image. The location of the green marker shifts based upon the above factors.
5. SYSTEM DEVELOPMENT

System development is a series of operations performed to manipulate data to produce output from a computer system. The principle activities performed during the development phase can be divided into a major related sequence. They are

· Internal

· External

The major internal system development activities done for the system are computer program development and performance testing.

The major external system development activities done are planning and implementation.

5.1 Modules and Module Description

Now as mentioned earlier the Glaucoma detection comprises of three main steps: 

· Tracing of Blood Vessels

· Exudates Detection

· Optic disk Identification

5.1.1 Tracing of the blood vessels

              Here the input image is first converted to grayscale.  The grayscale image is then scaled so as to concentrate on the required region. The next process involves reduction of noises from the image using a Gaussian filter. Then this image is converted into binary. In this process the average of the entire pixel values is taken. Then each of these pixel values is compared with the average value. The pixel values larger than the average are given values 1 and those below the average are given values 0. 0 represents black and 1 represents white. In a binary image, each pixel assumes one of only two discrete values. Essentially, these two values correspond to on and off. A binary image is stored as a logical array of 0’s (off pixels) and 1’s (on pixels). The reason we convert the image into binary is to give maximum contrast to the image. The image is again filtered and the injury patches and other noises are removed. Now an image comprising of only blood vessels is obtained. 

The prominent blood vessels are selected and the image is divided into any number of equal columns. The pixel values of each column are summed and their average is calculated. These averages are compared with each other. If the averages are equal or nearly equal, then the blood vessel is assumed to be continuous and of equal or nearly equal thickness. 

5.1.2 EXUDATES DETECTION

The RGB image is read and it is scanned for yellow exudates region. The yellow region is selected by giving a threshold range for the yellow color, which resembles the exudates. The RGB value of yellow colour is (255,255,0). Along with the exudates region, the optic disk, which falls, in the same threshold region is also obtained. This region of the optic disk can be extracted from the exudates. The weightage of the exudates region can be obtained by changing the yellow region into white (ones) and summing the 1s. Based on the distribution of exudates, the percentage of glaucoma can be calculated. 

5.1.3 Optic disk identification
This step involves extracting the optic disk region from the earlier obtained yellow region. Correlating the entire image with an already created template, which resembles the optic disk, does it. The entire image is scanned and when the degree of correlation is maximum, the scanning stops. The optic disk region can be then extracted. As glaucoma progresses, the optic disk ratio increases and this increase in ratio can be calculated. Based on this increase, the percentage of glaucoma can be calculated.

Now, taking all the three above-mentioned factors into account, a blue pointer is placed on the image. Each of these factors has its own priority in determining the extent of glaucoma. For example, there might be a certain fundus image where the blood vessels are continuous but the exudates may be clustered towards the center and the optic disk slightly enlarged. In such a case, presence of glaucoma may be positive. In another case, the blood vessels may be continuous and the exudates may be equally distributed but the cup to disk ratio may be very large. In such a case, presence of glaucoma will be again positive. The blue pointer moves away from its original position to another point taking the priority factors into account and its final position is marked by a green marker. The extent of glaucoma affection is proportional to the displacement of the marker. The green mark shows that the image has passed the test. The blue mark changes his position based on the obtained result value. If the blue mark is on the blood vessels, then it shows that the Glaucoma is being affected by the ruptured blood vessels. On the other hand if the blue mark is in the optic disk, then it shows that the Glaucoma is being affected by the changes in the optic disk value.

6. TESTING AND IMPLEMENTATION

6.1 Testing

Testing plays vital role in the success of the system. System testing makes a logical assumption that if all the parts of the system are correct, the goal will be successfully achieved. Once program code has been developed, testing begins. It can also be stated as the process of validating and verifying that a software program/application/product meets the business and technical requirements that guided its design and development, so that it works as expected and can be implemented with the same characteristics. Software Testing, depending on the testing method employed, can be implemented at any time in the development process, however the most test effort is employed after the requirements have been defined and coding process has been completed.

Types of Testing Performed in this Project are

· Unit Testing

· Integration Testing

· Validation Testing

6.1.1 Unit testing

Unit testing is a software design and development method where the programmer gains confidence that individual units of source code are fit for use. A unit is the smallest testable part of an application.The goal of unit testing is to isolate each part of the program and show that the individual parts are correct. A unit test provides a strict, written contract that the piece of code must satisfy. As a result, it affords several benefits. Unit tests find problems early in the development cycle.

In our project each and every phase is considered separately and when unrelated data is given as input an error message is being produced by the system, reporting the status of the error. If the pixel value of the eye image is too large, then the output will not be displayed. If the input eye image is distorted, the test cannot be conducted. If the image is blurred, the calculation  will not  be accurate.

6.1.2 Integration Testing

Integration testing, also known as integration and testing (I&T), is a software development process which program units are combined and tested as groups in multiple ways. In this context, a unit is defined as the smallest testable part of an application. Integration testing can expose problems with the interfaces among program components before trouble occurs in real-world program execution. Integration testing is a component of Extreme Programming (XP), a pragmatic method of software development that takes a meticulous approach to building a product by means of continual testing and revision.

In this project all modules are integrated and the output images are being passed from one module to another without any errors generated. If the user skips any one of the modules, then the required output will not be displayed. In that case the number of components will not be calculated. The final result depends on all the modules performed. Each module is dependent on each other.So each and every module is considered important. 

6.1.3 Validation Testing


Validation testing is performed in an approach to verify whether the product functions in a reasonably expected manner by the researchers. After the integration of the modules, the validation test is carried out over by the system. It is a test to determine whether an implemented system fulfills its requirements. It is the checking of data for correctness or for compliance with applicable standards, rules, and conventions. Software validation is "establishing by objective evidence that all software requirements have been implemented correctly and completely and are traceable to system requirements". Confirmation by examination and provisions of objective evidence that the particular requirements for a specific intended use are fulfilled."

 In this project checking whether the project is being designed in such a way that it performs error free in every phase validates each and every phase of the work. It was found that all the modules work well together and meet the overall system function and performance. In each module, validation is being checked. Only valid eye image is taken into consideration. The input eye image should be a perfect image, which should be noiseless. If the input image contains noise, then the calculated value will not be accurate.

6.2 System Implementation

Implementation is a process of bringing a developed system into operation and turning it over to the user. Implementation activities extend from the number of plans. The beginning of the phase is to create the schedule and manage the different activities that must be integrated into plan.

In implementation phase, various eye images are being used as input images. Each eye image is converted into binary as well as to grayscale image. Then the optic disk, blood vessels and the exudates are detected. The optic disk, blood vessels and the exudates are compared with the normal person’s eye image and the calculation is made. Here Canny’s Edge Detection is being used. Edge detecting an image significantly reduces the amount of data and filters out useless information, while preserving the important structural properties in an image. This method is more accurate than the Sobel method, Prewitt Method. This method produces a sharp edge image

7. CONCLUSION

The project ”GLAUCOMA DETECTION BY IMAGE EDGE IDENTIFICATION” is the most useful research project for the medical fields. This contribution presents an automated method to locate the optic disc in color fundus images. An evaluation of the proposed method has been done using a database of 40 images. On this data set, our method was successful in the localization of the optic disc and in the identification of the blood vessels.
The program has been designed in such a way that the extent of glaucoma can be obtained at the click of a button. Untrained personnel at hospitals can use it when doctors aren’t available in certain cases. The efficiency of this software may not be 100% as there can be errors due to acquisition of the images
             The retinal image on the digital ocular colour photograph can provide us information about the pathological changes caused by some eye diseases. 
Performing a research work has been a learning experience. The project involved all the important features of MATLAB and its application. This project is developed with the aim of providing fast and efficient information to the researchers.

8. SCOPE FOR FURTHER DEVELOPMENT

· We intend to use techniques like histogram equalization for further reduction of noises and artificial neural networks for greater efficiency.

· We would also like to develop a method to calculate the percentage of glaucoma based on the displacement of markers, which we have used in our software.

· The same technique can be used to determine the detection of cancer growing cells in various part of the body.

· Thermal images can also be detected using the same technique.

· Intending to include images of various sizes having greater pixel values.
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I.SYSTEM FLOW DIAGRAM



II.TABLE VALUE

	IMAGE
	NUMBER OF EXUDATES

	NORMAL FUNDUS IMAGE
	251

	GLAUCOMA AFFECTED IMAGE
	           2572


III. Screen Layouts
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III.1 Loading an image
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III.2 Grayscale image
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III.3 Binary Image
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III.4 Blood vessels tracing
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III.5Yellow Regions
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III.6 Yellow Patches
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III.7 Optic Disk
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III.8 Output Image
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III.9 Glaucoma affected due to optic disk
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III.10 Glaucoma affected due to ruptured blood vessels
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