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ABSTRACT 
 
Glaucoma is one of the 2nd leading eye diseases in 

the world, if not treated properly might lead to 

permanent blindness. There are no specific symptoms 

for this disease, it is observed by loss of side vision. 

Glaucoma is a slow progressive degeneration of 

retinal ganglion cells (RGC) and their axons, 

resulting in a distinct appearance to the optic nerve 

head (ONH), often called cupping. Due to cupping, 

the cup area increases and causes loss of side vision. 

Usually specially trained clinicians manually grade 

the fundus images in a time-consuming manner. In 

this context, we are trying to develop some novel 

algorithms for automatic detection of eyes affected 

with glaucoma using image processing filtering & 

transformation techniques. 5 different concepts are 

going to be used in our project work for the 

automatic detection of glaucoma disease in human 

beings using the concept of fuzzy, artificial neural 

networks (ANN), neuro-fuzzy (ANFIS), genetic 

algorithms & using the wavelet features. The work 

aims to compare the 5 different algorithms developed 

and to compare the work done by other authors. 

Matlab / LabVIEW / Xilinx could be the software 

platform that is being used for developing the 

improvised algorithms by incorporating some 

additional parameters in the work done by the earlier 

authors. 
 
Keywords: image  processing,  mat  lab,  ANN, 
 
ANFIS, genetic algorithms & using the wavelet 
 
features. 

 
 
 
 
1. INTRODUCTION 
 
Glaucoma is one of the vital issues of current 
ophthalmologic calm. Before long, around 15-20% of 
patients with glaucoma, even with pleasant treatment, 

are acquainted with visual inability. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Anatomy of human eye 
 
It is evaluated by the individual, yet essentially half 

mindful of this assurance, and an astonishingly more 

modest rate gets elegant treatment. No under 9 

million glaucoma patients experience the abhorrent 

effects of visual inability in the two eyes, and the 

number is dependably broadening. The measure of 

patients experiencing glaucoma on the planet is more 

than 100 million. Glaucoma is a multi-factorial 

disease in which, Primary open-point glaucoma - a 

steady eye sickness portrayed by an improvement in 

the intraocular weight (IOP) levels, harming the optic 

nerve, causing an infringement of the visual fields 

and prompts irreversible visual impediment if 

untreated rapidly. Early disclosure of glaucoma can 
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restrain the improvement of ailment. The degree of 

the cross of the optic holder to the optic circle, by and 

large called the glass to-plate degree (CDR), is one of 

the fundamental clinical pointers of glaucoma, and is 

before long picked physically by methods for 

organized ophthalmologists, constraining its potential 

in mass screening for early affirmation. 
 
2. LITERATURE SURVEY 
 
A few examinations are spoken to in the arrangement 

for the disclosure of optic circle and the social 

occasion of glaucoma defilement. Walter and Klein 

have proposed a framework in light of the 

morphological errand; applying the watershed change 

to the inclination picture. Another framework is a 

dynamic shape show up, which incorporates building 

a model with preparing cases and iteratively sorting 

out the advancement bases on the circle edges and 

lead vessels inside the plate. Next technique 

researched for the affirmation of optic circle districts 

depends upon the dynamic shape appearing. In this 

system, expected circle edges have been searched for 

in twisting courses from the purpose of union of a 

ROI. In another approach by Gopal Dot Joshi, region 

based dynamic shape strategy has been utilized which 

stayed away from control combinations because of 

vessels. However the compartment bowing won't not 

be uniform because of collections in vessels. In this 

examination, we propose a method to be specific 

anisotropic diffusing disconnecting as a pre-dealing 

with step. The breathtaking spots appropriated over 

the photographs are diminished without losing 

essential data about plate and glass limits by utilizing 

anisotropic scrambling sifting. Three systems are 

utilized to along these lines clear the optic circle, 
 

 Edge ID procedure


 Optimal thresholding technique and

 Manual edge examination.
 
Compartment is detached utilizing Threshold level-

set procedure. Later an oval fitting is related with 

smooth and manage the state of isolated circle and 

holder confine. District of the circle and glass is 

found by discovering number of white pixels in the 

outcomes got from above frameworks. With the 

assistance of perceived zone, the glass to circle 

degree (CDR) is figured to accept the glaucoma. At 

long last clinical CDR is separated and the proposed 

techniques. 
 
3. PROPOSED WORK  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: proposed architecture 
 

a) Glaucoma picture database 
 
The glaucoma picture database ought to contain the 
eye fundus picture with various social requests which 
wires both customary and strange conditions. 
 

b) Pre-processing 
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The preprocessing which joins different advances. 
Choice of red, green channel from the information 

fundus picture, clearing of veins, optic circle 
extraction and so forth. 
 

c) ROI (region of interest) 
 
Locale of interest which is used to find the diseased 
region (the glaucoma effected region). 
 

d) Classification 
 
It is fundamental to know whether the information 

picture is glaucomatous or not. When we see that the 

fundus picture is glaucomatous in context of the 

CDR, we additionally plan its world like smooth, 

prompt and absurd. ANN(artificial neural network) 
 

I. KNN 
 

II. FUZZY Algorithms 
 

III. Genetic algorithms 
 

IV.Wavelet features 

 
FUZZY Algorithms: Grouping fragments into a set 

which are worked by a point of confinement or an 

arrangement of cutoff points depicted is called 

'depiction' and if the sections are collected into a 

woolen set with the intrigue work portrayed by 

reality estimation of a delicate propositional work , 

the approach is called as 'fluffy demand'. The 

objective is to total the photograph utilizing padded 

premise and along these lines the information must 

be same. Delicate reason is the superset of the 

standard Boolean premise. In other sense, in cushy 

strategy for thinking if the fluffy respects take 1 and 

0 for totally clear and completely false only, the 

defense joins to Boolean premise. That is for instance 

X AND Y supervisor in Boolean premise is 

supplanted with min(X,Y) official ; X OR Y with 

max (X,Y) and NOT X with 1-X. 

 
KNNclassification:In diagram assertion, the k-

closest neighbors check (k-NN) is a non-parametric 

technique utilized for social occasion and regression. 

In the two cases, the information incorporates the k 

nearest preparing cases in the section space. The 

yield relies on whether k-NN is utilized for design or 

lose the faith: In k-NN orchestrate, the yield is a class 

collaboration. A request is depicted by a lion's offer 

vote of its neighbors, with the test being doled out to 

the class most central among its k closest neighbors 

(k is a positive whole number, by and large little). In 

the event that k = 1, by then the contradiction is just 

assigned to the class of that solitary closest neighbor. 

In k-NN break faith, the yield is the property 

estimation for the difference. This respect is the 

common of the estimations of its k closest neighbors. 

 
ANN classification:An ANN depends upon a social 

event of related units or focus focuses called 

counterfeit neurons (a disentangled change of 

trademark neurons in a creature identity). Every 

connection (an overhauled modification of a 

neurotransmitter) between counterfeit neurons can 

transmit a flag starting with one then onto the 

accompanying. The created neuron that gets the 

pennant can process it and after that standard 

imposter neurons related with it. In like way ANN 

utilize, the flag at a connection between created 

neurons is a certifiable number, and the yield of each 

repeated neuron is figured by a non-organize point of 

confinement of the aggregate of its wellsprings of 

information. Created neurons and affiliations 

ordinarily have a weight that alters as learning 

continues. The weight increases or diminishments the 

idea of the pennant at an alliance. Counterfeit 

neurons may have an edge with the genuine target 

that particular if the total pennant crosses that 

purpose of containment is the flag sent. Typically, 
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created neurons are managed in layers. Unmistakable 

layers may perform diverse sorts of changes on their 

data sources. Signs go from the essential (duty), to 

the last (yield) layer, conceivably in the wake of 

investigating the layers particular conditions. 

 
WAVELET classification: A wavelet is a wave-like 

affecting with an abundancy that starts at zero, 

increments, and after that abatements back to zero. It 

can for the most part be envisioned as a "brief 

impacting" like one recorded by a seismograph or 

heart screen. By and large, wavelets are purposely 

made to have particular properties that make them 

obliging for flag preparing. Utilizing a "turn, move, 

duplicate and merge" framework called convolution, 

wavelets can be joined with known bits of a hurt 

pennant to oust data from the dim bits. The wavelet is 

specific creates 
 

 Cosine wavelet transform


 Discrete wavelet transform


 Stationary wavelet transform etc.




4. RESULT AND ANALYSIS 
 
The proposed work simulation result are given below 
figures.it includes both normal and abnormal image 
of different people. 
 

 
 

Figure 3. SVM _ normal image  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. SVM glaucoma image  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.ANN Glaucoma image  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.KNN Glaucoma image 
 
5. CONCLUSION 
 
In this paper, a joined glaucoma chance examination 

is done in perspective of the results of picture and 

data based game plan. This gathering gives one of the 

five danger denotes; no peril, alright, coordinate risk, 

high risk, and high danger to each patient. 

Progression of the UI is the component of this work 
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which engages any customer to make use of the 
upside of the strategy. 
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