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Abstract: Asymptomatic could be a cluster of eye disorders that harm the optic tract. Considering one status for the 

identification of eye disease has did not sight all eye diseases precise cases A reliable computer-aided recognition system is 

being developed to accommodate a completely unique mix of hybrid structural and textural options. When evaluating a variety 

of eye diseases, the machine strengthens the decision-making process. The hybrid structural feature-set (HSF) and hybrid 

structural feature-set (HSF) are the two primary modules. A set of textures (HTF). PCA for segmentation and NB for feature 

extraction are required in these two methodologies of modules. HSF module will classify a sample mistreatment call tree (DT) 

from totally different structural eye disease condition and therefore the HFT module tests the sample using a variety of texture 

and intensity-based choices, and mistreatment call Tree makes a decision once more. If the outcomes of each module conflict, a 

suspected category is created. To see the super-pixels, a completely new formula has been devised a cracked glass. With a 

sensitivity of 94%, this function alone outperformed the progressive ways. Cup-to-disc quantitative relationship measurement 

technique for cup and disc segmentation has been adopted, which requires two entirely separate channels and increases overall 

accuracy. The proposed framework has produced outstanding results, with a 100 percent success rate. 

 

1. INTRODUCTION 

Because retinal images can be viewed and analyzed non-invasively, automated analysis of them has been widely used for 

early detection and prognosis of many ophthalmic, retinal, and systemic diseases. Right localization, segmentation, and 

morphological examination of changes in retinal anatomical structures aid in prompt care and, as a result, prevent vision 

loss. The computer-assisted call network with machine-controlled retinal image analysis will greatly improve assistance, 

especially in developing countries where skilled ophthalmologists are scare. The second most common ailment is eye 

disease. In the planet, there is a reason for visual impairment and vision loss. The ramifications of vision loss because of 

eye disease can’t be realized at early stages till the cranial nerve is broken by sixty three and generally it happen over an 

amount of five years. Fig 1 depicts a cross section of a normal human eye. 

 
Fig 1. Cross section of a normal human eye 

Significant indicators of eye disease are changes in morphological attributes such as shape, color, and depth of point 

(OD). The OD is divided into two major regions: the outer and, as a result, the middle. The eyecup is located in the 

central field, which is lighter (OC).The outer area, also known as the Neuro Retinal Rim (NRR), is located between the 

OC and, as a result, the OD boundary margins. The location and scale of NRR are altered as a result of carnial nerve 

damage caused by eye disease. Furthermore, due to systemic changes in the OD, the optic cup-to-Disc quantitative 

relation (CDR) is multiplied. Calculating the universe and diameter of OD, as well as the space of NRR and thus the OC 

diameter, yields the CDR. The ISNT law, which stands for Inferior, Superior, Nasal, and Temporal regions in OD, is 

another feature used to describe the eye disease. These regions indicate the dimension of NRR within the individual 

direction. The inferior facet of healthy eye has largest dimension followed by Superior, Nasal and Temporal sides. The 

ISNT dimension becomes dynamic when the location and dimension of NRR change. The calculation of shift in the 

ISNT dimension can also be used as a diagnostic indicator for detecting eye disease. As a result, the end-to-end process 

pipeline for detecting eye disease in retinal images involves the following steps: 

 OD segmentation, 

 Identification of NRR area and OC segmentation,  

 Discourse extraction options, including CDR and ISNT computation, and  

 Estimation of eye disease assisted these options.  
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This paper is being submitted as a follow-up to the previous paper. The difference between this paper and the previous 

one is that the previous one only shows the phase, i.e. fast and reliable point segmentation. However, with the intention 

of creating an automated screening method for early detection of eye disease, this paper introduces an entire process 

pipeline for machine-controlled eye disease detection alongside alternative 3 steps, i.e. step two to step four. The  main 

objective of this paper are RGB image acquisition, Create color transformation structure & convert color values from 

RGB to the space specified in that structure, Apply PCA clustering for image segmentation, Masking of green pixels, 

Remove the masked cells inside the boundaries of the infected cluster, Convert the infected cluster from RGB to HIS, 

Computation of texture statistics, Classify the feature by naive bayes and decision tree algorithm and Classify the feature 

as normal and abnormal. 

 

II. PROPOSED SYSTEM 

First, the images of various leaves unit of measurement inborn. Then image-processing techniques unit of measurement 

applied to the inborn footage to extract useful choices that unit of measurement necessary kind extra analysis. After that, 

several analytical techniques unit of measurement used to classify the images in line with the actual downside. The 

diagram below depicts the essential procedure involved. Among the initial step, the RGB footage of all the leaf samples 

was picked up. For feature extraction in the proposed system, naive ayes is used. For the primary decision-making 

process, the decision tree (DT) is also used.  

 

III. METHODOLOGY 

A. IMAGE PREPROCESSING   

Digital signal processing is the methodology to achieve fast and accurate result about the plant leaf diseases. it will 

reduce  many  agricultural  aspect  and  improve  productivity  by  detecting  the  appropriate  diseases.  For  diseases  

detection  image  of  an  infected  leaf  should  examine  through  the  set of  procedures. Input image should pre-process 

then its feature should be extracted according to the dataset.  After then some classifier techniques should be used to 

classify the diseases according to the specific data set. Image Acquisition is the process in which acquired and converted 

to the desired output format. For this application an analog image is first captured and then converted to the digital image 

for further processing. The diffenerence between the normal eye & glaucomatous eye was shown in Fig 2. 

 

 
Fig 2 Normal vs. Glaucoma eye 

 

B.Gaussian filter: 

The Gaussian filter is a non-uniform low pass filter which is applied to input brain images in order to obtain the 

smoothening by reducing the noise. Gaussian filtering is simply to replace each pixel value in an image with the usage of 

Gaussian filter mask. Gaussian filtering is usually thought of as a convolution filter. Like other convolutions, it is based 

around a kernel, which represents the shape and size of the neighborhood to be sampled when applying to pixels in an 

image. Kernel size must increase with increasing σ to maintain the Gaussian nature of the filter. In equation no. (1) the 

Gaussian filter formula is given. The 5×5 square kernel with σ =1.4 is shown in below matrix (2).  

Formula of Gaussian Filter: 
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(a) Healthy OD                                     (b)Mild Glaucoma                          (c) Moderate Glaucoma                  (d) Severe Glaucoma 

Fig.3.The above images portrayed the phases of glaucoma, from normal optic disc to extreme glaucoma. 

IV. PRINCIPAL COMPONENT ANALYSIS (PCA) 

The main arrange of principal half analysis (PCA) is to reduce the property of a data set consisting of the numerous 

variables correlate with each other, either heavily or gently, whereas aware the variation gift inside the dataset, up to the 

foremost extent. identical is completed by remodeling the variables to a replacement set of variables, that unit named 

because the principal components (or simply, the PCs) and unit orthogonal, ordered nominal the retention of variation 

gift inside the first variables decreases as move down in the order. So, throughout this approach, the primary principal 

half retains most variation that was gift inside the first components. The eigenvectors of a variance matrix are connected 

by the principal components, which makes them orthogonal. Importantly, the dataset on it PCA technique is to be used 

ought to be scaled. The results are sensitive to the relative scaling. As a standard man, it is a technique of summarizing 

data. Imagine some wine bottles on a board. Each wine is described by its attributes like color, strength, age, etc. but 

redundancy will arise as results of many of them will live connected properties. Therefore what PCA will neutralize this 

case is summarize each wine inside the stock with fewer characteristics. Intuitively, Principal half Analysis can give the 

user with a lower-dimensional image, a projection or "shadow" of this object once viewed from its most informative 

viewpoint. The flow chart for PCA was shown in below. The PCA is mentioned below in the flowchart (1). 

Input image 

 

  

                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flow chart. 1. Principal Component Analysis 

 

 

 

 

 

 

 

 

DECISION TREE 

Decision Tree algorithm belongs to the family of supervised learning algorithms. Unlike other supervised learning 

algorithms, decision tree algorithm can be used for solving regression and classification problems too. The general 

motive of using Decision Tree is to create a training model which can use to predict class or value of target variables 

by learning decision rules inferred from prior data (training data). The decision tree is depicted in below flowchart (2). 

 

 

 

 

                             Input Data 

Find Mean 

Calculate deviation from Mean 

Find Covariance 

    Calculate eigenvalues and eigenvectors 

Arranged eigen values and eigenvectors in          

order of decreasing eigenvalues 

Save values for GA values 
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V. RESULT 

This paper also included a proposal for an image processing pipeline for automatic glaucoma estimation in retinal 

images. The first step is to develop a quick and reliable Optic Disc segmentation system. For Optic Cup segmentation, 

the segmented OD is used as HSF. The HSF is computed after being preprocessed. For supervised classification of Optic 

Cup pixels, an HTF is used. Features extracted from segmented Optic Disc and Optic Cup are used to estimate glaucoma. 

To identify the photos as safe or Glaucomatous, a hybrid Naive Bayes and decision tree based classifier is used. The 

creation of an end-to-end pipeline for glaucoma detection from retinal images is the work’s highlight. In Fig.4 shows 

that, neovascular glaucoma, laser Doppler imaging shows arterial blood flow  reversal. And Fig.5 shows the cup 

segmentation image that depicts the optic disc’s pixel calculation. 

 

 
Fig. 4 LDI blood flow  

 

 
Fig.5 Pixel image 

VI. CONCLUSION: 

The features are optimized, and those that do not contribute to the assessment of Glaucoma are omitted. In this 

case of glaucoma recognition, blood vessels in OD and OC, for example, are considered insignificant characteristics. 

Until computing, the blood vessel pixels are detected and removed. The proposed methodology’s computational 

efficiency and robustness make it a successful candidate for use as a building block in the development of an automated 

framework for glaucoma screening in population-based studies. 
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