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Abstract— One of the common causes of blindness is Diabetic retinopathy. This disease threatens the visions of a lot of people affected 

with diabetes in the world. This is an important eye disease that may lead to blindness or may blur the visions. 

In this work, an attempt has been made to examine retinal images for Content Based Image Retrieval (CBIR) application. Various 

fundus photographs are collected and given as input for further examination. Based on the anatomical structure and feature of the 

retinal images we classify the type of diseases in the retina. In this work, an Efficient Fuzzy Neural Network (FNN) is proposed to 

eliminate the iteration dependent nature of the classification system. This disease identification system includes segmentation from 

retinal images, feature extraction process followed by image classification. Experimental results show promising possibilities for the 

proposed CBIR based systems in terms of performance measures.   
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I. INTRODUCTION 

A common disease, in which the secretion of the pancreas 

lowers and proper quantity of insulin is not secreted is 

known as Diabetes. This hormone is significant for 

maintaining proper blood sugar level. Therefore, people 

who are affected with this disease have increased blood 

sugar levels. Patients who suffer from diabetes for a period 

of more than twenty years get affected by a disease called   

Diabetic Retinopathy (DR), which thrashes the retina. 

Researches show that when diabetic retinopathy is 

screened, the risk of blindness can be reduced by 50%. 

Thus, detecting the disease early could limit its severity 

and help in treating it more efficiently. The detection of 

exudates, optic disc and blood vessels are important steps 

in identifying the type of disease. Detecting the exudates 

manually is tedious as ophthalmologists have to spend so 

much of time for analysing and diagnosing the retinal 

images. Cost, time and work done can be saved to a great 

extent by using automated screening techniques for 

exudates detection. Extraction of the location, size and 

severity grade of exudates in the retinal images can be 

done by image processing techniques [1]. The elliptical 

shape in the eye fundus image is the Optical disc. Different 

people may have different sizes of optical disc. It may vary 

between one-tenth and one-fifth of the image. The bright 

yellowish region in a colour fundus image is known as the 

exudates. The optic disc is the usual feature in the fundus 

image, but the exudates are the unusual case. Optic disc 

and the blood vessels are the usual features of the image 

and so the  

 

 

 

detection of blood vessels is as important as the detection 

of the optical disc [2]. The outward show of blood vessel in 

a retinal image looks complex and has low contrast and 

hence manual discovery of blood vessels is complicated 

[3]. 

 

II. RELATED WORK 

 

1. AUTOMATIC DETECTION OF EXUDATES IN 

RETINAL IMAGES USING A SPLIT- AND-MERGE 

ALGORITHM [1]  

 In this work, the performance results indicate that 

very competitive results in exudates detection can be given 

by automated processing methods that are based on split-

and-merge algorithm. 

 

2. AUTOMATIC DETECTION OF OPTIC DISC AND 

BLOOD VESSELS FROM RETINAL IMAGES USING 

IMAGE PROCESSING TECHNIQUES [2]  

  Detection of optic disc and detection of the blood 

vessels play a major role in the screening of eye diseases. 

Screening of diabetic retinopathy, glaucoma and so on can 

be done by using the results of this work and this can be 

used in the future for other processes. 

 

3. ON THE DETECTION OF RETINAL VESSELS IN 

FUNDUS IMAGES   [3]  

Detection of blood vessel structure in retinal 

fundus images can be made accurately and effectively by 



 

 
 

ISSN (Online) 2394-2320 
 

International Journal of Engineering Research in Computer Science and Engineering  

(IJERCSE)  

Vol 4, Issue 5, May 2017 

 

 

246 

 

 

 

 

segmentation of the core of the blood vessel. In these types 

of scanning approaches, the whole image is searched 

throughout for possible feature pixels as they usually 

provide complete segmentation of the blood vessels in the 

image. 

 

4. RETINAL BLOOD VESSEL SEGMENTATION 

ALGORITHM FOR DIABETIC RETINOPATHY AND 

ABNORMALITY DETECTION USING IMAGE 

SUBSTRACTION [4]  

 The presence of diabetic retinopathy on fundus 

images taken by the using the medical imaging camera by 

medical personnel in the hospital is determined by this 

work. This technique has been tested on a number of 

fundus images. Clearer and more accurate output for 

ophthalmologists and automated retinal image diagnosis is 

given by this method. A high sensitivity and specificity is 

demonstrated in the proposed system. 

 

5. DETECTION OF DIABETIC RETINOPATHY IN 

FUNDUS 

PHOTOGRAPHS [5]  

This work demonstrates the overview of major 

image processing components which are required to build 

an automated system for the detection of diabetic 

retinopathy. 

 

6. A CONTRIBUTION OF IMAGE PROCESSING TO 

THE DIAGNOSIS OF DIABETIC RETINOPATHY—

DETECTION OF EXUDATES IN COLOR FUNDUS 

IMAGES OF THE HUMAN RETINA [6]  

This paper presents efficient algorithms for the 

detection of the optic disc and retinal exudates. This also 

evaluates robustness and accuracy in comparison to human 

graders on a small image database. 

 

7. AUTOMATIC DETECTION OF EXUDATES IN 

RETINAL FUNDUS IMAGES USING DIFFERENTIAL 

MORPHOLOGICAL PROFILE   [7] 

The exudates are detected efficiently and 

accurately by the proposed method. This method 

outperforms when compared with other state of the art 

methods. 

 

8. SVM AND NEURAL NETWORK BASED 

DIAGNOSIS OF DIABETIC RETINOPATHY   [8] 

In this work, the DR has been classified into two 

categories, Non Proliferative Diabetic Retinopathy and 

Proliferative Diabetic Retinopathy using PNN and SVM. 

SVM is more efficient than PNN from the obtained results. 

This reduces the manual work. 

 

9. A STUDY ON DIFFERENT IMAGE RETRIEVAL 

TECHNIQUES IN IMAGE PROCESSING [9] 

In this work, various image retrieval techniques 

based on color, texture, and shape and semantic are 

compared. When semantics based image retrieval is used, 

better retrieval results are obtained and performance factor 

increases. 

 

10. MULTI DISEASE ANALYSIS SYSTEM USING 

CONTENT BASED IMAGE RETRIEVAL [10]  

In this paper, the method of content based image 

retrieval is used to detect diseases in DICOM format 

images. 

 

11. CONTENT BASED IMAGE RETRIEVAL (CBIR) 

SYSTEM FOR DIAGNOSIS OF BLOOD RELATED 

DISEASES [11]  

Digital images of blood samples are taken and 

using content based image retrieval, automatic diagnosis of 

three diseases, namely Leukemia, Malaria and Sickle cell 

Anemia is done. 

 

12. SURVEY ON CANCER DETECTION USING 

CONTENT BASED 

IMAGE RETRIEVAL TECHNIQUE [12] 

A survey of various techniques for detection of 

cancer using Content Based Image Retrieval has been 

made in this paper. 

 

III. PROPOSED SYSTEM 

 

In this proposed CBIR based framework, the best method 

to obtain perfect contrast in analyzing the diseases affected 

surface of the CBIR retinal images is image enhancing 

methods. There are two different methods considered to 

implement this which include Histogram Equalization 

(HE) and Contrast Limited Adaptive Histogram 

Equalization (CLAHE). The detection of retinal blood 

vessel is done by curvelet transform. The detection of 

exudates is carried out by using various morphological 

operators. Analysis of Statistical texture is dependent on 

Gray Level Co-occurrence Matrix (GLCM).The feature 

vectors which are used for detection of retinal diseases 

consists of seven features which are the results from retinal 

structure segmentation and texture analysis. In this work, a 

Fuzzy Neural Network (FNN) is proposed for retinal image 

classification which is highly efficient for detection of the 

retinal diseases based on the extracted features of the CBIR  
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retinal images.  

   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Content Based Image Retrieval Architecture 

 

The following diagram shows the implementation process 

discussed in this paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Data Flow Diagram 

Nowadays, several image retrieval algorithms are 

developed to find solutions for various problems relating to 

images in a database. In this paper, a method is proposed to 

determine the type of disease in the retina. Four diseases, 

namely Cataracts, Glaucoma, Rubeosis iridis, Ocular nerve 

palsies are being identified in this work. This is done by 

using methods of segmentation, feature extraction and 

classification. Segmentation of exudates and optical disc is 

done by using morphological operations such as erosion, 

dilation, opening and closing. 

Steps for detection of exudates with various techniques are 

as follows: 

1. From the coloured fundus image, using some built 

in functions, initially the extraction of the green channel is 

done. 

2. The background image is removed from the 

original image by using morphological reconstruction. 

3. The next step involves applying Kirsch’s edges. It 

helps in capturing the edges of the exudates. A kernel 

value K is calculated at 8 different directions on the image 

which gives the edge detector. 

4. The outputs of the kernel are combined together 

by selection of a value found on each pixel output which is 

maximum. 

5. All the connected components are then removed 

from the binary image such that the resultant binary image 

contains only the optical disc. It is subtracted from the 

threshold image and thus an image is delivered containing 

the exudates. This can be done for blood vessels as well. 

 

Feature extraction is done based on Gray Level Co-

occurrence Matrix (GLCM). It denotes the occurrence of 

various combinations of grey level pixels in the image. The 

feature vector used for detection of retinal diseases consists 

of seven features obtained from segmentation of retinal 

structures and texture analysis. These features include the 

area of blood vessels, area of exudates, area of Micro 

Aneurysms (MA), contrast, homogeneity, correlation and 

energy.  

In this work, classification based on the extracted features 

is done by using FNN classifier. The architecture used for 

this network is a single coated structure with the number of 

input layer neurons corresponding to the size of the input 

feature set, and the number of output layer neurons which 

corresponds to the number of output classes. Here the 

fuzzy values are taken as calculating outputs in FNN. 

 

 

IV. EXPERIMENTAL RESULTS 

 

The fundus images of the eye are collected. The dataset 

collected is trained and the extracted values are stored in 

Fundus image 

 Pre-processing stage 

Detection of 

exudates 

Detection of optic 

disc 

Detection of blood 

vessels 

Feature extraction 

Classification 

    Results 
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the database after the processes mentioned above. The tool 

used in this paper for implementation is Matlab. 

 

A data analysis and visualization tool which has been 

intended with powerful support for matrices and matrix 

operations is Matlab. Matlab also has excellent graphics 

capabilities, and its own well-built programming language. 

It has various built-in functions for image processing. 

 

In this paper, an efficient disease analysis technique has 

been presented for the detection of disease in the retina, 

when a fundus image is given as input. The feature vector 

of segmented image is extracted and stored in the feature 

vector database. The same is repeated in the query image. 

Classification based on the extracted feature vector values 

is performed by FNN classifier. Finally the disease in the 

retinal fundus image is identified.  

 

 

 

 

 

 

  

                                        

 

 

 

 

 

 

Fig 3: Query image 

 

 

 

 

  

 

                             

 

 

 

 

 

 

 

 

 

 

Fig 4: Extraction of exudates 

 

 

 

 

 

  

 

 

 

           

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5:Extraction of optical disk 

 

 

 

 

 

 

 

  

            

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6: Extraction of blood vessels 
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Fig 7: Feature extracted values 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Fig 8: Output 

 

 

V. CONCLUSIONS 

 

In this work, we have developed a disease detection system 

that includes anatomical structure segmentation from 

retinal images which is followed by image classification 

using the CBIR imaging system. This CBIR based imaging 

for disease detection system also involves feature 

extraction techniques which significantly enhance the 

efficiency of the proposed Fuzzy Neural Network (FNN). 

According to the experimental results, the proposed 

method of FNN classification is more efficient for disease 

detection based on CBIR imaging than the existing 

conventional Kohonen Neural Network. 

 

The developed disease detection system is to analyze the 

retinal images and detect the type of disease. In the future, 

this can be enhanced in such a way that disease 

identification can be done for various parts of the body 

such as heart, lungs, etc. Accuracy level can be improved 

by increasing the number of images trained and stored in 

the database. 
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