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Abstract 

Today, Retinopathy is one of the major concern for diabetic patients are responsible for 

color blindness for the abrupt changes part of the retinal area of particular patients. Diabetic 

retinopathy images are slightly deviated from the fundus images by some component such as 

microaneurysm, hemorrhages, exudates, cotton wool spots and variations in blood vessels etc.  

Due to presence of these features in retinal area might occurs the loss of vision. The main 

objectives are to efficiently segmentation of blood vessels and detect the different areas of 

abnormalities present in the retina like optic disk, exudates etc. The RGB green channel retina 

images are used for segmentation methods. In this work, we present the approach of blood 

vessel segmentation using computer intelligence by edge based segmentation and vessel 

detection using morphological processing. There method efficiently use the adaptive threshold 

based segmentation for detecting the optical nerve, blood vessel and exudates, abnormalities are 

present in retina images for primary detection of diabetic retinopathy. Here, our results achieve 

more than 90% accuracy rates of classification of datasets like DIARECTDB0, DIARECTDB1. 

1. Introduction 

Diabetes is a type of chronic end organ disease that basically reason for 

happening for lack of sufficient secretion of accurate insulin pancreas region 

[1]. Physical inactivenes, aging, family history, hypertension and extension of 
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levels of obesity are bigger causes of diabetics [2]. Already a large no of people 

in all over the world are suffering with this disease. It is already predicted by 

the experts doctors that, the disease will be enhanced to all most 40-50 

million by 2030 [3]. Diabetes not only alter condition the circulatory system of 

human, but also the optical disk region. Diabetic retinopathy (DR) is a kind of 

disease where the retinal vessel’s are damaged for leakage of fluid from 

region of blood vessels into the retinal location. 

The identification of blood vessels is very urgent task in the applications 

domain of image processing in ophthalmology [4]. Segmentation methods are 

here normally required to detect blood vessels for utilizing the contrast 

between the retinal vessels area and the background area located in region. 

The major techniques are used to segment the vessels in images of the retina 

including are matched filtering [5], tracking vessels [6], neural networks [7], 

morphological operations. In the particular work, we present a technique of 

extraction of blood vessel which is based on matched filtering method and 

adaptive histogram equalization method of detection of haemorrhages and 

classify the retinal cases with higher accuracy of classification. The main 

motivation of this work are detection of blood vessels, haemorrhages, 

exudates, Optical Disk Area. 

1.1. Optical Disk 

      The Optic disc (OD) is the most important parts of the retina. OD is the 

one of the brightest region of retinal having elliptical in nature in which it 

appears orange pink with the brightness with a pale area in center region. 

The blood vessels are emanating out from the OD. 

1.2. Blood Vessel 

 The retinal blood vessels are usually referred to arteries and veins. Then 

artery and central vein normally appear near each other in the nasal side of 

the optical disc center. Blood vessels are more clearer in the green component 

region. The processes are used to detection of blood vessels as identification of 

edges; and the other is rough knowledge regarding the position of optical disk 

area. The landmarks for locating the optic disk, the fovea (central vision 

area), and lesions are detected in blood vessels area. As a result of systematic 

or local ocular disease, the blood vessels can have measurable abnormalities 

in diameter and color [9, 10]. 
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1.3. Exudates and Microannuams 

 The exudates detection was achieved by dividing the segmentation 

process into two parts; first by rough exudates segmentation and fine 

exudates segmentation. The purpose of this stage is to estimate the size and 

position of the exudates in the fundus image. The lesions like Microannuam 

As (MAs) and several exudates are bright area can be identified from the 

retina images. The exudates are looking as brighter in the particular image. 

Adaptive histogram equalization is required several times on image and 

extraction of the exudates is done by segmentation method. 

2. Proposed Methodologies 

 Here, the technique used different steps as like as- 

A. Image Pre-Processing 

Image pre-processing is the initial step in automated retinal pathological 
diagnosis. It includes techniques like contrast enhancement, gray/green 
component, image de-noising, etc. In case of binary image, foreground regions 
is represented by white pixels, background is denoted by white black pixels. 
In case of Gray scale image, the value of pixels are in between 0 to 255 with 
gray level intensity value. 

1. Image Intensity Conversion 

Green pixels of the vessels region are denoted by RGB image and 

background part like the region which is noise full is marked with red and 

blue pixels. Blood vessels are more darker for the gray scale image, The 

image intensity conversion is done in green Channel areas. 

 2. Image Filtering 

In cases of retinal image the noises are very high, so removal of noise is 

necessary for working with it. One of the effective method of filtering is 

medial filtering as it can filter out the outliers easily. Salt and pepper noise 

can be easily removed with this approach. Median filtering is used for 

reducing noise problem. This approach focuses on difference of Gaussians is 

utilized for increasing the edges visibility and other information exists in a 

filter image after reduction of larger noise frequency. Here Gaussian filter is 

required for removing Gaussian noise that is in the particular dataset.  
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 3. Histogram Equalization 

Some times some regions of particular images might  appear brighter 

more rather than other region. Quality improvement of the image is done by 

histogram equalization. Image contrast can be changed by Adaptive 

Histogram equalization method which is dynamic in nature and intensity can 

be altered using this technique. The very tiny region of pixels, as noisy 

considered, is reduced after applying morphological operations. After using 

this method the image will be high contrast. In this case, the better histogram 

might taken from fundus image with the contact from the expert. The next 

step is to perform histogram specification for normalize the color region of 

fundus image. 

 4. Image Segmentation 

Morphological method is a technique of considering a fixed size value of 

gray scale image and after that to classify each of the image pixel by checking 

whether it belongs this threshold value as below or higher. Here processing of 

normalized input image is done in two levels, first input image is dilated by 

structural element creation then subtraction of dilated image is done from 

normalized input image, calculated maximum value is taken to resulting 

image. Here the thresholding based segmentation is done using Otsu 

Thresholding method. Here, the segmentation objectives for exudates 

segmentation from the retinal area and vessel segmentation using some 

morphological operations. Also optical disk region is also important part of 

this work. So segmenting the OD is important part of the work. So, different 

holes in the retinal area are segmented by morphological segmentation.The 

Steps are provided in figure below. Those are given serially stepwise. 
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Figure 1. Proposed Methodology. 

3. Results and Analysis 

In this section we have presented the experimental result and evaluated 

the performance of the proposed method. The proposed method is 

implemented in the MATLAB15 in windows 7 environment.          

A.  Image Quality Parameter 

     In the experimental phase we have used the parameter PSNR (Peak 

Signal to Noise Ratio) for calculating the difference between the cover image 

and Segmented image. The PSNR for an image of size NxN is given as 

follows: 

PSNR = 10 log10 (255^2/MSE)  (dB) 

where MSE=(1/N*N) ΣΣ (xij – x’ij )2. 

Here, the bar chart shows the image quality parameters given as psnr, 

mse, ssim. Those statistical parameter are used to show the images 

performance level. 
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Table 1. Image Quality Parameters. 

 

 

 

 

 

 

 

 Here the plot of several images shows the statistical parameter’s of 

different images are illustrated given below. 
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Figure 2. Image Quality Parameters. 

This graph shows that the PSNR and SSIM values are high and MSE 

values are much lower for image quality measurement. So, the performance 

for first and second images are very good quality purposes. 

Here, some cases of diabetic retinopathy are used which are shown given 

below. These retinal images are consisting with several abnormalities of 

features. All of the cases are basically shows individually several Vessels, 

Exudates and shape of optical nerve region. Here different cases of retinal 

fundus images are given from several datasets of retinopathy. 

Original    Image PSNR MSE SSIM 

Image013.png 58.374 2.946 0.9905 

Image032.png 57.8166 3.8075 0.9859 

Image025.png 59.0762 4.804 0.9897 

Image026.png 55.1799 8.7973 0.97326 
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Figure 3:   Case 1                     Case 2                     Case 3                Case 4 

Here for the particular cases of retinopathy is given below:- 

 

(a)                                  (b)                            (c) 

 

(d)                       (e) 

Figure 4. (a) Input Image (b) Adaptive Threshold Image (c) Morphological Image 

(d) Optical Disk And Exudates (e) Blood Vessels And Abnormalities. 

Table 2.  Classification Accuracies Based On Feature Extraction. 

Cervical Stages of Images Sensitivity (%) Specificity (%) Accuracy (%) 

Image 1 87.78 89.66 91.116 

Image 2 80.09 91.12 90.09 

Image 3 90.612 91.03 92.417 

Image 4 89.993 86.091 90.107 
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The accuracy is measured with confusion matrix for supervised 

classification of data. The Sensitivity, Specificity, Accuracy parameter shows 

better classification accuracy with supervised learning methods with more 

than 90% of accuracy rates. Here the Accuracy of third image is more than 

92% for higher accuracy rates more than other images used in datasets used 

like as DRIONS, DIARECTDB0, DIARECTDB1. 

4. Conclusion 

This work is based on image segmentation technique as morphological 

and adaptive threshold based segmentation has developed a methodology for 

primary stage of diagonosis of Diabetic Retinopathy. Here the main objectives 

are based on the quantity of exudates, Optical Disk, Blood Vessels 

identification in particular retinal image. This methods can detect exudates, 

Optical Disk, Blood Vessels successfully for identifying features.  This method 

can be able for detecting fovea for several datasets. Here, operation like 

mathematical morphology are used for detecting lesson of blood vessels more 

accurately. Overall the image quality parameter obtained by using this 

technique are good and SSIM values near about 1 which yields better quality 

results for images. The methods yields more than 90% accuracy rates of 

properly identification of retinopathy diseases with extraction of vessels and 

exudates. 
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