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Abstract—The development of an automatic telemedicine system 

for computer-aided screening and grading of diabetic 

retinopathy depends on reliable detection of retinal lesions in 

fundus images. The main contribution is a new set of texture 

features called Gabor features that do not require precise 

segmentation of the regions to be classified. These features 

represent the evolution of the textures during image flooding and 

allow to discriminate between lesions and vessel segments. 

Among several retinal vascular signs, Arteriolar-to-Venular 

Ratio (AVR) is a well known health biomarker and there is a 

strong need to develop an automated system for an accurate and 

reproducible estimation of AVR which requires different image 

analysis tools. Automatic and accurate blood vessel segmentation 

system could provide several useful features for diagnosis of 

various retinal diseases, and reduce the doctor’s workload.We 

list publicly available databases and appropriate measurement 

techniques to compare quantitatively the performance of these 

approaches. Furthermore, we discuss on how the performance of 

image processing-based systems can be improved by fusing the 

output of individual detector algorithms. This paper presents a 

new supervised method for segmentation of blood vessels in 

retinal photographs. This method uses an ensemble system of 

bagged and boosted decision trees and utilizes a feature vector 

based on the orientation analysis of gradient vector field, 

morphological transformation, line strength measures, and 

Gabor filter responses. In this paper, we have presented an 

effective retinal vessel segmentation technique based on 

supervised classification using an ensemble classifier of boosted 

and bagged decision trees. 
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I. INTRODUCTION 

he human eye is a unique region of the human body 

where the vascular condition can be directly observed. In 

addition to fovea and optic disc, the blood vessels contributes 

one of the main features of a retinal fundus image and several 

of its properties are noticeably affected by worldwide major 

diseases such as diabetes, hypertension, and arteriosclerosis. 

Further, certain eye diseases such as choroidal 

neovascularization and retinal artery occlusion also make 

changes in the retinal vasculature. The image may also 

contain other pathologies like red lesions and exudates. 

Manual observation of retinal blood vessel take long period of 

time and can be affected by inter and intra observation bias. 

Thus it may take time to diagnose the disease and provide 

relevant treatment at early stages. As the vascular network is 

very complex and difficult to segment manually with high 

accuracy. Thus computer based automatic segmentation can 

provide fast and easy segmentation of retinal blood vessel 

without any bias. 

Several studies were carried out on the segmentation of blood 

vessels in general, however only a small number of them were 

associated to retinal blood vessels. In order to review the 

methods proposed to segment vessels in retinal images, seven 

classes of methods have been considered: matched filters, 

vessel tracking, morphological processing, region growing, 

multiscale, supervised and adaptive thresholding approaches. 

Retinal blood vessel segmentation has been widely used in 

various scenarios. For example, change of the retinal blood 

vessel appearance is an important indicator for various 

ophthalmologic and cardiovascular diseases, such as diabetes, 

hypertension, and arteriosclerosis, therefore, automatic 

segmentation and analysis of the retinal vasculature play an 

extremely vital role in the implementation of screening 

programs for diabetic retinopathy, the evaluation of 

retinopathy of prematurity, foveal avascular region detection, 

arteriolar narrowing detection, the diagnosis of cardiovascular 

diseases and hypertension, and computer-assisted laser 

surgery. Manual delineation is skill demanding, tedious, time-

consuming, and infeasible if given a large volume of fundus 

image databases. The whole pipeline of the proposed method 

is trainable and automatic. Moreover, our method can 

effectively deal with the challenges of retinal vessel 

segmentation, as shown by our evaluations conducted using 

two publicly available databases (the DRIVE and STARE) 

and comparisons with state-of-the-art. 

II. PROPOSED SYSTEM 

This proposed method consist of major three things, at first 

the image is undergone for the process of preprocessing, then 

the binary conversion is carried out by the effective 

morphological operation. Then the second step carried out the 

remaining pixels in the binary images are classified by the use 

of GMM. i.e., Gaussian mixture model. Then the third step 

involves the major post-processing process, to classify the 

blood vessel by the segmented region using the effective 

feature extraction algorithm. This paper presents a new 

supervised method for segmentation of blood vessels in retinal 

photographs. This method uses an ensemble system of bagged 

and boosted decision trees and utilizes a feature vector based 
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on the orientation analysis of gradient vector field, 

morphological transformation, line strength measures, and 

Gabor filter responses. 

 

Fig. 1 Flow diagram of proposed system. 

The feature vector encodes information to handle the healthy 

as well as the pathological retinal image. The method is 

evaluated on the publicly available DRIVE and STARE 

databases, frequently used for this purpose and also on a new 

public retinal vessel reference dataset CHASE_DB1 which is 

a subset of retinal images of multiethnic children from the 

Child Heart and Health Study in England (CHASE) dataset. 

The performance of the ensemble system is evaluated in detail 

and the incurred accuracy, speed, robustness, and simplicity 

make the algorithm a suitable tool for automated retinal image 

analysis. This paper presents a new supervised method for 

segmentation of blood vessels by using an ensemble classifier 

of boosted and bagged decision trees. The feature vector is 

based on gradient orientation analysis (GOA), morphological 

transformation with linear structuring element; line strength 

measures and the Gabor filter response which encodes 

information to success-fully handle both normal and 

pathological retinas with bright and dark lesions 

simultaneously. The classifier based on the boot strapped and 

boosted decision trees is a classic ensemble classifier which 

has been widely used in many application areas of image 

analysis, but has not been applied within the frame-work of 

retinal vessel segmentation for automated retinal image 

analysis. The obtained performance metrics illustrate that this 

method outperforms most of the state-of-the-art 

methodologies of retinal vessel segmentation. The method is 

training set robust as it offers a better performance even when 

it is trained on the DRIVE database and tested on the STARE 

database, thus making it suitable for images taken under 

different conditions without retraining.  

 

III.STAGES OF SYSTEM 

A. Input Image 

The first stage of any vision system is the image acquisition 

stage.  Image acquisition is the digitization and storage of an 

image. After the image has been obtained, various methods of 

processing can be applied to the image to perform the many 

different vision tasks required today.  

B. Preprocessing  

1. Image Filtering: 

 The input images were pre-processing we are 

applying Gaussian filtering to our input image.  

 Gaussian filtering is often used to remove the noise 

from the image. 

2. Channel Separation: 

 A channel in this context is the grayscale image of 

the same size as a color image, made of just one of 

these primary colors.  

 For instance, an image from a standard digital 

camera will have a red, green and blue channel. A 

grayscale image has just one channel. 

C. Segmentation 

1. OD Segmentation: 

We present a technique to segment the optic disc (OD) 

boundary from a color retinal fundus image. The technique 

used involves the extraction and removal of blood vessels 

using a top hat transform and an inpainting process. Then, a 

circular Hough transform is applied to the detected edges to 

obtain a coarse boundary of the OD and following which 

probable points of the optic disc are fed to a curve fitting 

algorithm which uses a higher order polynomial to draw the 

final boundary of the optic disc. 

2. Vessel Segmentation: 

Blood vessel segmentation of retinal images plays an 

important role in the diagnosis of eye diseases. In this paper, 

we propose an automatic unsupervised blood vessel 

segmentation method for retinal images. Firstly, a 

multidimensional feature vector is constructed with the green 

channel intensity and the vessel enhanced intensity feature by 

the morphological operation. We propose a region growing 

vessel segmentation algorithm based on boundary information 

of the image.  First, the algorithm does Fourier transform on 

the region of interest containing vessel and affected structures 

to obtain its boundary information, according to which its 

primary feature direction will be extracted. Then combined 

edge information with primary feature direction computes the 

vascular structure’s center points as the seed points of region 

growing segmentation. At last, the improved region growing 

method with branch-based growth strategy is used to segment 

the vessels.  

 



International Journal of Research and Scientific Innovation (IJRSI) | Volume V, Issue III, March 2018 | ISSN 2321–2705 

www.rsisinternational.org Page 122 
 

D. Estimations 

The AVR ratio is estimated in stage.The evaluation of the 

system on images of a new dataset from a local hospital 

shows a low failure rate and a significant correlation between 

the AVR calculated for distinct images of both eyes of the 

same patient. 

IV. SIMULATION AND RESULT 

 

The lower and upper limits of 95% CI of AVR values for each 

category are calculated using equations. 

 

Fig. 2. AVR Estimation 

 

where x is the mean AVR value, s represents the standard 

deviation and n is the number of subjects in each category. 

The AVR values for the categories of subjects with diabetes, 

diabetic retinopathy, hypertensiveretinopathy and vascular 

retinopathy are compared in this table.  

As can be observed in this table, the mean AVR value of 0.66 

(95% CI: 0.64 - 0.68) in the nonpathological subjects with 

normal BP is higher than other group with pathological and/or 

high BP with mean AVR value of 0.62 (95% CI: 0.61 - 0.63), 

which shows evidence that the measurements obtained for 

AVR are consistent with the expected association of the AVR 

value with the risk of systemic diseases and hypertension. 

Table 1shows the mean of AVR values and 95% confidence 

interval for each category ofsubjects. 

Table.I 

AVR FOR DIFFERENT PATHOLOGICAL CONDITIONS 

 

 

 

V. CONCLUSION 

As we concluded, this process is deals with the development 

of automated retinal image analysis methods for the 

assessment of signs related with the changes in vessels 

calibers caused by several pathologies such as diabetes, 

hypertension, cerebo-vascular and cardiovascular diseases. 

Among several retinal vascular signs, Diabetic is a well-

known health biomarker and there is a strong need to develop 

an automated system for an accurate and reproducible 

estimation of retinal blood vessel segmentation and 

classification, which requires different image analysis steps, 

namely vessel segmentation, Feature Extraction, and 

classification. Finally, our method was shown to better handle 

the challenges in retinal vessel segmentation. This is because 

it is able to extract scale and rotational invariant features and 

RF is well-known for strong generalization capability. 
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