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Abstract— The classification of retinal image vessels into 

artery/vein is an most important phase for automating the 

detection of vascular changes of retinal, and for the 

calculation of characteristic allotted with many systemic 

diseases such as diabetes, hypertension. An automatic 

approach for A/V classification based on the analysis of a 

graph extracted from the retinal vasculature images. The 

system classifies the entire vascular tree image deciding on 

the type of each intersection point and allotted one of two 

labels to each vessel segment. Last classification of a vessel 

segment as A/V is performed through the combination of the 

graph-based labeling segment results with a set of intensity 

features. 
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I. INTRODUCTION 

 
Fig. 1: Functional Block Diagram of Proposed System 

Automated detection of retinopathy in eye fundus images 

using digital image analysis technique has huge potential 

benefits, allowing checking of a large number of digital 

images in less time, with lower price and reduced 

subjectivity than current observer-based techniques. Another 

advantage is the possibility to perform automated screening 

for pathological term, such as diabetic retinopathy, in order 

to reduce the workload required of trained graders. Retinal 

vessels are affected by various diseases, namely diabetes, 

hypertension, and vascular disorders. In diabetic 

retinopathy, the blood vessels often show abnormalities at 

early step, as well as vessel diameter alterations. Changes in 

retinal blood vessels image, such as significant dilatation 

and elongation of main A/V, and their branches, are also 

frequently allotted with hypertension and other 

cardiovascular pathologies. 

II. LITERATURE SURVEY 

In this review, the outline of the principles upon which 

retinal digital image analysis is base and current techniques 

is used for automatically detect landmark features of the 

fundus, such as the optic disc, fovea and blood vessel and 

the author are use of image for analysis the automated 

diagnosis of pathology also they review its role in the  

defining & also  performing the quantitative measurements 

of vascular topography, how these entities are based on 

‘optimization’ principles and how they have helped to 

describe the relationship between systemic cardiovascular 

disease and retinal vascular changes. We also review the 

potential future use of fundal image analysis in 

telemedicine. [1] 

The author are developed algorithm having for 

classifying the vessels so by applying y divide impera 

approach the  partitioned of a  concentric zone around the 

OD I.e. optic disc into quadrants. The results find  by the 

advance technique were compared with those provided by a 

classification on a validation set of 443 vessels and reached 

an overall classification error of 12 % and  which minimizes 

to 7 % if only the diagnostically important is consider.[9] 

Diabetic Retinopathy, is a micro vascular often seen in 

diabetes oriented patients so it is the most common kind 

cause of visual related loss in working age related 

population group of produced countries. As our knowledge 

despite the importance there have only been two approaches 

to vessel classification yet. Therefore author is advance an 

improved technique and algorithm compare to feature 

demodulation technique and two classification technique 

based on support vector machines & neural networks. Given 

a hand-segmentation of vessels our approach achieves 

95.32% correctly classified vessel pixels. This term 

minimizes by 10% on average, if the result of a 

segmentation algorithm is used as basis for the 

classification. [12] 

III. PROPOSED SYSTEM 

A. Advance Concept 

We concentrate on a characteristic of the retinal vessel tree 

image that, at least in the region near the optic disc, veins 

rarely cross veins image and arteries rarely cross arteries 

image. 
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We define various types of intersection points: 

bifurcation, traverse, council, and connecting points. 

B. Advance Algorithm 

Auto loading Graph Generation Algorithm. 

C. Advance Definition 

The graph demodulated from the segmented retinal 

Vasculature is examined to select on the type of intersection 

graph nodes image, and afterwards one of two labels is 

allotted to each vessel graph links image. 

D. Technique for A/V Classification 

There are visual and geometrical property that enable 

favoritism between A/V; various technique have explored 

these features for A/V categorization. Arteries are bright red 

image while veins are darker image, and artery calibers are 

smaller than vein calibers in all images. 

E. Graph-Based A/V Classification Technique 

The technique advance in this paper follows a graph-based 

approach, where we concentrate on a property of the retinal 

vessel tree image that, at least in the area near the optic disc, 

veins rarely cross veins image and arteries rarely cross 

arteries image. Due to this assumption we define various 

types of point’s intersection: bifurcation, traverse, council, 

and connecting points. A bifurcation point is a point of 

intersection where a vessel bifurcates to narrower parts of 

image. In a traverse point a A/V cross each other. In a 

council point the two types of vessels meet each other 

without crossing point, while a connecting point connects 

various parts of the same vessel of image. Fig. 1 depicts the 

block diagram of the advance technique for A/V 

classification. The main phases are: 1) graph generation; 2) 

graph analysis; and 3) vessel classification. The technique 

first demodulate a graph from the vascular tree of image, 

and after makes a decision on the type of each graph node. 

All vessel graph links that belong to a particular vessel 

image are find and then labeled use two different labels. 

Finally, the A/V classes are allotted to the subgraph labels 

by demodulating a set of property. In the following we detail 

each phase of the advance technique. 

 
Fig 2: Graph Generation. (A) Original Image; (B) Vessel 

Segmentation Image; (C) Centerline Image; (D) Adavance 

Graph 

F. Graph Generation 

A graph is a example of the vascular network, where each 

node represent an point of intersection in the vascular tree 

image, and each link corresponds to a vessel segment image 

between two points of intersection. For making a graph, we 

have used three-step algorithm of image. First we use the 

segmented image to find the vessel centerlines, then the 

graph is find from the centerline image, and finally some 

additional adjustment are given to the graph 

1) Vessel Segmentation 

2) Vessel Centerline Demodulation 

3) Graph Demodulation 

4) Graph Adjustment 

 Node splitting. 

 Missing link. 

 False link 

 
Fig 3: Graph Modifications: (A), (D), (G) Typical Errors; 

(B), (E), (H) Graph Representation Of The Worst-Case 

Scenarios; (C), (F), (I) Final Graph Aftermodification. 

G. Graph Analysis 

The output of graph examine phase is a decision on the type 

of the nodes. In this phase we are not yet able to find 

whether each label represent to an artery class or to a vein 

class of image. The A/V classes will be allotted to these sub 

graphs only in the last classification phase. We have 

considered four various types of nodes: 

1) Connecting point: most of the nodes with two links of 

an image belong to this type; these nodes, where vessels 

never cross are repeating nodes connecting various 

segments of the same vessel of image. 

2) Crossing point: two various kind of vessels cross each 

other. 

3) Bifurcation point: a vessel bifurcates the image into 

narrower vessels image. 

4) Meeting point: two various kind of vessels meet each 

other without crossing; the two vessels are one vessel 

ends exactly on the other vessel of image. The node 

classification algorithm starts by demodulating the 

following node detail: the number of links of image 

connected to each node degree, the course of each link 

and the degree of nodes which is adjacent. Node 

analysis is classify into four various cases depending on 

the node degree.  
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5) Which are denoted as white dots. Solid lines show the 

links for one label and the dashed lines denoted the 

other label. 

 Nodes of Degree 2 

 Nodes of Degree 3 

 Nodes of Degree 4 

 Nodes of Degree 5 

IV. CONCLUSION AND FUTURE PROSPECTS  

The results of advance A/V family based technique on the 

images of three various data-bases authenticate that the 

independence of this technique in A/V of retinal images 

with various features, such as differences in size & quality 

of image and also the camera angle. On the other hand, the 

high accuracy of image achieved by our technique, 

especially for the largest A/V and confirm that this A/V 

technique is much reliable for the calculation of various 

characteristic signs interrelate with vascular alterations. 

Further research is planned using the graph that denote the 

vessel tree image and the A/V technique for AVR 

calculation and also for finding other vascular signs, such as 

vascular bifurcation angles, image branching patterns, and 

fractal-based features of image, which are  have a  

significant effect on the early detection and follow up of 

some other diseases such as diabetes, hypertension, and 

cardiovascular diseases. 
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