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Abstract- The first and fundamental step is the automatic classification method, which is still a complex problem. There are several
reasons make the accurate classification in retinal image difficult. Firstly, the image is always very noisy and the partial volume effect
causes the retinal boundary ambiguous. Secondly, the overlaps result in gaps and cavities. Thirdly, there are large variations in retinal
geometric properties like retinal size and shape between patients, this can be worse if the patient retinal operations, The graph based
method is a well known algorithm that has been successfully applied to a wide variety of problems. However, its application has
usually been restricted to small datasets. The graph extracted from the segmented retinal vasculature is analysed to decide on the type
of intersection points and later one of the two labels are assigned to each vessel segment.This paper presents some results of on going
research.
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INTRODUCTION

The various Process Implementation Systems play important role for obtaining the accuracy in the performance and time-
complexity based processes. Various Technical Systemic processes, approaches, methodologies, techniques are used in various related
to retinal images published recently. The Mathematical Morphology technique based processes used in the construction of a synthetic
adaptive contrast function from regional maxima and minima and by considering the connected components of the set and the semi-
automatic method to measure and quantify the geometrical and topological properties of retinal blood vessels. It enables fast tracking

of retinal structures and ensures proper administration of the treatment in case of eye movement.

The initial step of vessel centerline detection combines local information, used for early pixel selection, with structural
features, as the vessel length. An effective retinal vessel segmentation technique based on supervised classification using an ensemble
classifier of boosted and bagged decision trees with 9-D feature vector which consists of the vessel map obtained from the orientation
analysis of the gradient vector field, Morphological transformation; line strength measures and the Gabor filter response which

encodes information to successfully handle both normal and pathological retinas.

The overview of this project deals with the classification of retinal vessels into artery/vein (A/V) is an important phase for
automating the detection of vascular changes, and for the calculation of characteristic signs associated with several systemic diseases
such as diabetes, hypertension, and other cardiovascular conditions.An automatic approach for A/V classification based on the
analysis of a graph extracted from the retinal vasculature. The proposed method classifies the entire vascular tree deciding on the type
of each intersection point (graph nodes) and assigning one of two labels to each vessel segment (graph links). Final classification of a

vessel segment as A/V is performed through the combination of the graph-based labeling results with a set of intensity features.
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A/V CLASSIFICATION

There are certain features that enable the differentiation between arteries and veins.where the arteries are bright red in color while the
veins are darker.Mostly artery calibers are smaller than vein calibers.mostly vessel calibers can be easily affected by certain diseases

such as diabetes,hypertension and several cardio pathological disorders.

Mostly the Arteries are having the thicker walls,Which it reflects the light as a shiny central reflex strip [1].The main
characteristic of the retinal vessel tree is that in the region near the optic disc (OD), veins not oftenly cross veins and arteries not
oftenly cross arteries, but both types can bifurcate to narrower vessels, and veins and arteries can cross each other. For this particular
reason, tracking of arteries and veins in the vascular tree is easily possible, and has been used in some methods to analyze the vessel
tree and classify the vessels as arteries and veins

Tracking A/V classification technique that classifies the vessels only in a defined concentric zone that is the region around
the optic disc. vessel structure gets reconstructed by tracking, later the classification is propagated outside this zone, where there s no
data to differentiate arteries from veins.This type of algorithm is not designed to consider the all vessels in the zone together,it
partitions the one zone into four quadrants, and works separately.

An automatic method used for classifying retinal vessels into arteries and veins .A set of centerline features gets extracted
and a soft label is assigned to each centerline, indicating the vein pixel. Then the average of the soft labels of connected centerline
pixels is assigned to each centerline pixel method was enhanced as a step in calculating the AVR value.

GRAPH-BASED A/V CLASSIFICATION
In the region near the optic disc, veins rarely cross veins and arteries rarely cross arteries.Different types of intersection points:
bifurcation, crossing, meeting, and connecting points. A bifurcation point is an intersection point where a vessel bifurcates to narrower
parts. In a crossing  point a vein and an artery cross each other. In a meeting point the two types of vessels meet each other without
crossing, while a connecting point connects different parts of the same vessel. Fig. 1 depicts the block diagram of the extraction and

classification from retinal fundus images The important phases are: 1) graph generation; 2) graph analysis; and 3) vessel classification

Graph generation a)Original image  b)vessel segmentation
Graph Generation
A graph is a representation of the vascular network, where each node denotes an intersection point in the vascular tree,and each link
corresponds to a vessel segment between two intersection points
1) Vessel Segmentation: The vessel segmentation is used for extracting the graph and also for estimating vessel
calibers. This method follows a pixel processing-based approach with three phases. The first one is the pre-processing phase, where
the intensity is normalized by subtracting an estimation of the image background, obtained by filtering with a large arithmetic mean
kernel. In the next phase, centerline candidates are detected using information provided from a set of four directional Difference of
Offset Gaussian filters, then connected into segments by a region growing process, and finally these segments are validated based on
their intensity and length characteristics.The third phase is vessel segmentation, where multiscale morphological vessel enhancement

and reconstruction approaches are followed to generate binary maps of the vessels
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at four scales. The final image with the segmented vessels is obtained by iteratively combining the centerline image with the set of
images that resulted from the vessel reconstruction.

2) Vessel Centerline Extraction: The centerline image is obtained by applying an iterative thinning algorithm described in [7] to the
vessel segmentation result. This algorithm removes border pixels 3) Graph Extraction: The graph nodes are

extracted from the centerline image by finding the intersection points (pixels with more than two neighbors) and the endpoints or
terminal points (pixels with just one neighbor). In order to find the links between nodes (vessel segments), all the intersection points
and their neighbors are removed from the centerline image and as result we get an image with separate components which are the
vessel segments.

4) Graph Modification: The extracted graph may include some misrepresentation of the vascular structure as a result of the
segmentation and centerline extraction processes. As a result [3], the typical errors are (1) the splitting of one

node into two nodes; (2) missing a link on one side of a node;(3) false link. The extracted graph should be modified when one of these
errors is identified

Fig 1.Block diagram for Extraction and classification from retinal fundus images
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A/V CLASSIFICATION

CONCLUSION

The classification of arteries and veins in retinal images is important for the automated assessment of vascular changes.It is
the fact that our method is able to classify the whole vascular tree and does not restrict the classification to particular regions of
interest, normally around the optic disc.The graph-based method with LDA outperforms the accuracy of the LDA classifier using
intensity features,by which it shows the relevance of using structural information for A/V classification. Further research is planned
using the graph that represents the vessel tree and the A/V classification method for AVR calculation, as well as identifying other
vascular signs, such as vascular bifurcation angles, branching patterns, and fractal-based features, which can have significant impact

on the early detection and followup of diseases, namely diabetes, hypertension, and cardiovascular diseases.

REFERENCES:

[1]R. S. Snell and M. A. Lemp, Clinical Anatomy of the Eye. New York, NY, USA: Wiley,1998.

[2]M. E. Martinez-Perez, A. D. Hughes, A. V. Stanton, S. A. Thom,N. Chapman, A. A.Bharath, and K.H.Parker, ‘Retinal vascular tree
morphology: A semi automatic quantification,” IEEE Trans. Biomed.Eng., vol. 49, no. 8, pp. 912-917, Aug. 2002.

[3] K. Rothaus, X. Jiang, and P. Rhiem, “Separation of the retinal vascular graph in arteries and veins based upon structural
knowledge,” Image Vis.Comput., vol. 27, pp. 864-875, Jun. 20009.

[4]E. Grisan and A. Ruggeri, “A divide et impera strategy for automatic classification of retinal vessels into arteries and veins,” in
Proc. 25" Annu. Int. Conf. IEEE Eng. Med. Biol. Soc., Sep. 2003, pp. 890-893.

[5].S. Vazquez, B. Cancela, N. Barreira, M. Penedo, and M. Saez, “On the automatic computation of the arterio-venous ratio in retinal
images: Using minimal paths for the artery/vein classification,” in Proc. Int. Conf. Digital Image Comput., Tech. Appl., 2010, pp. 599-
604.

[6]M. Niemeijer, X. Xu, A. Dumitrescu, P. Gupta, M. A. B. van Ginneken, and J. Folk, “Automated measurement of the arteriolar-to-
venular width ratio in digital color fundus photographs,” IEEE Trans. Med. Imag., vol. 30, no. 1, pp. 1941-1950, Nov. 2011.

159 www.ijergs.org



http://www.ijergs.org/

International Journal of Engineering Research and General Science Volume 3, Issue 2, Part 2, March-April, 2015
ISSN 2091-2730

[7] Ana Maria Mendonga, Senior Member, IEEE, and Aurélio Campilho, Member, IEEE

“Segmentation of Retinal Blood Vessels by Combining the Detection of Centerlines and Morphological Reconstruction”.

[8] D. E. Becker, A. Can, J. N. Turner, H. L. Tanenbaum, and B. Roysam, “Image processing algorithms for retinal montage,
synthesis, mapping and real-time location determination,” IEEE Trans. Biomed. Eng., vol.45, no. 1, pp. 115-118, Jan. 1998.

[9] L. Zhou, M. S. Rzeszotarski, L. J. Singerman, and J. M. Chokreff, “The detection and quantification of retinopathy using digital
angiograms,” IEEE Trans. Med. Imag., vol. 13, no. 4, pp. 619-626, Dec. 1994.

[10] T. Teng, M. Lefley, and D. Claremont, “Progress towards automated diabetic ocular screening: A review of image analysis and
intelligent systems for diabetic retinopathy,” Med. Biol. Eng. Comput., vol. 40,pp. 2-13, 2002.

[11] R. M. Cesar, Jr and H. F. Jelinek, “Segmentation of retinal fundus vasculature in nonmydriatic camera images using wavelets,” in
Angiography and Plaque Imaging. Advanced Segmentation Techniques, J. S. Suri and S. Laxminarayan, Eds. Boca Raton, FL: CRC,
2003, pp.193-224.

[12] J. Staal, M. D. Abramoff, M. Niemeijer, M. A. Viergever, and B. van

“Ridge-based vessel segmentation in color images of the retina,” IEEE Trans. Med. Imag., vol. 23, no. 4, pp. 501-509, Apr. 200

160 www.ijergs.org



http://www.ijergs.org/

