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Abstract—Retinal vessel segmentation is an essential step for 
the diagnoses of various eye diseases. An automated tool for 
blood vessel segmentation is useful to eye specialists for 
purpose of patient screening and clinical study. Vascular 
pattern is normally not visible in retinal images. In this paper, 
we present a method for enhancing, locating and segmenting 
blood vessels in images of retina. We present a method that 
uses 2-D Gabor wavelet and sharpening filter to enhance and 
sharpen the vascular pattern respectively. This technique 
locates and segments the blood vessels using edge detection 
algorithm and morphological operations. This technique is 
tested on publicly available STARE database of manually 
labeled images which has been established to facilitate 
comparative studies on segmentation of blood vessels in retinal 
images. The validation of our retinal image vessel segmentation 
technique is supported by experimental results. 
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I. INTRODUCTION  
Retinal image processing is greatly required in diagnosing 
and treatment of many diseases affecting the retina and the 
choroid behind it [1]. Diabetic retinopathy is one of the 
complications of diabetes mellitus affecting the retina and 
the choroid. In this condition, a network of small blood 
vessels, called choroidal neovascularization (CNV), arises 
in the choroid and taking a portion of the blood supplying 
the retina. As the amount of blood supplying the retina is 
decreased, the sight may be degraded and in the severe 
cases, blindness may occur . The eye is a window to the 
retinal vascular system which is uniquely accessible for the 
study of a continuous vascular bed in humans [1]. 

The detection and measurement of blood vessels can be 
used to quantify the severity of disease, as part of the 
process of automated diagnosis of disease or in the 
assessment of the progression of therapy [2]. Retinal blood 
vessels have been shown to have measurable changes in 
diameter, branching angles, length , as a result of a disease. 

 
Figure 1. (a) Original Retinal Image     (b) Enhanced Vascular Pattern 
 
Thus a reliable method of vessel segmentation would be 
valuable for the early detection and characterization of 
changes due to such diseases [2]. Retinal vascular pattern 
facilitates the physicians for the purposes of diagnosing eye 
diseases, patient screening, and clinical study [3]. Inspection 
of blood vessels provides the information regarding 
pathological changes caused by ocular diseases including 
diabetes, hypertension, stroke and arteriosclerosis [4]. The 
hand mapping of retinal vasculature is a time consuming 
process that entails training and skill. Automated 
segmentation provides consistency and reduces the time 
required by a physician or a skilled technician for manual 
labeling [5]. 

Retinal vessel segmentation may be used for automatic 
generation of retinal maps for the treatment of age-related 
macular degeneration [6], extraction of characteristic points 
of the retinal vasculature for temporal or multimodal image 
registration [7], retinal image mosaic synthesis, 
identification of the optic disc position [8], and localization 
of the fovea [9]. The challenges faced in automated vessel 
detection include wide range of vessel widths, low contrast 
with respect with background and appearance of variety of 
structures in the image including the optic disc, the retinal 
boundary and other pathologies [10]. Fig. 1 shows the 
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