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Abstract:—The main cause of eye diseases in the working human is Diabetic retinopathy. Eye disease can 

be prevented if detects early. The extraction of blood vessels from retinal images is an essential and challenging 

task in medical diagnosis and analysis. This paper describes the effective and efficient extraction of blood 

vessels from retinal image by using Kirsch’s templates. The Kirsch’s edge operators detect the edges using eight 
filters, generated by the compass rotation mechanism. The method is used to automatic detection of landmark 

features of the fundus, such as the optic disc, fovea and blood vessels.  
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I. Introduction 
The extraction of Retinal blood vessel is an essential step for the diagnosis of various eye diseases. 

Retinal images of humans play a crucial role in the detection and diagnosis of several eye diseases for the 

oculists [1-2]. Color retinal images are used in mass screen systemic diseases such as Diabetic Retinopathy 

(DR). The risk of the Diabetic Retinopa-thy increases with age and small eye blood vessels damaged the due to 
this disease. The information about blood vessels, such as length, width, diameter and branching pattern, can 

help to diagnose the symptom of diseases [3-4]. The oculists may examine retinal images and give the 

diagnostic results by searching the possible anomalies like diabetic retinopathy, glaucoma and retinal artery 

occlusion. With the help of computer aided diagnosis (CAD), the success rate of the treatment of these diseases 

may increase significantly. If the retinopathy detects in early stage [5-6], the probability of visual loss resulting 

from diabetic retinopathy can be prevented. The filtering based method which is used for the effective extraction 

the blood vessels of retinal images are described in [7-8]. 

In the past various techniques are used to extract the blood vessels from retinal images. One technique 

not only finds the blood vessels that originate from a set of primary starting point but also finds all branches off 

of the primary vessels. The second method use Matched Filter (MF) for the extraction of blood vessels. This 

method will respond not only to vessels but also to non-vessel edges [9]. The third method is the novel hybrid 

automatic approach for the extraction of retinal image vessels which reduce the weak edges and noise, and 
finally results the blood vessels extraction. In this paper a method is proposed which uses the Kirsch’s templates 

for the extraction of the  blood vessels from retinal images. 

The rest of paper is organized into 5 Sections. The Kirsch’s edge operators are described in Section 2. 

Section 3 explains proposed method for the extraction of blood vessels from retinal images. Section 4 shows the 

results and discussion and finally, the conclusion is given in Section 5. 

 

II. Kirsch’s  Template 
Kirsch templates of size 3x3 are used for the extraction of blood vessels from retinal image Edge 

detection is a process of identifying the pixel values in order to get frequently and abrupt changes. The generally 

output of edge detection through Kirsch template is to produce an image containing grey level pixels of value 0 

or 255.The value 0 of pixel grey indicates a black pixel and the value 255 indicates a white pixel. Edge 

information of a particular and target pixel is checked by determining the brightness level of the neighbouring 

pixels. If there is no major difference in the brightness levels then there is no possibility of edge in the image. 

The described procedure is most common and fundamental approach among all the available edge detection 

algorithms such as, Prewitt, Sobel etc. In this paper Kirsch template technique is used for the extraction blood 
vessels from retinal images. The Kirsch edge detection algorithm uses a single mask of size 3x3 and rotates it in 

45 degree increments through all 8 directions as shown below: 
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Fig. 1 Kirsch’s convolution kernels 

  

The edge magnitude of the Kirsch operator is calculated as the maximum magnitude across all 

direction. The matrix contains the information of a pixel and its neighbours.  

The Kirsch algorithm detects direction of the edge as well as an edge. Accordingly, there are eight 

possible directions south, east, north, west, northeast, southeast, southwest and northwest as shown in figure 1. 
Out of the several templates the biggest one is considered for the output value and later the edges are extracted. 

Kirsch template can set and reset the threshold values to obtain most suitable edge of images. Kirsch template 

works well for images having clear distinction between the foreground and background. Since the retinal blood 

vessels can be considered as required foreground information from fundus images, Kirsch algorithm can 

effectively applied.  

 

III. Proposed Method 
Major steps of the method consist of four steps as edge detection, false edge exclusion, vessel junction 

restoration, and vessel labeling. 
(1) Detection: Apply Kirsch template to the input retinal image to establish a rule in which it checks the 

condition for edge detection if it finds positive then it can execute  condition further . 

(2)  False edge removal: If condition is no satisfied, then it cannot go ahead.  

(3)  Vessel junction restoration: Fix broken junctions intro-duced by Kirsch template. At a broken junction, 

track and find the direction of a vessel. Extend the vessel in the opposite direction for a certain length. If another 

vessel is found, bridge the gap and restore the vessel junction.  

(4)  Vessel labeling: A typical vessel is represented by two parallel edges. vessel labeling step fills the interior 

pixels of a vessel. The challenging task is to differentiate the area within a vessel and the area between two 

different vessels that are parallel to each other. Literally it is a comparison method which is used effectively.  

 

IV. Results And Discussion 
A general introduction of the challenges and potential of retinal image analysis was presented. Digital 

retinal imaging playing an increasingly prominent role in the diagnosis and treatment of eye diseases and the 

extraction of clinically useful information has become important task. For example, retinal vasculature help to 

define the characteristics and extent of diseases like diabetic retinopathy and glaucoma, aiding their diagnosis 

and treatment. Therefore, segmentation of these features becomes a key challenge for proper analysis, 

visualization and quantitative comparison. This has been the main focus of this paper i.e., segmentation of blood 

vessels from colour retinal images. In this respect the dataset of 10 retinal images is used to evaluate the method. 

Some of the images were discarded by ophthalmologists prior to the diagnosis. But such images were included 

in the database to check the robustness of the developed method. Images that suffered from non uniform 

illumination and poor contrast were subjected to preprocessing, before subjected to segmentation. Color 
normalization was performed to attenuate color variations in the image by normalizing the colors of the original 

retinal image against a reference image. In order to correct non uniform illumination and to improve contrast of 

an image, contrast-limited adaptive histogram equalization was used. For each image in the database fundus 

mask was detected, that facilitated the detection of vessel pixels within the region of interest. The colored input 

retinal images are shown in fig.1(a) and fig. 2(a) and all retinal images converted into grey scaled images as 

shown in fig1(b), fig2(b) and fig3(b). After that all grey scaled images processed by kirsch’s templates and it 

extracts blood vessels through edge detection technique as shown in fig. 1(c), fig. 2(c) and fig. 3(c) 
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(b)    (c) 

Fig.1 (a) Color retinal image, (b) Gray retinal image, (c) Extracted blood vessels from retinal image. 

 

 

 

 
(a) 

 

 
(b)    (c) 

Fig.2 (a) Color retinal image, (b) Gray retinal image, (c) Extracted blood vessels from retinal image 

 
(a)   (b) 

Fig.2 (a) Gray retinal image, (b) Extracted blood vessels from retinal image 

 

V. Conclusion 
By above method easily extract efficient retinal blood vessel from retinal image. More than 10 images 

have been tested and method can extract vessel image successfully. Future work will include improving the 

presented method and the extraction of other feature such as intensity of image. 
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