
EasyChair Preprint
№ 2933

Multiscale Vessel Extraction in Retinal Images
Using Machine Learning Techniques

Ravi Abarna and Anitha Gnanaselvi

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

March 11, 2020



 MULTISCALE  VESSEL 

EXTRACTION  IN RETINAL 

IMAGES USING MACHINE 

LEANING TECHNIUES 

 

ABSTRACT 

 In this work we propose a technique for 

automatic analysis of fundus retinal .The retinal 

image diagnosis is an important methodology 

for diabetic retinopathy detection and analysis. 

And it is used to detect the diabetic in early 

stages by evaluating all the retinal blood vessels 

together.This approach uses intensity 

information and local phase based enhancement 

filter technique and Cauchy based matched filter 

to provide better accuracy. The performance 

evolution is carried on DRIVE data set and on 

real images too.   

KEYWORDS: Retinal image,vessel 

extraction, cardio vascular disease. 

 

INTRODUCTION 

Automated vessel extraction using segmentation 

techniques helps to proper diagnosis and early 

detection of diseases. Recently, rapid 

development has been observed for vessel 

segmentation, still it’s a challenging problem 

due to poor image quality. Many researchers 

provided the supervised and unsupervised 

methods for vessel segmentation using filter 

based methods with good performance. 

Improved image processing modalities may 

provide proper diagrammatic whole; through the 

image taken by fundus cameras have poor 

contrast towards background retina. The 

approaches available for blood vessel 

segmentation can be classified based on edges, 

morphology methods and filter techniques. As 

the vessel length is very small in retinal images, 

so the edge based techniques does not provide 

accurate blood vessels in retinal diseases. 

Mathematical morphology methods need prior 

knowledge on shape feature and then they are 

filtered from the back ground for segmentation. 

Cross curvature evolution needs to separate the 

vessel from retinal image with combined 

morphological filters. They use path opening 

with multi scale Gaussian filters for good result. 

But these filters do not concentrate on shape 

information and cross sectional area of known 

vessels. Based on the training data for 

classification segmentation techniques are 

divided into supervised segmentation or 

unsupervised segmentation. Training data is 

needed to train a classifier in supervised 

segmentation methods. Unsupervised 

segmentation methods achieve segmentation of 

the blood vessel using threshold values.  Though 
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many unsupervised segmentation methods are 

available in literature, there is a difficulty in 

calculating optimum threshold value and also 

complexity in obtaining geometrical information 

of the region of interest to be segmented.  

 

LITERATURE SURVEY 

In this paper [1]presented an effective method 

for extracting the blood vessels from the color 

images of retinal.It is based on non-subsampled 

contourlet transform and line detectors.The line 

detector is used to extract the proper features of 

vessel center line  

       .Finally vessel width is measured at each  

pixel on a vessel center line. 

In  paper[2]proposed a method to extract the 

blood vessels in retinal images.Here used the 

muti scale hessian-based filter to detect 

maximum response of vessel likeness function 

and it is used to enhance the blood vessels of 

retinal image.Finally center lines of the detected 

vessels are extracted to give a  result with 

manually segmented vessels. 

In this paper[3]proposed a method for 

automatically detecting the disease of diabetic 

patient with the help of digital image processing. 

       This method can be used against the manual 

method of observing several  retinal fundus 

images to save time. 

     Here using the morphological image 

processing .The image preprocessing includes 

image resizing,gray and green channel 

extraction from the fundus retinal image . 

 

In this paper[4]developed an automated 

diagnosis system to recognize retinal blood 

vessels such as exudates and microaneurysms 

together with certain texture properties using 

image processing techniques.The identified 

texture features are fed into support vector 

machine for classify the stage of the disease.And 

it increase the efficiency for ophthamologists. 

 

In this paper[5]explore image recognization for 

the screening of diabetic retinotherapy,a 

complication of diabetics that can lead to 

blindness.so prevent it in the initial 

stage.Theprevious methods are focused on 

segmentation on retinal image.In this algorithm 

to make decision based on fusion of results by 

meta-classification.The input of meta classifier 

is the output of several lesion detectors,creating 

a powerful highLevel feature representation for 

the retinal images. 

METHODOLOGIES 

I. Image Denoising – 2D Anisotropic 

Diffusion Filter 

II. Image Enhancement – Adaptive Mean 

Adjustment algorithm  

III. Image Segmentation – Normalized 

Graph Cut Technique (Blood Vessel) 

with Curvelet Transform  

IV. Image Feature Extraction – Gray Level 

Co-Occurrence Matrix (GLCM) 

V. Classification – Convolutional Neural 

Network (CNN) to detect different 

stages of cordial vascular disease  

VI. Accuracy Testing – Confusion Matrix 



PROBLEM STATEMENT 

Diabetic retinopathy is a medical 

condition due to diabetes mellitus that 

can damage the patient retina and cause 

blood leaks.  

     This condition can cause different 

symptoms from mild vision problems to 

complete blindness if it is not timely 

treated. Cardial vascular disease appears 

in the retina is the early signs of 

diabetic.  

       Early diagnosis of disease is crucial 

to prevent heart attack. Textures features 

such as LBP have been widely used in 

the past as a technique for diabetic 

detection.  

    Here introduce the use of different 

texture features for diabetic, mainly 

GLCM. show that they outperform LBP 

extracted features. 

     Convolutional neural network is used 

for the classification of the extracted 

Region of Interest (ROI).  
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In the first stage we have to resize the original 

image then using green band extraction for 

image desoising.Image enhancement using 

adaptive mean adjustment algorithm and 2D 

curvelet transform is used for blood vessel 

segmentation for finding the cardial disease . 

conclusion 

Thus by using this system easily find out the 

cardio vascular disease especially for diabetic 



patient using the 2D curvelet transform.And this 

is done by blood vessel segmentation. 
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