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1. INTRODUCTION:  
 Retinal diseases have erupted and are evolving into the humans at a faster pace as the immunity levels decrease 

due to aging, hereditary and many other causes. To identify retinal diseases the structure of the retina need to be 

identified and properly extracted. Retinal blood vessels usually are a hard and found to be twine mesh like form or tree 

like structure [1]. This structural property seems to aid in the detection of various ailments that are having interrelation 

with ocular diseases viz., strokes, occlusions of veins etc[2-4]. Early stage detection of these diseases is possible only 

when the features that are extracted from the retina or eye image are of proper and conducive manner, hence, developing 

a way for the detection or identification of the disease at an early stage. Hence, these morphological features are 

imperative in the detection of the ailment.   

 Diseases such as ocular sicknesses and angiocardiopathy will be having a serious impact, hence, retinal analysis 

and further having the blood vessel analysis will result in having information regarding the ailments which are unknown 

and have not got diagnosed. Blood vessel segmentation has become an important parameter which has become 

imperative in the decision making[5].  The techniques that are existing for such vessel segmentation are of two types 

broadly. Supervised ad unsupervised, wherein the former extracts the vessel information using specific predefined 

functions and later uses unknown. In general, both are heuristic and it is a well known fact that supervised algorithms 

or techniques provide better accuracy when compared to the unsupervised algorithms.  

 Ridge profiles in the retinal images are used to extract features and extracted nearly 27 features which are further 

classified using KNN classifier[6]. Such a combination has resulted in better segmentation. Automatic segmentation of 

vasculature in retinal images  using Bayesian classifier with Gaussian mixtures is carried out[7]. A seven dimensional 

characteristic vector is formed by the use of wavelet transform which uses Gabor as the basis function. Segmenting the 

blood vessels automatically by using AdaBoost in retinal images is done and has achieved better accuracy with forty 

one dimensional feature vector that is used for encoding the information[8]. This is also used for extracting the special 

properties from the image that is classified. Various classifiers exist and Neural network is one among them which is 

used for blood vessel segmentation in retinal images[9]. Pixels are classified using seven dimensional vector which 

consists of variour features viz., gray level and moment invariant features. These features are observed to be having a 

better representation of the image. Sohini Roychowdhury et al.[10] proposed  a method to extract vessels and sub image 

classification using Gaussian Mixture Model (GMM) and proven to have less time complexity and observed to have 

95.3% accuracy. Paweł Liskowski, Krzysztof Krawiec[11] proposed a supervised segmentation technique to segment 

the retinal blood vessels using deep neural networks and achieved an accuracy of upto 97%. Experiments were done to 

improve the performance based on averaging multiple prediction using CNN. This system is observed to outperform the 

existing systems[12]. Information increase is done dependent on the accessible examples utilizing profound systems. 

This kind of engineering catches setting and symmetric way which limits the information[13]. Upgrade of veins is a 
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significant factor for examination of the retinal pictures. The multiscale neighborhood structure is utilized for 

improvement. Such a picture is called Hessian which is tried on 2-D DSA and 3D aortoiliac and cerebral MRA 

information [14]. A.D. Hoover et al.[15] has proposed a computerized technique for finding and outlining veins in the 

pictures from the visual fundus. Nearby and worldwide vessel highlights are utilized combined to portion the vessel 

arrange. An exactness of 90% is accomplished utilizing such a system [15]. 

 This paper is organized as follows: Section II clearly describes the image matting model used in this work. 

Section III describes wavelet based image matting that can effectively extract the veinal structural from the retinal image. 

Section IV provides details on the methodology followed. Section V elaborates the results. Section VI gives the 

conclusions.  

       

2. IMAGE MATTING: 

 For proper segmentation of the image the background and foreground need to be separated accurately. Hence, 

Image Matting is considered for such purpose. Such a matting aims to extract the foreground given a trimap of a picture. 

Concretely, the input image I are often considered as a linear aggregation of a foreground image F and a background 

image B:  

 
 where αz indicates probability of foreground ranging between 0 to 1. Bayesian framework is used to solve 

matting problem. Maximum Likelihood is used for estimating the α value. A closed form solution is proposed which is 

shown to be an effective objective function that is derived from color smooth hypothesis for determining the optimal 

value for α. Local and global methods are analysed for α estimation[18]. A novel method is used to solve the large kernel 

matting[20-27] Laplacian and it will gives faster results[19 ] 

 

3. WAVELET BASED IMAGE MATTING: 

 Wavelets are used for image enhancement before it passes to the proposed model. Image matting based on 

wavelet is novel technique for blood vessels segmentation which helps us to get more improved results under different 

circumstances.  

 
Fig. 1 Basic Wavelet Decomposition for Image Enhancement  

Figure 1 shows that wavelet is used for decomposition and after decomposition is useful for analyzing the data in 

frequency domain and this work is related to frequency domain enhancement. 

 

4. METHODOLOGY:  
 This section details about the process undergone in this proposed scheme. The trimap is generated using the 

matting function by the taking the fundus image as the input.   

 District highlights of veins have been utilized for vein division and performed well on division precision and 

computational effectiveness[28]. In this paper, automatically the trimap is generated for the fundus image based on the 

region features of the blood vessels. There exists various region based features. They are shown in Fig. 2.  

 
Fig. 2.  Convex hull generated based on region features and thresholding[30]. 
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The image for the illustration of convex hull. Trimap creation involves two main steps: 

1) Segmentation and 

2) Extraction of skeleton. 

 

The process of trimap generation is shown in Fig.3.  Foreground is separated using segmentation[29]. 

 
Fig. 3. The process of trimap generation in the proposed technique. 

 

 Right now, obscure pixels are stratified into various progressive systems. For the ith obscure pixel 

in U, its Euclidean separations with all vessel pixels in V are determined first. At that point the nearest separation di is 

picked and doled out to the ith obscure pixel. From that point onward, the obscure pixels are stratified into various 

pecking orders as indicated by the nearest separates. The primary chain of importance has the most minimal estimation 

of the nearest separation while the last order has the most elevated estimation of the nearest separation. The obscure 

pixels that live in low chain of command propose that they are near veins; The obscure pixels remain in high progression 

shows that they are far away from veins. which gives a praiseworthy procedure of stratifying the obscure pixels. Further, 

after post processing, the non vessel regions are removed and only vessel regions remain.  

  

5. RESULTS: 

 This section clearly discusses the results based on the experiments performed on the publicly available datasets 

viz., DRIVE[6], which consists of 40 fundus images. The segmentation algorithms provide the segmented results which 

are further classified and compared with the ground truth images which provide accurate results. Hence, accuracy of the 

proposed technique is computed based on the metrics that are available. Accuracy, Sensitivity and Specificity are the 

three measures which are used for result analysis. Sensitivity is defined as the ratio of true positives to the total of true 

positives and false negatives. In contrast to sensitivity, specificity is the ratio of true negatives to the total of true 

negatives and false positives. Accuracy on the other hand, is defined as the ratio of sum of true positives and true 

negatives to all true values and negatives. Sensitivity (Se) and Specificity (Sp) reflect the algorithm’s ability to detect 

vessel pixels and background pixels. Accuracy (Acc) is a global measure of classification performance combing both 

Se and Sp. The performance of the vessel segmentation method is also measured by the area under a receiver operating 

characteristic (ROC) curve (AUC). Here, the input retinal image is selected from DRIVE database. Because there is 

huge complexity in color image we selected to operate on green plane which is having better contrast than remaining 

two planes. Wavelet is frequency domain analysis and in our project we used it for image enhancement. Wavelet based 

image enhancement improves the quality of an input image to great extent compared to state of art techniques. A 

Hierarchical model is used to differentiate the input image into different three regions as foreground, background and 

unknown region. This is the unknown region obtained after some mdifications such as morphological processing.To 

calculate the neighberhood distance we used distance formula. We added the skeleton and segmented blood vessels to 

get the final results of blood vessel segmentation. These is groundtruth image provided by experts and collected from 

the DRIVE database. 

 

Objective Analysis for given Image 

Acc = 0.9972,       Sp =0.9439,       Se = 0.6882 
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Fig.4 Input Image Fig.5 Green plane selected Fig.6 Wavelet Based Enhancement 

 
 

 

Fig.7 Segmentation results Fig.8 Unknown Region Fig.9 Applying neighberhood 

processing 

 

 

 

Fig.10 Blood vessel segmentation Fig.11 Final Matting results 

provided by experts 

Fig.12 Bar graph for analysis 

of results 

   

6. CONCLUSION:  
 Retinal blood vessels segmentation is crucial in many applications. In this implementation we successfully 

applied hierarchical strategy for segmenting an image into three regions like foreground, background and the final region 

is unknown pixels region. Image matting model further differentiates image into foreground and background region. 

Region features are used for image segmentation and this segmentation method is having very low computational 

complexity there is use of DRIVE database image samples which provides results better than all the state of art 

technique. 
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