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ABSTRACT: 
Retinal images are influenced by all the factors that affect the body vasculature in general. The human eye is a 

unique region of the human body where the vascular condition can be directly observed. In addition to fovea 

and optic disc, the blood vessels contributes one of the main features of a retinal fundus image and several of its 

properties are noticeably affected by worldwide major diseases such as diabetes, hypertension, and 

arteriosclerosis.Blood vessel segmentation of retinal images plays an important role in the diagnosis of eye 

diseases. Automatic and accurate blood vessel segmentation system could provide several useful features for 

diagnosis of various retinal diseases, and reduce the doctors’ workload. However, the retinal images have low 

contrast, and large variability is presented in the image acquisition process, which deteriorates automatic blood 

vessel segmentation results.For improving the segmentation results, we construct a multi-dimensional feature 

vector with the green channel intensity and the enhanced intensity feature by the morphological operation. 

Blood vessel segmentation of retinal images plays an important role in the diagnosis of eye diseases. In this 

project, the system propose an automatic unsupervised blood vessel segmentation method for retinal images. 

Firstly, a multidimensional feature vector is constructed with the green channel intensity and the vessel 

enhanced intensity feature by the morphological operation.However, the retinal images have low contrast, and 

large variability is presented in the image acquisition process, which deteriorates automatic blood 

vesselsegmentation results. 
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I. INTRODUCTION: 

The eye, gives impression of colour intensity, architecture and capacity to acquire images in the form of 

larger number of data, which is an integral channel of information bus to the brain. A perfused retina is blissful 

retina. The retina has multi-blanket layer fashion of neurons, photoreceptors and bedding cells [13]. But when 

abnormalities occur in the fundus of an eye may leads to casualty [4]. Fundus is positioned in the innermost 

facial of an eye, corresponding to the lens which carries retina, optic disk, macula and fovea and posterior pole 

[17]. The bodily structure of macula is the area focused within the temporal arcade computed about 5.5 mm. 

Fovea measure is about 1.5 mm with most sensitive area of retina and high resolution. Retinal blood vessels are 

crystalline and focal retinal artery wassplited into four branches as super temporal, infero 

temporal,superonasal, and infronasal. Retinal capillaries are of endothelial cells with tight retinal barriers. 

Physiologically the optic disk represents the blind spot [22]. The pressure in innermost layer of eye is lower that 

21mm/Hg and if it increases, the optic nerve is battered [17].There are several related diseases of an eye such as 

Glaucoma, Cataract and Diabetic Retinopathy which organizes the damages in the fundus [4]. 

Among this Diabetic Retinopathy is hackneyed (common) factor with diabetes mellitus and its 

popularity is travelling to 4.4% of the earthly population [8,1]. Diabetic Retinopathy is an ocular manifestation 

of diabetes which leads to blindness with no early warning signs. According to World Health Organization 

(WHO) the latest survey around 135 million people carry Diabetic Mellitus and the ratio may increase up to 300 

million by 2025 [9]. Diabetic Retinopathy risk increases by age as middle and older level and it is non-

communicable disease [12,23]. The possibility of grow up of Diabetic Retinopathy elaborate after teenage years 

[13]. The capital reason for alter conviction (changes) of blood vessels in retina by Diabetic Retinopathy [1]. 

The boss remedy to halt Diabetic Retinopathy and progression is with tight glucose control [13]. 

Micro aneurysms are central extension of retinal capillaries and intra retinal lipid exudates created 
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from the crack-up of blood retinal enclosure [12]. Existence of exudates is a chief ratification (hallmark) of 

diabetic [15]. Hemorrhages are classified into flame and dot-blot hemorrhages. Flame hemorrhages crop up at 

nerve fibers and Dot- blot are circle shaped, bitty than micro aneurysms and seen at end of capillaries [12]. 

Development of Diabetic Retinopathy takes place in form of macula edema in after that phase [7]. Diabetic 

Retinopathy is bifurcated into non-proliferative diabetic retinopathy (NPDR) and proliferative diabetic 

retinopathy (PDR). NPDR distinguish three levels mild, moderate and severe. Exudates are the chief gesture of 

Diabetic Retinopathy [10]. The debris (sediment) is make-up of lipid by product and bob up as waxy and 

yellow called hard Exudates. NPDR is auxiliary managed by optimizing the patient generic health [13]. NPDR 

will have 20/20 vision with no symptoms. Retinal ischemia is lack of blood flow in which narrowed or blocked 

vessels can be seen clearly [26]. Whereas PDR is the existence of neovascularization in the retina leads to new 

abnormal vessel growth [12]. PDR Diabetic retinopathy holds the central factor for authorized and operative 

blindness for the persons in their functioning years (ages 25 – 75) worldwide [6]. The fashionable vessels are 

cracked, flimsy and often misdirected. Whenever a lavish (enough) impulse (force) is created, a tractional 

retinal detachment may occur which leads to the acute vision death. First bleeding is not severe in PDR [26]. 

 

II. LITERATURE: 

In 2011 Helena M. Pakter,Sandra C. Fuchs,Marcelo K..Maestri Leila B.Moreira,Luciana M.Dei

 Ricardi,Vítor F.Pamplona,Manuel M.Oliveira,and Fla´ vio D.Fuchs. Computer-Assisted Methods to 

Evaluate Retinal VascularCaliber: What Are They Measuring.Computer-assisted methods to measure retinal 

vessel diameters have been incorporated into research, but it is not clear which component of the vessels they 

are measuring. This study was conducted to compare measurements of retinal vessel diameter by using imaging-

processing software on color fundus photographs (FPs) and fluorescein angiographs (FAs) 

In 2013R. Priya and P.Aruna.DIAGNOSIS OF DIABETIC RETINOPATHY USING MACHINE LEARNING 

TECHNIQUES.In this paper, to diagnose diabetic retinopathy, three models like Probabilistic Neural network 

(PNN), Bayesian Classification and Support vector machine (SVM) are described and their performances are 

compared. 

 

In 2012Muhammad Moazam Fraz Paol Remagnino,Andreas Hoppe, Bunyarit Uyyanonvara, Alicja 

R.Rudnicka,Christopher G. Owen, and Sarah 

A. Barman An Ensemble Classification-Based Approach Applied to Retinal Blood Vessel 

Segmentation.This paper presents a new supervised method for segmentation of blood vessels in retinal 

photographs. This method usesan ensemble system of bagged and boosted decision trees and utilizes a feature 

vector based on the orientation analysis of gradientvector field, morphological transformation, line strength 

measures,and Gabor filter responses. 

In 2012S. Muthu Lakshmi MCA. Supervised Blood Vessel Segmentation in Retinal Images Using 

Feature Based Classification.This paper presents a supervised method for blood vessel detection in digital 

retinal image. The use of digital images for eye disease diagnosis could be used for early detection of Diabetic 

Retinopathy (DR) 

In 2010 P. C. Siddalingaswamy, K. Gopalakrishna Prabhu. Automatic detection of multiple oriented 

blood vessels in retinal images. In this paper, a hybrid method for efficient segmentation of multiple oriented 

blood vessels in colour retinal images is proposed. Initially, the appearance of the blood vessels are enhanced 

and back-ground noise is suppressed with the set of real component of a complex Gabor filters. 

 

III. METHODOLOGY: 

 

 



Automatic Detection of Blood Vessels in Digital Retinal Images using Soft .. 

www.ijres.org                                                                                                                                            216 | Page  

Input Image: 

The first stage of any vision system is the image acquisition stage.Image acquisition is the digitization 

and storage of an image.After the image has been obtained, various methods of processing can be applied to the 

image to perform the many different vision tasks required today.First Capture the Input Image from source file by 

using uigetfile and imread function.However, if the image has not been acquired satisfactorily then the intended 

tasks may not be achievable, even with the aid of some form of image enhancement. 

 

Gray conversion: 

In photography and computing, a grayscale or greyscale digital image is an image in which the value of 

each pixel is a single sample, that is, it carries only intensity information. Images of this sort, also known as 

black-and-white, are composed exclusively of shades of gray, varyingfrom black at the weakest intensity to 

white at the strongest 

 

LAB conversion: 

A Lab color space is a color-opponent space with dimensions L for lightness and a and b for the color-

opponent dimensions, based on nonlinearly compressed (e.g. CIE XYZ) coordinates.The terminology originates 

from the three dimensions of the Hunter 1948 color space, which are L, a, and b. However, nowadays Lab is 

usually an informal abbreviation for the L*a*b* representation of the CIE 1976 color space (or CIELAB, 

described below), where the asterisks/stars are used to distinguish the CIE version from Hunter's original 

version. 

 

Image Resize: 

In computer graphics and digital imaging, scaling refers to the resizing of a digital image. In video 

technology, the magnification of digital material is known as up scaling or resolution enhancement.When 

scaling a vector graphic image, the graphic primitives which make up the image can be scaled using geometric 

transformations, without any loss of image quality. When scaling a raster graphics image, a new image with a 

higher or lower number of pixels must be generated. In the case of decreasing the pixel number (scaling down) 

this usually results in a visible quality loss. From the standpoint of digital signal processing, the scaling of raster 

graphics is a two-dimensional example of sample rate conversion, the conversion of a discrete signal from a 

sampling rate (in this case the local sampling rate) to another. 

 

Vessel Enhancement: 

Image enhancement techniques can be divided into two broad categories:1. Spatial domain methods, 

which operate directly on pixels, and 2. Frequency domain methods, which operate on the Fourier transform of 

an image.Unfortunately, there is no general theory for determining what `good’ image enhancement is when it 

comes to human perception.If it looks good, it is good! However, when image enhancement techniques are used 

as pre-processing tools for other image processing techniques, then quantitative measures can determine which 

techniques are most appropriate. 

 

Segmentation: 

Blood vessel segmentation of retinal images plays an important role in the diagnosis of eye diseases. In 

this paper, we propose an automatic unsupervised blood vessel segmentation method for retinal images. Firstly, 

a multidimensional feature vector is constructed with the green channel intensity and the vessel enhanced 

intensity feature by the morphological operation. 

 

Estimations: 

Sensitivity and specificity are statistical measures of the performance of a binary classification test, 

also known in statistics as classification function:Sensitivity (also called the true positive rate, the recall, or 

probability of detection in some fields) measures the proportion of positives that are correctly identified as such 

(e.g., the percentage of sick people who are correctly identified as having the condition).Specificity (also called 

the true negative rate) measures the proportion of negatives that are correctly identified as such (e.g., the 

percentage of healthy people who are correctly identified as not having the condition). 
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IV. RESULT AND DISCUSSION: 

This is the corresponding output for proposed system shown below (fig 1). 

 

Fig 1 

 
 

V. CONCLUSION: 

In this paper, we proposed a hierarchical retinal blood vesselsegmentation method based on feature and 

ensemble learning. The proposed method has several unique characteristics. First, ourfeatures are extracted 

using not only the last layer output but also the intermediate output therefore contain multiscaleinformation of 

the geometric structure of the retina. Second, weare thefirst to introduce random forest into retinal blood 

vesselsegmentation, and employ winner-takes-all as the classifierensemble method. Third, the whole pipeline of 

the proposedmethod is automatic and trainable, which is accomplished by acombination of feature learning and 

ensemble learning. Fourth,our method was validated using two publically available databasesand shown to 

outperform state-of-the-art. Finally, our method wasshown to better handle the challenges in retinal vessel 

segmentation. This is because it is able to extract scale and rotationalinvariant features and RF is well-known for 

strong generalization capability 
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