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Abstract - The retina is the only part of the human body where the blood circulation can be observed directly. Several systemic 

diseases can affect the retinal blood vessels, which makes the retinal image analysis a potential diagnostic tool, as it allows assessing 

vascular changes in an easy and non-invasive way. Retinal image analysis is one of the active research areas with the goal of 

providing computer-aided methods to help the quantification, measurement and visualization of retinal landmarks and biomarkers. 

In diabetic retinopathy (DR), the blood vessels often show abnormalities at early stages [1], as well as vessel diameter alterations [2]. 

Changes in retinal blood vessels, such as significant dilatation and elongation of main arteries, veins, and their branches [2, 3], are 

also frequently associated with hypertension and other cardiovascular pathologies. 
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I. INTRODUCTION 

 

Diabetes is the chronic state caused by an abnormal 

increase in the glucose level in the blood and which 

causes the damage to the blood vessels. The tiny blood 

vessels that nourish the retina are damaged by the 

increased glucose level. Diabetes is the fifth-deadliest 

disease in the USA, and still there is no cure. The total 

annual economic cost of diabetes in 2002 was estimated 

to be US $132 billion, or one out of every 10 health care 

dollars spent in the USA [1]. 

Diabetic retinopathy (DR) occurs when diabetes damages 

the tiny blood vessels inside the retina, the light-sensitive 

tissue at the back of the eye [2]. This tiny blood vessel 

will leak blood and fluid on the retina, forming features 

such as microaneurysms, haemorrhages, hard exudates, 

  

cotton wool spots, or venous loops [2, 3]. DR can be 

broadly classified as non-proliferative diabetic 

retinopathy (NPDR) and proliferative diabetic retinopathy 

(PDR) [3]. Depending on the presence of features on the 

retina, the stages of DR can be identified [3]. 

DR has four stages [3, 4]. 

 

1.Mild non-proliferative retinopathy. At least one 

microaneurysm with or without the presence of retinal 

haemorrhages, hard exudates, cotton wool spots, or 

venous loops will be present. Approximately 40 per cent 

of people with diabetes has at least mild signs of DR [5]. 

 

2.Moderate non-proliferative retinopathy. Numer-ous 

microaneurysms and retinal haemorrhages will be present. 

Cotton wool spots and a limited amount of venous  

 

 

beading can also be seen. 16 per cent of the patients with 

moderate NPDR will develop PDR within 1 year [6]. 

 

3. Severe non-proliferative retinopathy. This is 

characterized by any one of the following characteristics: 

(a) numerous haemorrhages and microaneur¬ysms 

 in four quadrants of the retina; 

(b) venous beading in two or more quadrants; 

(c) intraretinal microvascular abnormalities in at 

 least one quadrant; 

(d) Severe NPDR carries a 50 per cent chance of 

 progression to PDR in 1 year. Patients with two 

 or more of these features are graded as very 

 severe NPDR [6]. 

 

4.Proliferative retinopathy. This is the advanced the 

signals sent by the retina for nourishment trigger the 

growth of new blood vessels. These new blood vessels are 

abnormal and fragile. 

 

They grow along the retina and along the surface of 

vitreous gel which fills inside the eye. These blood 

vessels do not cause symptoms or vision loss, but their 

walls are thin and fragile. It may result in severe vision 

loss and even blindness, if they leak the blood. About 3 

per cent of people in this condition may suffer severe 

visual loss [5]. 

 

II. LITERATURE SURVEY 

 

There are combined methods from volume visualization 

and data analysis to support better diagnosis and treatment 

of human retinal diseases[1]. Many diseases can be 
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identified by abnormalities in the thickness of various 

retinal layers captured using optical coherence 

tomography. To support vector machine perform semi 

automatic segmentation of retinal layers for subsequent 

analysis including a comparison of layer thicknesses to 

know healthy parameters. To extend and generalized an 

older SVM approach to support better performance in a 

clinical setting through performance enhancements and 

graceful handling of inherent noise in OCT data by 

considering statistical characteristics at multiple levels of 

resolution. The addition of multi resolution hierarchy 

extends the SVM to have ―global awareness‖. A feature, 

such as a retinal layer, can therefore be modeled. The 

algorithm begins with a new vessel enhancement method 

based on a modified corner detector. Subsequently, a 

weighted version of the vessel enhancement is combined 

with morphological operators, to detect the four main 

vessels orientations {0°, 45°, 90°, 135°}. These four 

image functions have all the necessary information to 

determine initial optic disc localization[5], resulting in 

two images that are respectively divided along the vertical 

or horizontal orientations with different division sizes. 

Each division is averaged creating a 2-D step function, 

and a cumulative sum of the different sizes step functions 

is calculated in the vertical and horizontal orientations, 

resulting in an initial optic disc position. An algorithm to 

measure the width of retinal vessels in fundus 

photographs using graph-based algorithm to segment both 

vessel edges simultaneously. First, the simultaneous two-

boundary segmentation problem is modeled as a two-

slice, 3-D surface segmentation problem [6], which is 

further converted into the problem of computing a 

minimum closed set in a node-weighted graph. An initial 

segmentation is generated from a vessel probability 

image. The REVIEW database to evaluate diameter 

measurement performance.The algorithm is robust and 

estimates the vessel width with subpixel accuracy. The 

method is used to explore the relationship between the 

average vessel width and the distance from the optic disc. 

 

III. METHODOLOGY 

 

The framework has divided into number of stages 

as show in fig.1. 

Image acquisition 

 

Fundus Imaging 

Fundus imaging as the process whereby a 2-D 

representation of the 3-D retinal semitransparent tissues 

projected onto the imaging plane is obtained using 

reflected light. Thus, any process which results in a 2-D 

image, where the image intensities represent the amount 

of a reflected quantity of light, is fundus imaging. image 

intensities represent the amount of reflected light of a 

specific waveband; Since retinopathy lesions are visible 

in the fundus,The examination can be simply performed 

by viewing the funduses of diabetic‘s eyes using the 

natural way of the light: light is directed through the pupil 

to the retina and the fundus with its normal and abnormal 

parts can be observed from the reflected light. CR4-

45NM camera Non-Mydriatic Retinal Camera is used.  

 

Color fundus photography  

Image intensities represent the amount of reflected R, G, 

and B wavebands, as determined by the spectral 

sensitivity of the sensor;One way to register the light 

reflecting from the fundus is to use a color fundus camera. 

Two RGB color fundus images taken by a fundus camera. 

Different filters and a gray-level camera can be used to 

catch wavelengths of interest. A very common method is 

to use a green filter for getting wavelengths of green color 

and register the filtered light using a gray-level camera. 

Fundus photography is performed by a fundus camera, 

which basically consists of a specialized low power 

microscope with an attached camera. The optical design 

of fundus cameras is based on the principle of monocular 

indirect ophthalmoscopy. Stereo fundus photography 

Image intensities represent the amount of reflected light 

from two or more different view angles for depth 

resolution. Stereo photography creates two images of the 

same subject taken from two positions—that of the 

photographer's left eye and that of the photographer's 

right eye. 

After being processed, the images are then presented to 

the appropriate eye for viewing and the viewer's brain 

recreates the three-dimensional view. The goal of this 

process is to recreate the image as if the viewer were at 

the site of the photography. In stereo photographs, the 

optical systems are kept parallel to each other and 

perpendicular to the plane of the subject 
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Fig.1.Block diagram diabetic neuropathy 

framework. 

 

Hyperspectral imaging 

hyperspectral retinal imaging system consisting of a 

modified commercial fundus camera, a liquid crystal 

tuneable filter and a low-noise CCD detector was used to 

capture sequential hyperspectral images of the human 

retina. A hyperspectral data cube with a spectral 

bandwidth of 500nm to 700nm and a spectral resolution 

of 10nm atwavelength steps of 2nm can be obtained. The 

hyperspectral technique allows wavelengthspecific 

visualization of retinal lesions that may be subvisible 

using a white light source camera. This hyperspectral 

technique may facilitate localization of retinal and disc 

pathology and consequently facilitate the diagnosis and 

management of retinal disease. hyperspectral deals with 

imaging narrow spectral bands over a continuous spectral 

range, and produce the spectra of all pixels in the scene. 

Hyperspectral images are produced by instruments called 

imaging spectrometers Spectroscopy is the study of light 

that is emitted by or reflected from materials and its 

variation in energy with wavelength. Reflectance varies 

with wavelength for most materials because energy at 

certain wavelengths is scattered or absorbed to different 

degrees. Hyperspectral imaging is capable of detecting 

oximetric changes in the retina and\ monitoring its 

response to treatment. 

 

Pre-Processing 

Pre-Processing of retinal image is the first step in the 

automatic diagnosis of retinal diseases. The problem with 

retinal image is that the quality of the acquired images is 

usually not good. So, it is necessary to improve the 

quality of retinal image. The purpose of pre-processing is 

to remove the noisy area from retinal image. This is 

required for the reliable extraction of features and 

abnormalities as feature extraction and abnormality 

detection algorithms give poor results in the presence of 

noisy background. The below figure 2.shows the steps for 

preprocessing. 

 

 
 

Fig.2.Steps for pre-processing 

 

1. Divide the input retinal image into nonoverlapping 

blocks. 

2. Extract RGB components from the original color 

retinal image. 

3. After gray-level conversion, use histogramequalization 

to enhance the contrast and to improve the quality of 

retinal image 

4. Use a large median filter to remove the noise from the 

image. 

 

Feature Extraction 

The aim of texture analysis is texture recognition and 

texture based shape analysis. The texture can be studied in 
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two levels namely statistical and structural. On the 

statistical level, the texture of an image is defined by a set 

of statistics extracted from the entire texture region. On 

the structural level, a texture is defined by sub patterns 

called primitives. The various statistical methods are 

based on capturing the variability in grey scale images. 

The textural character of an image depends on the spatial 

size of texture primitives. Large primitives give rise to 

coarse texture (e.g. rock surface) and small primitive‘s 

gives fine texture (e.g. silk surface). 

 

Feature extraction can be done in two steps. 

1. Features detecting optic nerve. 

2. Features detecting diseases. 

 

IV. CLASSIFICATION 

 

a) Neural network 

The selected features are fed into the constructed neural 

network [5] to train it to identify the seven universal facial 

expressions. The architecture is a 3-layer back 

propagation neural network. The back propagation 

algorithm [1] basically replicates its input to its output via 

a narrow conduit of hidden units. The hidden units extract 

regularities from the inputs because they are completely 

connected to the inputs. Every network was trained to 

give the maximum value of 1 for exact abnormal retinal 

image and 0 for normal retinal image. The input vectors 

of the network represented by X = [x1, x2,...,xl] T . The 

output layers are denoted by Y = [y1 , y2,..., yk] T. The 

optimization model is formulated as X:h -- > Y. The 

output dataset of each layer of the network is denoted by 

yj 1…. yj k_1, y j k), j= 1, 2… k -1, k, where k -1 

corresponds to the total hidden layers and k represents the 

total output layers. To denote the target datasets and its 

additive white noise by (t1 , t2 ,….tK ) andg = (e1 , e2 ,..., 

eK ), respectively. The variable K represents the total 

patterns of the network. The corresponding vectors of the 

hidden units are denoted by V = (v1, v2,..., vk_1).The 

sigmoid activation function h = (h1, h2,..., hk) of each 

layer is h1, h2,..., hk_1. The weights of the network are 

updated by w1, w2,wk. The training epochs are 1000 and 

the target of error is 0.001.The process of training [2] 

involves weight initialization, calculation of the activation 

unit, adjustment, weight adaptation, and testing for 

convergence of the network. Assuming vji represents the 

weight between the jth hidden unit and ith input unit; and 

wkj represents the weight between the kth output and the 

jth hidden unit to identify vessels [7] and represent them 

in the form of binary trees for subsequent vessel 

measurements. 

b) SVM 

SVM is a binary linear classifier for classifying the 

training examples. It analyzes the data and recognizes 

patterns. So, it predicts the given input and makes the two 

Detection of retinal hemorrhage in fundus images by 

classifying the splat features using SVM M.R. 

Thansekhar and N. Balaji (Eds.): ICIET‘14 1982 possible 

classes and forms the output. Each training features are 

marked as belong to one of two categories. Finally it 

builds a model that assigns new features into one category 

(or) other. Classifier is trained by supervised learning 

methods [7]. Based on the vector value, Fundus images 

are finally classified in two categories, vector whose 

value 1 indicates hemorrhage affected retina and 0 

indicates normal retina. 

 

c) KNN classifier 

Medical Image classification is one of classical problems 

of concern in image processing. There are various 

approaches for solving this problem. The aim of proposed 

method is applying KNN classifier for image 

classification. The experimental results show the 

feasibility of our proposed model. KNN stands for 

―KNearest Neighbour algorithm‖. It is one of the 

simplest machine learning algorithms. An object is 

classified by the ―distance‖ from its neighbours, with the 

object being assigned to the class which is most common 

among its k distance-nearest neighbours. If k = 1, the 

algorithm simply becomes nearest neighbour algorithm 

and the object is classified to the class of its nearest 

neighbour. A single number "k‖. This number decides 

how many neighbors (where neighbor are defined based 

on the distance metric) influence the classification. This is 

usually an odd number if the number of classes is 2. 

Distance is a key word in this algorithm, each object in 

the space is represented by position vectors in a 

multidimensional feature space. 

 

V. SUMMARY & FUTURE WORK 

 

The fast and efficient early detection of Diabetic 

Retinopathy is only possible if there is an effective 

method for segmenting the diabetic features in the fundus 

image. The above proposed methods presents a fast, 

effective and robust way of detecting diabetic features in 

the fundus images which can be used for classification of 

the images based on the severity of the disease In the 
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previous section various classification schemes have been 

applied for retinopathy and performance is measured for 

these approaches. Different values of the parameters such 

as accuracy, sensitivity, positive predictive value (PPV) 

and specificity were obtained which exclusively 

determined effective detection of Diabetic Retinopathy. 
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