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ABSTRACT 

Various eye diseases such as diabetic retinopathy and 

glaucoma are very chronic , they has to be detected in early 

stage , so that harmful effects of such diseases can be 

minimized, also biometrics authentication plays a crucial role 

in daily life activities. So retinal fundus photography is 

commonly used in above mentioned area of problems. 

Because of Time-consuming and resource –intensive process, 

degradation of such images takes place .This paper presents a 

novel method to automatically localize one such feature: the 

optic disk. The proposed method consists of various steps: in 

the first step, a circular region of interest is found by first 

isolating the brightest area in the image by means 

preprocessing, and in the second step, the Hough transform is 

used to detect the main circular feature (corresponding to the 

optical disk) within the positive horizontal gradient image 

within this region of interest and we done this feature 

extraction with the SIFT and LBP algorithm. Initial results on 

a database of fundus images show that the proposed method is 

effective and favorable in relation to comparable techniques. 

The whole simulation result takes place in the MATLAB 

environment. 
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1. INTRODUCTION 
Retina is the innermost layer of the eye which can be 

visualized using adequate apparatus such as fundus camera 

[1]. Commonly Large scale screening is done using Fundus 

Photography. Diseases like cataract, glaucoma are mainly 

found in diabetes patients that lead to low vision. OD 

detection is one of the key preprocessing component in many 

algorithms designed for the automatic extraction of retinal 

anatomical structures. 

 
Fig. 1 Retinal Image 

 

 Above, Figure 1 shows a healthy retinal image including 

main retinal features i.e. optic nerve, blood vessels and 

macula. The shape, color and size of optic disc help in 

localization and detection. 

The method proposed in this work will depend on SIFT, LBP, 

Circular Hough transform. The rest of paper is organized as in 

section II Literature survey will be described, In section III 

proposed technique is described , In section IV results will be 

discussed and Finally in Section IV conclusion and future 

scope will be discussed. 

2. RELATED WORK 
This section will include the literature survey of various 

methods that has been used for localization of optic disc. 

Osareh [8] proposed a method that uses the concept of 

template matching for the localization of the center of the 

optic disc. This algorithm consists of mainly two steps: in first 

step few images are used for template creation and in second 

step template matching is done on the basis of correlation 

between images. Maximum correlation value is considered as 

the centre point of the optic disc. 

Youssif et al. [9] proposed the method of directional pattern 

of the retinal blood vessels for the localization of the center of 

the optic disc. Matching filter has been used to match the 

direction of blood vessels. After that, segmentation of retinal 

vessels is done using2D Gaussian matched filter. The 

recursion of this segmentation steps takes place to get the 

thinned and filter vessels, so that representation of the 

candidate optic disc center takes place. The Gaussian matched 

filter was resized in four different sizes, and the difference 

between the output of the matched filter and the vessels’ 

directions was measured to get the optimal center point . 

Li and Chutatape [10] presented a technique that in based on 

clustering method . In this firstly, candidate regions were first 

determined by clustering the brightest pixels in retinal images. 

This algorithm has some assumptions like there is no 

abnormality in the retina image. Feature extraction is done 

using PCA. Then,the minimum distance between the original 

retinal image and its projection onto disk space was located as 

the center of optic disc. 

Rangayyan et al. [11,12] proposed combination of two 

methods. In the first method, optic disc center was localized 

based on the property of the focal point of the blood vessels in 

retina image. Use of Gabor filters and detection of peaks are 

also done. In the second method, edge detection using the 

Sobel operators and detection of circles using the Hough 

transform were employed to localize optic disc and its center. 

Aquino et al. [13] used two independent methodologies to 

detect optic disc in retina images. Finding the pixel that 

belongs to optic disc is done by using contrast analysis and 

structural filtering techniques. Then boundary segmentation is 

done by using mathematical morphology, edge detection 

techniques, and the circular Hough transform. 

Siddalingaswamy and Gopalakrishna Prabhu [14] presented a 

technique for the localization and boundary detection of the 

optic disc. Iterative thresholding method and connected 

component analysis was utilised to localize the approximate 
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center of the optic disc. Then, to find the exact boundary of 

the optic disc, Geometric model based on implicit active 

contour model was employed. 

Foracchia et al. [15] presented a new technique for localizing 

the optic disc center in retinal images. The method uses the 

concept of preliminary detection of the main retinal vessels. 

This method estimates that all retinal vessels originate from 

the optic disc and their path follows a similar directional 

pattern in all images. A geometrical parametric model was 

proposed, where two of the model parameters are the 

coordinates of the optic disc, to describe the general direction 

of retinal vessels at any given position in the image. 

Carmona et al. [16] used genetic algorithm method to obtain 

an ellipse approximating the optic disc in retinal images.  

Initially a set of hypothesis points were obtained that 

exhibited geometric properties and intensity levels similar to 

the optic disc contour pixels. Then, a genetic algorithm (GA) 

has been utilised to find an ellipse containing the maximum 

number of hypothesis points in an offset of its perimeter, 

considering some constraints. 

A number of other novel techniques can be found in the 

literature that used vessel segmentation results for optic disc 

localization [17-20]. 

Some methods are based on the Hough transform which is 

capable of finding geometric shapes. Therefore, the circular 

shape of optic disc was detected using Hough transform and 

other algorithms such as thresholding and morphological 

operations [21-25]. 

3. PROPOSED METHOD 
This section discusses the proposed methodology for 

localizing optic disk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. RESULTS 
 

 

 

 

 

 

 

 

 

 

START 

             UPLOAD AN IRIS IMAGE 

ADD EDGE DETECTION SCHEME (CANNY , 

SOBEL )- Apply Local Binary Pattern(LBP) for sharp 

edges 

APPLY POINT DEPICTOR – Implement Shift                  

algorithm for key point selection and shift depreciation 

H=(h1,h2,h3) – apply octave iteration for scaling 

OPTIMIZATION ALGORITHM = 

(POINT DEPICTOR, THRESHOLD 

) 

If (threshold .point 

depictor<optimal.edge) 

{edge.optimal=point.val();}— 

For i=1:length(shift points){ if 

shift.point < ica.threshold {leave 

current.pixel else{ reduce pixel 

density to ICA threshold} 

 

Match and add 

points to edge 

Draw boundaries and 

extract   disc 

          Stop  
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Table.1 Results value 

DATA

BASE 

TYPE 

ACCURACY 

–HOUGH 

TRANSFOR

MATION 

CIRCULAR 

ACCURACY 

HOUGH 

CIRCULAR 

TRANSFOR

MATION 

ICA+SIFT+H

OUGH  

CIRCULAR 

TRANSFOR

MATION 

CASIA 75% 81 % 93  

 

 

Figure.2 Chart represents the accuracy of method 

5. CONCLUSION 

Proposed technique that uses the concept of SIFT along with 

LBP and Hough Transformation works effectively, by 

locating the center of the disc accurately. As shown in the 

above figure, the system has recognized the proper dices. The 

drawback of the current system is that it does not work for the 

heavily noisy images as there is not a very sophisticated 

algorithm for the noise removal in this research work. The 

future research workers can try their hand on the noise 

removal techniques and the NEURAL network in this 

particular arena. 
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