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The estimation of optic disc location 
via a novel algorithm for Diabetic 
Retinopathy detection 
 
Extended abstract 
In most of the automated retinal image analysis 
systems Optic Disc(OD) localization is a main step. 
The position and region of OD is significantly 
important in terms of a few points. First of all, the 
location of macula can be detected using the 
location of OD. Since the fact that the blood vessels 
originate from the OD region in the embryonic 
period, the OD location is also used as the seed 
point for vessel extraction algorithms. More and 
more, the color range of the exudates, especially the 
hard ones, is so similar to the color range of the OD. 
Thus, the localization of the OD is a main step to be 
able to differentiate between the exudates and OD in 
this yellowish color range. In the color fundus 
images the OD can be observed as circle or ellipse 
like yellowish region where red blood vessels and 
optic nerves originate from inside of it. The other 
name of the OD is blind spot because of the fact that 
it contains no photoreceptor. In a normal fundus 
image the diameter of the OD is in the range of 80 
and 100 pixels. The main disadvantages of OD 
localization are the inhomogeneous light 
distribution of the light in the color fundus images 
and the fact that the red blood vessels locate on this 
yellow region as well as extremely irregular OD 
shapes (Kaur and Sinha, 2012). 
 
The DRIVE image database has been used for the 
evaluation of the implemented algorithms. In order 
to get rid of the inhomogeneous light distribution 
over the fundus images, the images are converted 
from Red Green Blue (RGB) color space to Hue 
Saturation Intensity (HSI)   color space and then the 
intensity channel has been equalised using Contrast 
Limited Adaptive Histogram Equalization (CLAHE). 
After CLAHE algortihm has been applied the HSI 
color space has been converted back to the RGB 
color space. This new RGB image has been 

converted to Grayscale format. The Grayscale 
image has been applied morphological closing 
operation with a disk structuring element of 
diameter 10. Afterwards, the Canny Edge Detection 
(CED) algorithm has been applied to the closed 
image with a threshold of 0.1 and the resulted edges 
has been applied Morphological Closing Operation 
(MCO) with a disk structruing element of a diameter 
value within 3 and 10. Finally, the Circular Hough 
Transform (CHT) algorithm has been applied over 
these edges and all circular patterns as an OD 
candidate has been localised.  
 
Two problem specific features are extracted for each 
circle to be tested whether it is in OD area or not 
during the classification phase. One of these 
features is the multiplication of two extracted 
features. In order to get these extracted features, a 
threshold representing the yellowish region in green 
channel histogram is iteratively calculated by a 
novel algorithm. The first extracted feature is the 
ratio of the region whose pixel values are above this 
yellowish threshold to the whole masked region.  
The second extracted feature is the count of the 
pixels whose pixel values are above this yellowish 
threshold. The first feature is calculated as the 
multiply of these two extracted features. The other 
feature is a flag which is set as true only for the 
circle which has the maximum value of the first  
feature. 
 
Each detected circle has been classified by 
applyinng its features to a Multi Layer Perceptron 
(MLP). The success ratio is 95.00 %  for 20 training 
images and 20 testing images. This is a novel 
method for OD localization without contour 
detection which may be a basic step for the other 
retinal lesion detection  systems. 
  
Keywords: Optic Disc, Contrast Limited Adaptive 
Histogram Equalization, Morphological Closing 
Operation, Canny Edge Detection, Circular Hough 
Transform, Multi Layer Perceptron
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Biyomedikal g

 

Diyabetik 
Retinopati (DR) 

edilmektedir (Poddar vd., 2011

 

Gerek nin tespitinde ve evrelenmesinde 

olan Y B Makula Dejenerasyonu 
(YBMD) Optik Disk 
(OD)  yerinin tespiti temel bir a

OD 
OD yerinin tespit 

mikroanevrizma, i
anormallikler ve  gibi DR 
belirtileri de retinadaki d

OD 

OD 
OD

YBMD 

gereken genelde OD 
yeridir. 

OD, 1   retina 

denmektedir. Norma
OD - 100 (Kaur ve 
Sinha, 2012). 

tonlarda OD 

OD ise ya 

problem ise OD

OD ile ilgili 
lezyona sahip insanlarda ise OD 

alabilmektedir.  

nar 

eklindedir. 

Abr`amoff ve Niemeijer, 2006; Youssif vd., 
2008). Yer tespit
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OD ada 

 

Liu ve Chen (2010), retinal floresan anjiyogram 

k OD yerini 

OD
OD yerinin tespitinde %96.7, 

OD kenar belirleme 
 

OD yer 
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OD yer tespiti ve kenar 
 

Canny Kenar 
Tespit (CKT) 

) 
 

Görüntü materyali 

Staal vd., 2004; Niemeijer vd., 
2004
bir DR 
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40 adet 

Canon CR5 non-
mydriatic 3CCD kamera 
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OD yer tespiti 

Red 
Green Blue (RGB) 

Adaptif Histogram  

(Park vd., 2007). 
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Kenar belirleme 
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 bu 
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Çember tespiti 
ÇHD 

ir 

Rizon vd., 2005). 

Görüntüdeki kenarlar belirlendikten sonra, ÇHD 
uygulanarak 17-  

OD
da minimum hata ile OD
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c ) 
6. Görüntü üzerinde tespit edilen 

olan 1 nolu çemberin OD üzerindeki gösterimi 
 

 
Kaur v

emeli bir algoritma 
 

OD

1 
histogramdaki m 2 minimum 

E3 ve E4 

E5 

. Algoritma temel olarak 
 

 
1. E5 = E2 - ( E2 - E1 ) / 10 
2. Histogramda E5 

(1) 
3. 
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4. 
 5    

ata ve bitir. 
5. 

E5 2
 

 

7.     
belirleme     

hist  

ma 

OD olup 

sadece 

 

1) 

 

 
a) 

edilir. 
 

b) 

edilir. 
 

2) 

 

 
ÇKA, 

 (YSA) modelidir. 

 

nitelik 
YSA
e tespit 

nitelik 
OD OD ile ne kadar 

nite
nitelik 

 . 
tansig ve 

logsig, traingdm (Momentum 
), 

 fonksiyonu learngdm (Momentum 

)
10000 ve performans hedefi 0.001 olarak 

tir.  

Deneysel s performans 
d  
ÇKA 
performans bilgileri Tablo 1 20 

ÇKA

ber

edildikten sonra, Tablo 1
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gözetilerek 2, Tablo 2‘deki sonuçlar gözetilerek 
6 olarak 

 

OD’in 

OD ile birebir oturan 
çem
%

OD
 

performans %87.5  

Tablo 1. OD 
ÇKA YSA 

 
  

Mimarisi 
Performans 

(%) RMS 

2-1-1 90.0 0.3162 
2-2-1 95.0 0.2236 
2-6-1 82.5 0.4183 
2-12-1 77.5 0.5000 
2-20-1 85.0 0.3873 

   

 
 
 

  

Tablo 2. 
ÇKA YSA 

aki 
 

  
Mimarisi 

Performans 
(%) RMS 

2-1-1 82.5 0.4183 
2-2-1 77.5 0.4743 
2-6-1 87.5 0.3536 
2-12-1 85.0 0.3873 
2-20-1 77.5 0.4743 

   

 

 

Sonuçlar 

OD yeri tespiti 

erden 

 584x565 olsa da 
algori  

 

oftalmolojist
% 95.00 

sahiptir. 
edilen sonuç 

performans
Tablo 3’teki gibi 

 olup 
nin 

   
görüntü  . 

 

 

 

 

 

 

 



120

M. Ne  
 

 

Tablo 3.  sonucunda elde edilen 
 

 da 
 

     

  Görüntü  
 

Performans 
(%) 

Nergiz 40 95 
Yavuz - 85 
Lalonde 40 93 
Chaichana 40 97.5 
Liu ve Chen 60 96.7 
Foracchia 81 97.5 
Youssif 81 98.77 
Morales 110 86.89 
Abr`amoff 1000 99.99 
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