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6

Abstract7

Diabetes Mellitus (DM) has type-1 type 2. So in diabeties type-2 is very severe disease which8

creates complications and effect on various part of body. Most sensitive part of body is Eye9

which is affected by DM responsible in progression of Diabetic Retinopathy (DR). DR is a10

slowly effects on eye come to focus when the changes on the retina have progressed to a level11

at which treatment turns complicate, so an early diagnosis and referral to an ophthalmologist12

or optometrist for the management of this disease can prevent 9813

14

Index terms— diabetic retinopathy, thresholding, otsu.15

1 I. INTRODUCTION16

he Diabetes Mellitus (DM) is nothing but it is a set of chronic and degenerative disorders that involves alterations17
in the metabolism of carbohydrates, lipids, and proteins, as a consequence of a decreasing in the production of18
the hormone insulin for the ? cells from the pancreas, and a resistance to the hormone’s action in the different19
tissues [1]. One of the most serious complications of the DM is the DR [2], which is the main cause of worldwide20
blindness in the economically active population, because it affects people between 20 to 74 years old [3,4]. Two21
types of clinical DR exist: Non-Proliferative Diabetic Retinopathy (NPDR), also called Background Retinopathy22
and Proliferative.23

Diabetic Retinopathy (DR), this work aims to detect the optic disc (OD) and the blood vessels; these are24
very important & sensitive part from anatomy of eye. Also, the optic disc and the exudates are the bright area25
of the image. Detection of optic disc and the blood vessels can help the ophthalmologists to detect the diseases26
earlier and faster. With help of using mathematical morphology methods such as closing, filling, morphological27
reconstruction and Otsu algorithm Optic disc and the blood vessels can be detected and eliminated.28

Main cause of Diabetic Retinopathy is increase in high sugar level in the small blood vessels in retina. This29
increase in glucose level attacks on tiny blood vassals and optic disk in eye causes increase in ocular Author ?: P D30
E A’s Baburaoji Gholap College, Sangvi, Pune-411057 India. e-mail: jyot.physics@gmail.com Author ?: Depart-31
ment of Physics, P D E A’s Baburaoji Gholap College, Sangvi, Pune-27. e-mail: shar_chaudhari@yahoo.co.in32
pressure in eye. Due to increase in pressure vassals may leak, or swelling may be observed in severe stage of33
retinopathy.34

We in this research work using the screening method of diabetic retinopathy which can reduce the risk of35
blindness by 50% [1]- [2]. Therefore, early detection could reduce the severity of the disease and treating the36
disease more efficiently. It is very important to detect the optic disc so that after optic disk detection we can37
identify the other fundus features. The optic disc looks like as the elliptical shape in the eye fundus image. Its38
size varies from human eye to eye, between one-tenth and one-fifth of the image [3]. In color image, it appears as39
the bright yellowish region as the exudates. The optic disc is the normal feature of the image but the exudates40
are the abnormal case. Detection the optic disc can be used to reduce the false positive in the detection of the41
exudates [4] [5].42

A number of methods for optic disc detection and blood vessels detection have been published. Osareh et al. [6]43
located the optic disc center by means of template matching and extracted its boundary using a snake initialized44

1

Global Journals LATEX JournalKaleidoscope™
Artificial Intelligence formulated this projection for compatibility purposes from the original article published at Global Journals.
However, this technology is currently in beta. Therefore, kindly ignore odd layouts, missed formulae, text, tables, or figures.



2 III. ALGORITHM FOR OTSU’S METHOD

on a morphologically enhanced region of the optic disc. Lowell et al. [7] also localized the OD by means of45
template matching as well as also selected a deformable contour model for its segmentation. Another deformable46
model-based approach was presented in [8]. Another template-matching approach for OD segmentation is the47
Hausdorff-based template matching presented by Lalonde et al. [9]. Initially, they determined a set of OD48
candidate regions by means of multi resolution processing through pyramidal decomposition. For each OD region49
candidate, they calculated a simple confidence value representing the ratio between the mean intensity inside50
the candidate region and inside its neighborhood. As final step, using the Hausdorff distance between the edge51
map regions and circular templates with different radii, they decided the OD among all the candidates. There52
are some methods for blood vessels detection in retinal fundus images such as region growing technique [10] All53
possible thresholds are evaluated in this way, and the one that maximizes ? is chosen as the optimal threshold.54
The closing (morphology) operator is useful in detection of vessels. While using closing operator it is important to55
select structuring element. The closing is a dilation followed by erosion that joins the very close objects together.56
Then, the result image is binaries by thresholding using Otsu algorithm ??16]. The result image is shown in57
Fig. 6 (b).The filling operator is applied to fill the holes in the image and the result image is shown in Fig. 658
(c). The result image is reconstructed by using the morphology reconstruction and is shown in Fig. 6 (d). To59
detect the optic disc region, the Otsu algorithm is applied on the difference between the original image and the60
reconstructed image. The optic disc detected area is shown in Fig. 6 (e). The results of the optic disc detection61
are shown in Fig. 662
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Figure 7: Fig. 5 :

4



[ Alliance ] , Alliance . National University of Singapore, Department of Computer Science, School of Computing65
National University of Singapore66

[Organización Mundial De La (2014)] , Salud Organización Mundial De La . http://www.who.int/67
mediacentre/factsheets/fs312/es/index.htmlAccessed Diabetes. Nota descriptiva N.° October68
9. 2014. 312.69

[Zhu et al. ()] ‘A Quality Evaluation Method of Iris Images Sequence Based on Wavelet Coeffi-cients in ’Region70
of Interest’’. X Zhu , Y Liu , X Ming , Q Cui . Proc. of the 4th Int. Conf. on Computer and Information71
Technology, (of the 4th Int. Conf. on Computer and Information Technology) 2004. p. .72

[Frank ()] ‘A Threshold Selection Method from Gray-Level Histograms’. R Frank . IEEE Transactions on73
Systems, Man and Cybernetics 2004. 1979. 350 p. . (The New England Journal of Medicine.)74

[Silver ()] ‘An Introduction to Digital Image Processing’. Bill Silver . Cognex Corporation, Modular Vision75
Systems Division, 2000.76

[Wan et al. ()] ‘An Iris Image Quality Assessment Method Based on Laplacian of Gaussian Operation’. Jing Wan77
, Xiaofu He , Pengfei Shi . Institute of Image Processing and Pattern Recognition, MVA2007 IAPR Conference78
on Machine Vision Applications, (Tokyo, JAPAN) May 16-18, 2007.79

[Iqbal et al. (2006)] Automatic Diagnosis of Diabetic Retinopathy using Fundus Images, M I Iqbal , A M Aibinu80
, N S Gubbal , Khan . October 2006. Masters Thesis Blekinge Institute of Technology81

[Mr et al.] Detection of Diabetic Retinopathy using Radial Basis Function, . R Mr , Vijayamadheswaran , . M82
Dr , Arthanari , . M Mr , Sivakumar . Coimbatore. Doctoral Research Scholar, Anna University83

[Fang et al.] On the Detection of Retinal Vessels in Fundus Images, Big Fang , Hsumong Li Wynne , Lee .84
Singapore-MIT.85

[Ma et al. ()] ‘Personal Recognition Based on Iris Texture Analysis’. L Ma , T Tan , Y Wang , D Zhang . IEEE86
Trans. Pattern Analysis and Machine Intelligence 2003. 25 (12) p. .87

5

http://www.who.int/mediacentre/factsheets/fs312/es/index.htmlAccessed
http://www.who.int/mediacentre/factsheets/fs312/es/index.htmlAccessed
http://www.who.int/mediacentre/factsheets/fs312/es/index.htmlAccessed

