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Abstract: Optic Disc (OD) is the most critical component of the human retina where blood vessels originate. In the normal 

retinal image OD appears as a round, bright yellowish region. An efficient localization of OD in color retinal fundus images is 

the most vital phase for the retinal image analysis and this information helps in finding severity of retinal diseases. Identification 

of OD accurately is a very difficult and challenging task because of various reasons, including the presence of lesions around the 

OD and variation in size, shape and color of the optic disc. In this review paper, a brief introduction about OD and some 

important properties of it are described. A literature survey on OD detection and the complications involved in OD detection are 

also discussed in this paper. 
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1. Introduction  
 

Optic disc is also known as the Optic Nerve Head (ONH). It 

is one of the chief anatomical components of the human 

retina and it is the most acute retinal part to be identified in 

the retinal image analysis. In the normal retinal image OD 

appears as a slightly round yellowish circle brighter than its 

surroundings. The optic disc is recognized as the blind spot 

because of the absence of photoreceptors in the OD region. 

Optic nerve passes through the OD to connect to the brain 

that transmits visual information to the brain [1]. 

 

The OD is the initial point for origin of Blood Vessels BVs 

which carries oxygen and blood to the retina. The optic disc 

may look round in shape, but it is normally oval in shape with 

an approximate size of 1.76mm horizontally and 1.92mm 

vertically. Optic disc is located to the nasal side of the fovea 

with 3mm to 4mm distance. Since OD is a bright yellowish 

region in the retina, it appears clearer in the red and green 

plane than the blue plane of the RGB image. Therefore, 

identification of OD is performed only on the red and green 

plane of the RGB image [2] [3]. 

 

The central portion of the optic disc is called the Optic Cup 

(OC) where blood vessels are absent. Optic cup is the 

brightest section of the OD as shown in the Figure1. In the 

retinal image analysis, the most important job is to identify 

the OD accurately which is time consuming and prone to 

error. Because of this, more effort is needed to identify OD 

automatically in the color retinal fundus image. 

 

 
Figure 1: Optic Disc and Optic Cup. 

 

The rest of the survey paper is structured as follows; section 2 

describes a brief literature review on OD detection. Issues 
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involved in OD detection are mentioned in section 3. The 

conclusion is presented in section 4. 

 

 

 

2. Related Work  
 

There are a number of methods for optic disc identification. 

Some of the methods/techniques are discussed in Table1. 

 
Table 1: Literature review on optic disc identification. 

Author’s Methods/Techniques Database Used Accuracy Remarks 

Kemal Akyol et.al 

[4] -2021 

 Image Processing 

 Keypoint detection algorithm 

 LBP texture analysis 

 Error Distance 

 Jaccard Index metrics 

 

 

 

 

DRIVE 

 

 

 

 

92.5% 

 The current work used a texture 

analysis on the region of interest in 

terms of observed keypoints in 

several color spaces to find the best 

potential optic disc region, with 

validation using the ED and JI on the 

DRIVE dataset. 

 The texture analysis samples 

employed in this study are limited, 

which is a restriction. 

M.Elena Martinez-

Perez et.al [5] -2019 

 Pre processing 

 Multispectral analysis 

 Morphological analysis 

 Shannon entropy 

 Hough transform 

SABRE (local 

database) 

 

DRIVE 

MESSIDOR 

 

 

 

99.4% 

 The findings confirm the premise that 

utilizing all of the color information is 

advantageous. 

 The goal of this research is to develop 

an algorithm that can help with the 

analysis of the retinal vasculature's 

quantitative properties for huge 

numbers of retinal pictures. 

ThresiammaDevasia, 

Poulose Jacob et.al 

[6] -2018 

 Morphological Operation 

 Edge Detection Technique 

 Circular Hough Transform 

 Canny Edge Detection 

Local Database 

(587 Images) 

 

 

 

 

 

97.27% 

 Method works well even in an image 

with low contrast. 

 Takes less processing time with 

increase in efficiency and reduction 

of cost. 

 Improves the processing consistency 

for each patient’s fundus image. 

Dilniu, PeiyuanXu 

et.al 

[7] – 2017 

 Cascading Method uses 

Convolution Neural Network 

(CNN) 

 Saliency Map to determine the 

candidate region 

 Softmax regression model to 

predict the final class 

ORIGA 

 

MESSIDOR 

99.33% 

 

99.04% 

 Method failed to locate OD if a bright 

component is present in the image or 

brightness is low. 

 Proposed method is more accurate 

and promising to employ for mass 

screening of fundus image. 

NamitaSengar, 

Malay Kishore dutta 

[8] -2016 

 Region based segmentation 

 Mathematical & morphological 

operations 

DRIVE 

 

MESSIDOR 

95.00% 

 

90.00% 

 Proposed method is robust to uneven 

illumination in images. 

 Method is computationally fast. 

Hanan S. Alghamdi, 

HongyingLilian 

Tang, 

et.al  

[9] - 2016 

 Cascade classifier for object 

detection using Convolution 

Neural Network (CNN). 

 Adaboost Classifier 

 Image is normalized by 

subtracting the mean image and 

dividing by the standard 

deviation 

DRIVE 

DIARETDB1 

MESSIDOR 

STARE 

KENYA 

HAPIEE 

PAMDI 

KSSH 

100.0% 

98.88% 

99.20% 

86.71% 

99.53% 

98.36% 

98.13% 

92.00% 

 Proposed method is fully supervised. 

 Method is fast and more accurate. 

Manish Kumar 

Aggarwal, Vijay 

Khare [10] -2016 

 Morphological Erosion Operation 

(Disk Shape) 

 Histogram specification  

 Count Labelling Method 

 Dictionary Matching Approach 

(template size of 80*80 pixels) 

DRIVE 

 

DIARETDB1 

95.00% 

 

98.80% 

 Method takes a computation time of 

16 seconds. 

 Method ignores the blue channel of 

the retinal image because of highest 

noise and minimum information. 
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 Median Filter  

Manish Kr. 

Aggarwal, Vijay 

Khare [11] -2015 

 Mean Filter by Size 5*5 

 Median filter of size varies from 

10*10 to 60*60 

 Histogram Matching using KL 

divergence method (window size 

of 80*80) 

DRIVE 

 

STARE 

100% 

 

90% 

 Method identifies a non-OD point as 

OD point in poor contrast images. 

 Proposed method detects OD with 

significant accuracy in both normal 

and pathological images. 

Dan Popescu, 

Loretta Ichim et.al  

[12]- 2015 

 Gliding Box Algorithm (Two 

box-counting method) 

 Median filter 

STARE 96.66%  Method is simple and efficient in OD 

localization. 

 Method is less sensitive to input 

image variation. 

Behdad 

Dashtbozorg, 

Ana Maria 

Mendonca et.al 

[13] - 2015 

 Multiresolution Sliding band 

Filters (SBF) 

 Maximal Filter 

 Smoothing Algorithm 

MESSIDOR 

 

ONHSD 

 

INSPIR-AVR 

89.00% 

 

83.00% 

 

85.00% 

 Proposed method is independent of 

the camera field of view and size. 

 Method is robust to changes in 

illumination and contrast. 

Murugan Raman, 

ReebaKorah, et.al 

[14] 

-2015 

 Adaptive Histogram    

Equalization 

 Contrast Limited Adaptive 

Histogram Equalization 

(CLAHE) 

 Directional Matched Filter 

 

 

 

ONHSD 
96.96% 

 Efficient in detection of OD in low 

resolution retinal images. 

 Proposed method takes less time.  

 Method is tested on a small local 

database containing 99 images only. 

Rama Prasanth. A, 

M.M. Ramya [15]-

2014 

 Active Contour Segmentation 

 Morphological Operators 

 Hough Transform 

 Adaptive Histogram    

Equalization 

 Otsu’s Automatic Thresholding 

Local Database 

(30 Images) 

93.00% 

 Method not only depends on circular 

objects, but also it works on 

dissimilar structures of the OD. 

 OD is located correctly even though 

the surrounding region of the OD is 

unclear. 

 Robustness of the method is tested by 

taking dissimilar images of the 

patients at different phases of the DR. 

 

3. Issues in Optic Disk Detection 

 

▪ Exact localization of OD is difficult since the boundary 

of the OD is not clearly visible. 

▪ Optic disc location is challenging because some part of it 

is covered by BVs as they originate from OD. 

▪ Variation of OD size, shape and color from one image to 

the other due to factors such as severity of disease, 

illumination etc. makes OD detection difficult. In case of 

Age-Related Macular Degeneration (AMD), OD 

detection may fail since the intensity of OD region and 

drusen are found to be similar. 

▪ The intensity variation of OD and influence of its 

surroundings on it makes it difficult in OD detection. 

▪ Presence of bright areas outside the OD makes detection 

difficult. 

▪ OD detection becomes difficult when the quality of the 

image is low and if lesions are present around the optic 

disc. 

▪ In the severe stage of Diabetic Retinopathy (DR) and 

Diabetic Maculopathy (DM), OD detection may fail 

because of similarity in brightness of the hard exudates 

and optic disc. 

 

4. Conclusion 

 

In retinal image analysis optic disc localization is the most 

important landmark for identifying the severity of retinal 

diseases. Since OD appears as the brightest spot in the color 

retinal fundus image, the localization may look simple but 

recent studies shows that tracing the OD boundary is a very 

difficult and challenging task when validation is done over a 

large dataset. This review paper discusses a brief introduction 

about OD and its key properties. It also discusses the recent 
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method/techniques involved in OD detection with some 

issues that can be addressed with better techniques and 

methods. 

 

We have tried to cover the most recent methods/techniques 

used to localize the OD. In this literature review most of the 

works present the identification of OD and its center 

accurately, but many works failed to trace the accurate 

boundary of the OD. To achieve more accuracy and tracing 

exact boundaries of the OD, machine learning and deep 

learning techniques such as Support Vector Machine (SVM), 

Neural Network (NN), Deep Convolution Neural Network 

(DCNN), five layers CNN with drop out mechanism can be 

used. 

 

Conflict of Interest 

The author declares no conflict of interest. 

 

Funding Source 

This research was funded by the author's personal resources. 

 

Author’s Contributions 

We, conceptualized the research idea, designed the 

methodology, and wrote the entire manuscript as the 

sole authors of this study. The authors were responsible for 

all aspects of this research review, including data collection, 

preprocessing, model development and documentation. 

 

Acknowledgments 

This research review was conducted with the opportunity 

understand the retinal image analysis and optic disc pit. 

Therefore, we express our gratitude and acknowledge to all 

who have supported this work. 

 

References 

 
[1] Georgalas, I., Ladas, I., Georgopoulos, G. et al. “Optic disc pit: a 

review”, Graefes Arch Clin Exp Ophthalmol Vol.249, pp.1113–

1122, 2011. https://doi.org/10.1007/s00417-011-1698-5 

[2] Rajendra Acharya, Eddie Ng, Jasjit Suri, “Image Modelling of the 

Human Eye”, Bioinformatics & Biomedical Imaging series, Artech 

House publication, 1
st
 Edition, ISBN-13: 978-1596932081, ISBN-

10: 1596932082, April 30, 2008. 

[3] Marieb E.N, Hoehn, Katja N., “Human Anatomy and Physiology”, 

Pearson Education, sixth edition, 2016. 

[4] Akyol, K., Şen, B., “Keypoint detectors and texture analysis based 

comprehensive comparison in different color spaces for automatic 

detection of the optic disc in retinal fundus images”, SN Appl. Sci. 

3, pp.774, 2021. https://doi.org/10.1007/s42452-021-04754-7 

[5] Martinez-Perez ME, Witt N, Parker KH, Hughes AD, Thom SAM., 

“Automatic optic disc detection in colour fundus images by means 

of multispectral analysis and information content”, PeerJ 7: e7119 

https://doi.org/10.7717/peerj.7119 

[6] Thresiamma Devasia, Poulose Jacob, Tessamma Thomas, 

"Automatic Optic Disc Localization in Color Retinal Fundus 

Images", Advances in Computational Sciences and Technology, 

ISSN 0973-6107 Vol.11, pp.1-13, 2018. 

[7] Niu, Di, PeiyuanXu, Cheng Wan, Jun Cheng, and Jiang Liu. 

"Automatic localization of optic disc based on deep learning in 

fundus images." In Signal and Image Processing (ICSIP), IEEE 2nd 

International Conference on, IEEE,  pp.208-212, 2017. 

[8] Sengar, Namita, Malay Kishore Dutta, M. Parthasarathi, 

SohiniRoychowdhury, and RadimBurget., "Fast localization of the 

optic disc in fundus images using region-based segmentation", In 

Signal Processing and Integrated Networks (SPIN), 3rd 

International Conference, IEEE,  pp.529-532, 2016. 

[9] Alghamdi, H. S. & Tang, H. L. & Waheeb, S. A. & Peto, T., (2016) 

“Automatic Optic Disc Abnormality Detection in Fundus Images: 

A Deep Learning Approach”, Proceedings of the Ophthalmic 

Medical Image Analysis International Workshop Vol.3, pp.17-24, 

2016. doi: https://doi.org/10.17077/omia.1042 

[10] Aggarwal, Manish Kumar, and Vijay Khare. "A new method for 

optic disc localization in retinal images.", In Contemporary 

Computing (IC3), Ninth International Conference, IEEE, pp.1-5, 

2016. 
[11] Aggarwal, Manish Kr, and Vijay Khare. "Automatic localization 

and contour detection of Optic disc."In Signal Processing and 

Communication (ICSC), International Conference, IEEE, pp.406-

409, 2015. 
[12] Popescu, Dan, and Loretta Ichim. "Computer—Aided localization 

of the optic disc based on textural features."In Advanced Topics in 

Electrical Engineering (ATEE), 9th International Symposium, 

IEEE,  pp.307-312, 2015. 

[13] Dashtbozorg, Behdad, Ana Maria Mendonça, and Aurélio 

Campilho. "Optic disc segmentation using the sliding band filter", 

Computers in biology and medicine Vol.56, pp.1-12, 2015. 

[14] Raman, Murugan & Reeba, Korah & Tamil, Kavitha.  “An 

Automatic Localization of Optic Disc in Low Resolution Retinal 

Images by Modified Directional Matched Filter”, The International 

Arab Journal of Information Technology, Vol.16, pp.1-7, 2019. 

10.34028/iajit/16/1/1. 

[15] Rama Prasath, A, and M. M Ramya. "Automatic detection and 

elimination of an optic disc for improving drusen detection 

accuracy", In Signal and Image Processing (ICSIP), Fifth 

International Conference, IEEE, pp.117-121, 2014. 

 

AUTHORS PROFILE  

Dr. Rajesh I.S. received her Ph.D (CSE) 

from the VTU, Belagavi, and completed 

his BE in Computer Science and 

Engineering from Visvesvaraya 

Technological University (VTU), 

Belagavi, Karnataka, and MTech from 

VTU, Belagavi, Karnataka in 2012 and 

2014 respectively. He has received “Best 

Young Researcher Award” from Global Education and 

Corporate Leadership Awards Summit (GECL-2018). He has 

published over 8 refereed papers. His research interests are 

medical image processing and analysis. 

 

Dr. Bharathi Malakreddy A. received 

her Ph.D (CSE) from the JNTU 

Hyderabad, and M.Tech (CSE) from the 

VTU, Belagavi, B.E (CSE) from 

Gulbarga University Gulbarga, in 2015, 

2005 and 1994 respectively. From 1995 

to 2000, she was with N V Polytechnic, 

Gulbarga, India; from 2001 to 2008 she 

was with the BEC, Bagalkot, India. She was with Reva ITM, 

Bengaluru from 2008 -2015. Currently, she is with BMSIT & 

M, Bengaluru, India, as Professor and PG co-ordinator. She 

has received awards for her research projects at Research 

Convention South Zone Universities by Association of Indian 

Universities. She is also a recipient of Best Academician 

Award from Global Education and Corporate Leadership 

Awards Summit. She has published over 58 refereed papers.  

 

 



International Journal of Computer Sciences and Engineering                                                                           Vol.12(4), Apr. 2024 

© 2024, IJCSE All Rights Reserved                                                                                                                                              85 

Dr. Maithri C., is working as Professor in 

the Department of Computer Science and 

Engineering at Kalpataru Institute of 

Technology, Tiptur. She has completed 

her Ph.D.  from VTU, Belagavi. She has 

published several research papers and 

international conference papers. She is an 

active member in ISTE. Her research 

interests are in the area of Pattern recognition, Big Data, Cloud 

Computing and Machine Learning. 

 

Manjunath S. Krishnamurthy has completed his Bachelors 

of Engineering in Computer Science and Engineering from 

Visvesvaraya Technological University (VTU), Belagavi, 

Karnataka. Currently working as Vice President - Sr Lead 

Software Engineer in JP Morgan Chase & Co with 18+ years 

of experience and a strong passion for securing digital 

communications and protecting digital assets. He is a patent 

holder on Sys- tem and Method for Selective Dynamic 

Encryption (US 11-120141). He has strong research interests 

in machine learning, quantum computing and information 

security. 

 

Shashidhara M.S., working as Associate 

Professor and Head, in department of 

Computer Science and Engineering at 

Kalpataru Institute of Technology, Tiptur. 

Published several papers in international 

conference and journals. My research 

interests are Cloud computing, web 

management system, storage systems. 

 

 


