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Abstract: - Segmentation of Optic disc (OD) from a retinal image is a essential step while developing automated screening systems 

for eye disease like diabetic retinopathy, Glaucoma etc. This paper proposes a method of automatic optic disk segmentation based 

on region growing technique with automatic seed selection. In this method Centre of optic disk is considered as a seed to apply 

region growing technique to segment the optic disk from the preprocessed retinal image. Automatic detection of Centre of optic 

disk is done by double windowing method. The algorithm uses image processing techniques like contrast adjustment, 

morphological operations & filtering to process the retinal image and to remove the blood vessels from the retinal image. The 

performance of optic disk segmentation by proposed method is compared with Optic disk segmentation ophthalmologists and 

results are found convincing and efficient. The experimental results indicate this method of segmentation of the OD has good 

accuracy and also is computationally cheap. 
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I. INTRODUCTION    

Glaucoma is a serious eye disease which affects the optic 

disk and leads to permanent vision loss. It is possible to halt 

further loss of optic disk to prevent loss of vision if 

detected in an early stage. It is analyzed that there are more 

than 60 million cases of glaucoma worldwide and it is 

increasing. It is more effective for people above 40 years of 

age. It is estimated that glaucoma is the main cause for 

blindness in all over the world. Image processing based 

approach to analyze retinal images for diagnosis of 

glaucoma [1] & [2] at earlier stage is an important step to 

prevent blindness. Optic disk is an important feature of 

retinal image to detect the glaucoma. Accurate 

Segmentation of the optic disk [3] is an essential step in 

diagnosis of glaucoma at earlier stage. In the method 

mentioned in [4], segmentation of the optic cup and disk is 

done on statistical model-based method. Vessels Direction 

Matched Filter [5] is used to segment optic disk from the 

retinal image. There has been some work reported for 

segmentation and detection of optic disc from retinal 

images. Optic disk is detected using some circular 

transform based method as 

 

     

 

mentioned in [6]. Some of the edge detection method [7] is 

used for the segmentation of optic disk. Boundary of optic 

disk is detected using some morphological, operations, Edge 

Detection & Feature Extraction Techniques [8]. Although 

some image processing based methods has been proposed to 

for optic disk segmentation from retinal images but still 

there is a need for more accurate and low complexity 

methods to segment the region of optic disk. This paper 

presents a automatic method to segment the optic disk from 

retinal image The main contribution of this paper is 

automatic segmentation of the optic disc from the retinal 

image using a seed growin method where the seed is also 

determined automatically. The centre of the optic disc is 

considered as the seed and this point. Centre of optic disk is 

automatically detected by double windowing method. 

Region growing technique is applied to segment the optic 

disk from the retinal image and centre of optic disk is 

considered as the seed point to grow the region. Unlike other 

methods, the idea to consider centre of optic disk as a seed 

point makes this method accurate and efficient. Further the 

paper is organized as follows. Section II describes the 

important features related to retinal image. Section III 

describes the method of preprocessing of retinal image, 
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detection of centre of optic disk and segmentation of optic 

disk from the retinal image. Section V represents the 

experimental results of optic disk segmentation in the 

retinal images. Finally section VII concludes the paper. 
                                        

II. IMPORTANT FEATURES OF RETINAL IMAGE 

 

Retinal image of an eye represents the interior surface of 

the eye, which includes the blood vessels, macula, optic 

disk & optic cup. Fig. 1 shows the color retinal image and 

some important features of retinal image like Optic disk, 

Macula & Retinal Blood Vessels. Initially Glaucoma starts 

affecting the optic disk with a change in the cup to disc 

ratio. Hence, accurate optic disk segmentation is an 

important step for efficient detection of glaucoma from 

retinal images. 

 
Fig. 1 Retinal Image: Important Features 

 

III. PROPOSED METHODS 

 

The proposed method of Automatic optic disk 

segmentation from retinal image is divided into three main 

subsections which deal with retinal image processing, 

detection of center of optic disk based on double 

windowing method and segmentation of optic disk using 

region growing technique. 

A. Retinal Image Processing 

Initial step of retinal image processing includes adjusting 

the intensity of the image. The suitable intensity image is 

determined by combining the red and green components of 

color retinal image by assigning some weights as follows: 

 

I =W × Ir + (1- W) × Ig (1) 

Where Ir and Ig denotes the red and green component of 

color retinal image. Parameter W controls the weights of Ir 

and Ig . The value of W is set at 0.75 to get the appropriate 

intensity image which is suitable for further processing [6]. 

The reason 

of assigning more weight to red component is to maintain 

the variation in the image across the optic disk boundary and 

suppress that across the blood vessels which are usually 

much stronger in green component than that in red 

component. Blood vessels extending from optic disk may 

interfere with the accurate segmentation of the optic disk. In 

order to reduce such effects and noisy parameters from the 

weighted intens image, median filtering is done using a large 

window size. 

 
Fig. 2: Weighted intensity image (Left) and Filtered 

Weighted intensity Image (Right) 

 

B. Detection of Center of Optic Disk Based on Double 

Windowing Method 

 

Optic Disk (OD) is the brightest feature of retinal image. 

The OD is the location where the optic nerve exits, and it is 

usually a vertically slightly elliptical shaped object. Optic 

disk appears as a bright white or yellowish as clearly shown 

in the Fig.1. To segment the bright intensity object in the 

retinal image, a double windowing method is used. 

 

Centre of optic disk is detected automatically using 

following steps: 

 

a)  Green Channel is extracted from the color retinal image 

as green channel contains the maximum information content 

required to detect the centre of optic disk. 

 

b) To get the row of the center of optic disk, A window of 

dimensions (W×No. of columns of the retinal image) is 

passed through the image spatially, for all rows and maxima 

is obtained. 

 

c)  Another window of dimensions W×W is passed through 

the detected row for all the columns and the maxima is 

considered as column of centre of optic disk. Where W is 

approximately equal to No. of Rows/10 which is assumed as 

the radius of the OD. The value of W depends upon 

zooming level of image. 

Where W is approximately equal to No. of Rows/10 which 

is assumed as the radius of the OD. The value of W depends 

upon zooming level of image 
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Fig.3. Window 1 for OD detection 

 
Fig.4 Window 2 for OD detection 

 

Fig. 3 shows the window used to get the row of centre of 

optic disk and fig. 4 represents another window, which is 

used to get the column of centre point of OD. Hence, the 

coordinates of the centre of OD are obtained automatically. 

The detected centre of the optic disc is clearly shown for 

retinal image in Fig. 5 

 
Fig. 5: Optic Disk is marked on the processed Retinal 

Image (Left) and on the Color Retinal Image (Right) 

 

 

C. Segmentation of Optic Disk using Region Growing 

Technique: 

Region growing is a simple and efficient approach to 

segment the objects from image. The procedure of region 

growing starts from some pixels (seeds) representing 

distinct image regions and to grow them, until they cover 

the entire image. For region growing, a predicate describing 

a growth mechanism and a predicate checking the 

homogeneity of the regions after each growth step is 

required. Hence basically following two things are required 

to apply the region growing procedure on the image. 

(i) Seed Selection (ii) Predicate/Criteria to grow region 

 

In this paper region growing procedure is applied to segment 

the optic disk from processed retinal image. Centre of optic 

disk is automatically detected using double windowing 

technique explained in sub-section III B. Center of optic 

disk is considered as a seed point for region growing 

procedure to segment the entire region of optic disk from the 

processed retinal image. The main motive of applying region 

growing technique is to segment the area of optic disk. The 

single seed which is the center of optic disk is considered to 

grow the region for the segmentation of the optic disc from 

the image. Now after the selection of seed point, a 

predefined predicate is required to grow the region to 

segment the optic disk. In this paper the homogeneity 

predicate is based on the average intensity of the four 

neighboring pixels of the seed point. As it is analyzed that 

optic disk is the largest brighter area in the retinal image, 

hence optic disk segmentation is successfully done by 

considering the average intensity as a predicate to grow the 

region. 

 

Automatic segmentation of optic disk is done using 

following steps: 

 

d) Centre of optic disk is considered as a seed point. 

e)  Four Neighboring Pixels of seed point are selected to 

grow the region 

f) Average intensity of neighboring pixels is considered 

as the predicate to grow the region. 

g) Mean Value is calculated for selected neighboring pixels 

to get the decision. If M > T Region grows [Selected pixels 

belongs to object (Optic Disk) pixels] If M<T Stop Region 

Growing [Put a mark on that centre pixel considered as the 

boundary pixel of object] Where M is the calculated mean 

value of neighboring pixels and T is Threshold parameter 

used to take decision to grow the region. 

 

This procedure is applied from seed and continues for all the 

pixels until region growing stops. This method of region 

growing is computationally efficient because center of optic 

disk is considered as a seed point. Hence region starts 

growing from the centre of optic disk and stops after very 

less iterations because optic disk is the brighter area of 

retinal image as compare to the others. Experimental result 

represents that the optic disk is successfully segmented from 

the retinal image and computational time requires is very 

less. Fig. 6 shows the block diagram of region growing 

technique employed for automatic optic disk segmentation 

from the retinal image. 
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Fig. 6: Block diagram of Region Growing Technique used 

for Automatic Optic Disk Segmentation. 

 

IV.   EXPERIMENTAL RESULTS 

 

This method of automatically optic disk segmentation using 

region growing concept with automatic seed selection was 

tested over large data base. Fig. 7 represents results of optic 

disk segmentation for two samples of retinal images. 

 
 

 
Fig. 7: (a) Color Retinal Image, (b) Weighted intensity 

Image after bloo vessel removal (c ) OD segmentation on 

pre- processed image (d) OD segmentation on Color 

Retinal image 

Results of Optic Disk segmentation by proposed method are 

compared with Optic disk segmentation by ophthalmologists 

and found convincing. Segmentation of optic disk by 

ophthalmologists and proposed method for five retinal 

images are shown in the Fig. 8. It is clearly seen in the fig. 8 

that optic disk is segmented accurately in retinal images 

 

 
Fig. 8: (a) Optic Disk segmentation by proposed method 

(Center of optic disk is marked by black single mark “+” 

and Boundary of optic disk is marked by blue marks “*”) 

(b) Optic disk segmentation by ophthalmologists 
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Table 1 represents the computation time required for optic 

disk segmentation by proposed method. Table 1 show that 

computational time needed to segment the optic disk using 

region growing method with automatic seed selection I 

very less. Hence this proposed algorithm may be 

considered as a significant development towards automatic 

detection of optic disk from retinal images which can 

determine the seed point automatically and also is very 

efficient in terms computation. 

 

TABLE 1 

 

COMPUTATION TIME REQUIRED FOR OPTIC DIS 

SEGMENTATION BY PROPOSED METHOD 

 
 

V. CONCLUSION 

 

The automatic segmentation of the optic disk (OD) region 

in retinal images can be helpful in diagnosis of glaucoma at 

earlier stage to prevent blindness. In this paper, an 

automatic method is proposed to detect the center of OD 

and segment the optic disk area in retinal image. The 

automatic detection of the OD is an added advantage 

because this can be efficiently used as the seed for the 

growing region. Windowing technique used to determine 

the centre of the OD is accurate and efficient. Region 

growing procedure used to segment the region of OD from 

the pre-processed image with centre of OD considered as 

the seed point to grow the region seems to be a good choice 

for automatic segmentation of OD. Proposed algorithm 

when tested over a large data set of retinal images has 

given encouraging results. Experimental results indicate 

that OD is segmented accurately from the retinal image and 

computational time is very less. Future work may be to 

even increase the computation cost of this method for 

improved efficiency. 
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