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Abstract— An Eye disease which is known as glaucoma. In 

this the optic nerve of eye which having knowledge of 

colour texture . if it not work it leads to blindness. It is very 

important to detect Glaucoma disease in time.   Cup and  

disc segmentation should be very finely. Segmentation is 

based on pixel classification.In which each and every pixel 

again divided into lot more mini pixel.this pixel containing 

disc ,cup and vessels everyone is having different intensities  

or classess. cluster is created and it intelligently divided into 

different classes . For optic disc and optic cup segmentation 

adaptive histogram equalization which increases contrast of 

histogram image and Gabor filter Is a band pass filter which 

pass the frequency what we desire and remove all noises. 

after segmentation.  Finally Cup to disc ratio  is calculated  

and compared with normal  value for detection of disease. 
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I. INTRODUCTION 

Glaucoma is   a   chronic   eye   disease   which leads   to 

permanent blindness. Therefore detection of this disease in 

time is must require. There are various methods used to 

detect Glaucoma such as raised Intraocular Pressure (IOP) 

measurement, assessment of abnormal visual field and 

damaged optic nerve head assessment. Out of which this 

paper proposes optic nerve head assessment and also it is 

very beneficial. It consists of disc and cup require to 

segment based on superpixel classification. 

 
Fig. 1: Block Diagram of CDR Measurement 

In optic disc segmentation, adaptive histogram 

equalization technique is used to improve the contrast of a 

colour image and Gabor filters are used for texture feature 

extraction.  Combination  of  these  two  parameters  is  very 

useful for classification of each superpixel as disc or non 

disc superpixel. SLIC algorithm is used, because it is fast, 

memory efficient as well as it has excellent boundary 

adherence. Same parameters are used in Optic cup 

segmentation for  classification of  superpixel. Finally CDR 

ratio is evaluated and compared with threshold value for 

detection of Glaucoma.CDR is a cup area(CA) to disc area 

(DA) ratio. Figure 1 shows the block diagram for CDR 

measurement 

II. OPTIC DISK SEGMENTATION 

A. Adaptive Histogram Equalization 

For enhancing the contrast of eyes colour of each object 

Histogram use. enhances the contrast of images by 

transforming the values in an intensity image,  so that the 

histogram of the output image approximately matches a 

specified histogram.adaptive histogram equalization  

enhances the contrast of the grayscale image .selected image 

by transforming the values using contrast-limited adaptive 

histogram equalization . operates on little regions in the 

image, called SUPERPIXEL, rather than the entire image. 

Each pixel is re- divided into many more  contrast of each 

pixel is enhanced, and the histogram of the output pixel 

approximately matches the histogram specified by the 

distinct parameter. After contrast enhancement other which 

is next to cell or pixel concatenates using bilinear 

interpolation to eliminate artificially induced boundaries. 

The contrast, especially in similar areas, avoid amplifying 

any noise that might be present in the image. 

In this paper, both normal and adaptive histogram 

equalization are taken and differentiated. Both are applied 

on colour images. Adaptive histogram equalization gives 

best result with limited contrast for similarareas 

 
Fig.  2:  Histogram Equalization:  (A) Adaptive Histogram 

Equalization, (B) Normal Histogram Equalization of Gray 

Scale Image. 

B. k-Means Clustering: Superpixel Generation: 

  Retinal fundus images have  different textures Of 

cup,disc,blood vessels etc  . k-means clustering algorithm is 

simple to use and understand. It  is fast, memory efficient 

and having excellent boundary of an image. K clusters 

which is the preferred number of nearly equally- sized 

superpixels. . 

In this procedure k-means clustering algorithm is 

used for simplicity ,k-means allgorithm start by assigning 

the cluster centers to random points in the input set then it 

starts to calculating the distance to from each point to the 

cluster center  and assign each pont to its nearest cluster.the 

next step is to recalculate the cluster centers as the mean of 
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each cluster.In algorithm work iteratively by assigning the 

points to their nearest cluster center and updating the cluster 

centers until it converges & no more changes could be 

made.when cluster is done each pixel is labeled with its 

respective cluster finally produced segmented images of all 

different textures.    Finally,  a  post- processing step 

enforces connectivity by re-assigning disjoint pixels to 

nearby superpixels. 

 
Fig. 3: Extracted Disc 

C. Feature Extraction Using Gabor filter: 

For optic disc segmentation, the Peri-papillary atrophy PPA 

region which is copy of disc so it is very difficult to segment 

disc have more intensity Gabor  filter are band passed filter 

with tuneable centre frequency orientation & bandwidth. 

The fourier transform of the gabor filter is Gaussian shifted 

in a frequency. Gabor filter have the ability to perform multi 

resolution and separated , due to its localization both in 

spatial time & spatial frequency domain. Filter with smaller 

bandwidth in the spatial frequency domain are more good 

because they allow us to make finer distinction among 

different intensities, So it is important segmentation, feature 

extracted that shows the division between the disc region & 

PPA region. Finally extracted disc for eye ball fundus Image 

shown in figure. 

 
Fig. 4: Disc and PPA Region 

Gabor filter are band passed filter with tuneable 

centre frequency orientation & bandwidth. The fourier 

transform of the gabor filter is Gaussian shifted in a 

frequency. Gabor filter have the ability to perform multi 

resolution and separated , due to its localization both in 

spatial time & spatial frequency domain. Filter with smaller 

bandwidth in the spatial frequency domain are more good 

because they allow us to make finer distinction among 

different intensities, So it is important segmentation, feature 

extracted that shows the division between the disc region & 

PPA region. Finally extracted disc for eye ball fundus Image 

shown in figure. 

 
Fig. 6: Extracted Disc 

III. OPTIC CUP SEGMENTATION 

For optic cup segmentation, thresholding and binary can be 

used.   The output of  function should be a binary image that 

is 0 for all background pixels and 1 for all object pixels. And 

remove All smaller objects  Thresholding algorithm is used 

to compute a threshold value automatically. One of them 

would be to calculate the median or mean value. The reason 

behind that is if the object pixels are relatively more intense 

than the other  pixel so it is other than background, then 

these object pixel must also be brighter than the average 

pixels. 

 
Fig. 5: Extracted Optic Cup 

And the objects of eyes such as   disc boundary and 

cup  is detected from segmentation The method can be 

affected by many of blood vessels, and thus change the 

shape of the cup and disc. Therefore to tune perfectly  the 

mathematical operations are used to again shape the  cup 

and disc boundary. At last CDR  is Calculated by find the 

ratio of the area of cup to area of disc. 

IV. CDR CALCULATION 

After extracting Optic disc and Optic cup, the CDR ratio is 

calculated, this is given by ratio of area of optic cup to Optic 

disc. When computed CDR is larger than 0.3 value, it will 

be   glaucoma, otherwise normal. 

V. DISCUSSION AND CONCLUSION 

This paper presented Superpixel sorting based methods for 

cup and disc segmentation. It has been proved that Gabor 

filter for feature extraction is beneficial for both optic disc 

and optic  cup  segmentation.  Adaptive  histogram  
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equalization plays an important role as it gives us best 

colour contrast image. 

For Superpixel  generation,  SLIC  algorithm  gives  

best result with improved performance and reduced 

computations. For classification of superpixels as disc or 

non disc region, use of  Gabor  filter  for  feature  extraction  

is  very  beneficial. Adaptive histogram equalization with 

Gabor filter are also important while classification of 

superpixel, to extract optic cup. Finally we compute CDR 

ratio for detection of Glaucoma. 
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