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Abstract: As scientific study revealed that eyes are the best 

indicators of many life threatening diseases. By examining 

the pathological variance of the segmented retinal image, 

Optometric physician can infer the information about the 

abnormality. This research helps in finding out the 

abnormalities like open angle glaucoma and angle closure 

glaucoma at early stages and hence we can avoid permanent 

vision loss. The main aim of this research is to provide 

reliable segmented fundus retinal image to help the 

ophthalmologists to figure out the abnormality precisely.The 

proposed work CLAHE(Contrast Limited Adaptive 

Histogram equalization) presents an efficient segmentation 

method for extracting the blood vessels from the fundus 

images. The main advantage of Contrast Limited Adaptive 

Histogram equalization as compared to histogram 

equalization method is,  Contrast Limited Adaptive 

Histogram equalization can avoid the over amplification of 

the noise.  
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1. Introduction: 

Diagnosis at early stage is very important in many sight-

threatening ailments like glaucoma, hypertension and diabetic 

retinopathy which cause blindness among working age 

people. So retinal image analysis has become one major 

diagnosis method in modern ophthalmology. Image analysis 

of retina primarily involves in segmentation of blood vessel, 

segmentation of optical disc and fovea segmentation for 

recognizing and examining any abnormalities in the eye.. The 

contrast Enhancement is one of the compulsory steps in any of 

the employable image analysis methods. The most frequently 

encountered  challenge of any contrast enhancement algorithm 

is finding a way to regulate the amplification in accordance 

with the illumination variations over the entire image.An 

usual solution is applying a homomorphic filter to normalize 

the illumination of the image. However, some contrast 

enhancement techniques like local method of normalization 

(LN) have the capability of analyzing the local illumination 

and regulate the amplification to bring the final output up to 

an acceptable level of quality. Glaucoma is a thief of eye 

sight. It causes pressure on optic disk of the eye. On the 

longer run the ability of the eye to see the objects gets worse 

and even causes the vision loss. Hence retinopathy should be 

done at the early stages. In this we will propose an advanced 

method for prediction the glaucoma at the early stages. 

CLAHE is able to handle the illumination variation by 

performing local histogram equalization and also able to 

regulate the amplification of the details.  

 

 

Fig 1: comparison of normal eye and eye with Glaucoma  

Literature Review: 

 Meindert et al. (2007) has designed a supervised algorithm fo 

the purpose of differentiating many retinal diseases. Our 

proposed work mostly relies on the technique called pixel 

classification, which had tested on a huge dataset showing the 

robustness of this approach. Raghu al. (2007) performed the 

disease detection based on the morphology. Microaneurysm 

detection in retinal images is used in the Contrast 

normalization method which is  done by Alan et al. (2006). To 

determine the changes in retinal images for detecting 

Glaucoma a model has been developed by Koen et al. (2005). 

The results thus obtained are analyzed using the performance 

metrics namely sensitivity and specificity 

2. Histogram Equalization Method 

Normally the histogram equalization method spreads out 

intensity values along the total range of values in order to get 

the higher contrast. This method is specifically useful when an 

image is represented by close the  contrast values, like  images 

in which   background and the foreground are bright at the 

same time, or else both are dark at the same time.  

Histogram equalization is an image processing technique for 

adjusting intensities of the image to enhance contrast. let  g  

be a given image size m by n matrix of integer pixel 

intensities ranging from 0 to k-1. Consider 256 possible 

intensity values. Consider q denotes the normalized histogram 

of g. 

   qn  = 

                                 

                      
  n= 0,1,2… 

3. Contrast limited adaptive histogram equalization 

method 

One of the main features in color retinal image is the blood 

vessel contrast. The contrast of any image can be considered 
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as combination from values of intensity range and difference 

of the maximum pixel values and minimum pixel values in the 

image. The main objective of image enhancement using 

histogram manipulation is to get the uniform distribution of 

the pixel intensity. The image with low contrast has narrow 

effective intensity range. Histogram equalization method 

spreads the intensity distribution and adjusts the intensity of 

the original image. This is done normally by using the 

Contrast limited adaptive histogram equalization method. The 

proposed method removes the noise over amplification.   

  

Fig. 2 Flow chart for CLAHE method 

1. Results And Discussion 

  Fig. 2, 5, 8, 11 shows the output of a sample image which 

has been enhanced by contrast enhancement method. 

Including the blood vessels which are in the input fundus 

image, there are some other components like the fovea, the 

darker portion at the middle region of the considered image 

and  optical disc which is present at the convergence point of  

the overall blood vessels is enhanced by proposed method. 

  The Input fundus images has been segmented by using the 

contrast limited adaptive histogram equalization method. 

These images are shown in the figures shown below. These 

results will help the ophthalmologists to identify diseases at 

the early stages. 
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Conclusion And Future Work: 

By observing the output images of the fundus images which 

are taken from the fundus cameara, we can clearly see that the 

output of the Contrast Limited Adaptive Histogram 

equalization performed better result. Future is to provide 

quantitative method of analysing the various parameters like 

true positive rate, false positive rate, and accuracy. 
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