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Abstract: Glaucoma is a disease that primarily affects the eye’s optic nerve leading to early blindness in most 

of the cases. The occurrence of glaucoma increases the pressure of eye due to which the optic nerve gets 

damaged. Localization of optic nerve is important but is highly prone to be inaccurate because of the cloudy 

images obtained in fundus photography. This project aims at providing an enhanced image of the eye’s retina 

helping in early diagnosis of glaucoma using a method called Transverse Dyadic Wavelet Transform.Wavelet 

transform works by analysing an image and converting it into a set of mathematical expressions that can be 

decoded later. Many existing systems use simple Dyadic Wavelet Transform. In this method, output is not 

optimal because it smoothes away some fine structures in flat areas where variance is very low. As the output is 

not optimal, diagnosis may be incorrect. Proposed methodology uses Transverse Dyadic Wavelet Transform. It 

uses Haar wavelet is used for decomposition of input image and CDF 9/7 wavelet is used for the reconstruction 

of the image. In Haar wavelet basis, the pixel is averaged together pair-wise and is calculated to obtain the new 

resolution image with pixel values. Cohen-Daubechies-Feauveau 9/7 wavelets are biorthogonal wavelets that 

are not similar to orthogonal Daubechies wavelets but their construction idea is the same. A biorthogonal 

wavelet is a wavelet where the associated wavelet is invertible but not necessarily orthogonal. Thus, this 

method results in enhancement of image quality helping in early diagnosis of glaucoma. 

 

 

I. INTRODUCTION 

Glaucoma is one of the leading causes of 

permanent blindness for aged people. This is 

caused due to the increased fluid pressure and 

improper drainage of fluid in the eye.  Diagnosis 

of glaucoma is mainly based on the Intra Ocular 

Pressure (IOP), medical history of patient’s 

family,and change in optic disc structure. Eye 

pressure of greater than 22 mm Hg is considered 

one of the symptoms of glaucoma.  It is 

suggested that combining various imaging 

methods will significantly improve the accuracy 

of glaucoma identification. The glaucoma disease 

is characterized by change in the structure of 

nerve fibers and optic disc parameters such as 

diameter, volume, and area. Structural changes 

occur due to obstruction to the discharge of 

aqueous humor, which in turn increases IOP. This 

injures the optic nerve fiber and prevents the 

transmission of information from eye to the brain. 

Ophthalmologists examine distinct regions to 

identify disease during eye inspection. Different 

methods have been employed to determine 

representative features such as irregularity of 

blood vessels. The thermal images are used for 

the diagnosis of glaucoma and diabetic 

retinopathy. Damage to optic nerve fiber is 

detected using the morphological features of 

thermal images. Morphological features such as 

cup to disc ratio, the ratio of area of blood vessels 

in inferior-superior side to the nasal-temporal 

side, and ratio of distance between the optic disc 

center and optic nerve head to diameter of the 

optic disc are used to detect glaucoma. In 

morphological methods, choosing structural 

elements is difficult which may not yield high 

classification accuracy. Image segmentation 

based techniques have been used for glaucoma 

detection. These segmentation have shortcomings 

like localization, thresholding or demarcation 

which may lead to unacceptable results and 

unavoidable errors in glaucoma diagnosis. In 

order to overcome these difficulties, an 

automated diagnosis methodarepreferred for 

glaucoma diagnosis. Selection of robust features 

are necessary to develop a robust system.Higher 

Order Spectra (HOS) coupled with texture 

features are used to mprove the classification 

accuracy. In Discrete Wavelet Transform (DWT) 

energies are used as features for glaucoma 

detection. The HOS bi-spectrumfeatures and 

wavelet energy features are used for glaucoma 
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diagnosis. Unlike DWT, the Transverse dyadic 

wavelet transform is a signal dependent 

decomposition technique. The DWT has a set of 

fixed basis functions that are signal independent. 

The working principle of TDWT depends upon 

frequency spectrum of the signal. 

 

 

II. EXISTING SYSTEM 

On this paper, we approximate the degradation 

of the retinal pix as a mixture of human-lens 

attenuation and scattering. a singular shape-

preserving guided retinal picture filtering 

(SGRIF) is then proposed to repair snap shots 

based totally at the attenuation and scattering 

version. The proposed SGRIF consists of a step 

of global shape shifting and a step of worldwide 

side-keeping smoothing. Our outcomes show 

that the proposed SGRIF approach is capable of 

enhance the comparison of retinal photographs, 

measured by means of histogram flatness 

measure, histogram spread and variability of 

neighborhood luminosity. in addition, we 

similarly explored the blessings of SGRIF for 

next retinal photograph processing and analysing 

duties. in the two packages of deep gaining 

knowledge of based optic cup segmentation and 

sparse studying based totally cup-to-disc ratio 

(CDR) computation, our outcomes display that 

we're capable of achieve greater accurate optic 

cup segmentation and CDR measurements from 

pictures processed by using SGRIF. 

 

III.    PROPOSED SYSTEM 

3.1BLOCK DIAGRAM 

 
 

3.2    IMAGE ACQUISITION  

The first stage of the process is image acquisition 

which is the step, where the images are extracted 

from various sources. It is an input image which is 

further processed to provide a desired output 

image. Images can be extracted from different 

sources through various cameras. For example,X-

Ray images are captured using cameras which are 

sensitive to X-Ray, infrared images are captured 

using cameras which are sensitive to infrared 

radiations and normal images (family pictures 

etc.)are captured using cameras which are sensitive 

to visual spectrum. In this process we use fundus 

camera which captures a photograph of the back of 

the eye i.e.,fundus[9]. The captured fundus image 

is further processed.   

 

 
               Fig.1.Fundus image of eye 

 

3.3 IMAGE PREPROCESSINGThe image 

preprocessing is done in order to improve the 

features of image that are necessary to provide a 

quality image by suppressing unwanted distortions. 

The first step of the process is to resize the image 

taken through the fundus camera according to our 

convenience. RGB (red, green, blue) image is a 

three- layered image of 24-bit whereas Grayscale 

image is a single layered image of 8-bit, hence the 

resized RGB image is converted to grayscale 

image to reduce complexity. Then, padding is 

performed on the converted grayscale image. 

Padding is nothing but adding of pixels at the 

edges of the image. As, the variations are enhanced 

due to padding, the images can be viewed clearly.  

Then the image is passed to the high pass filter 

which allows only high frequencies. High pass 

filter includes Butterworth, Gaussian, Chebyshev 

etc. In this method we use Gaussian filter since it 

removes image noise and unwanted information. 

Finally output of the high pass filter is obtained. 

 

 
Fig.2.High pass filter output 

 

3.4 DISCRETE WAVELET TRANSFORM 

Wavelets are general representation and analyzation 

of  images. Wavelet are used to reduce noise of the 

two -dimensional signals, such as images. Thus, it 

provides a greater clarity with less loss of 

information in the image. Wavelet transform is 

used to represent an image efficiently Image 

processing can be done through both Discrete 

Fourier Transform (DFT) and Discrete Wavelet 

Transform (DWT). DWT can capture both 
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frequency and location information, whereas DFT 

can capture only frequency information. Hence, we 

are using Discrete Wavelet Transform.  DWT is a 

biorthogonal wavelet, hence decomposition and 

reconstruction filters are defined separately. 

Biorthogonal wavelets are used in image processing 

to detect white gaussian noise and filter it, because 

of its high contrast of neighboring pixel intensity 

values. The output image of the high pass filter is 

decomposed and reconstructed using Haar wavelet, 

which is the first wavelet in family of DWT. Haar 

wavelet is used to pair up input values, storing the 

difference and passing the sum. 

 

 
(a) 

 
(b) 

Fig.3. (a) Input image 

(b)DWT output image 

Since the input and output images does not show 

much variations, the DWT process is not optimal. 

Since output of DWT is not optimal, Transverse 

Dyadic Wavelet Transform (TDWT) method is 

introduced. 

 

3.5 TRANSVERSE DYADIC WAVELET 

TRANSFORM 

Transverse Dyadic Wavelet Transform (TDWT) is 

introduced to overcome the drawbacks of Discrete 

Wavelet Transform (DWT).The drawbacks of 

DWT are, 

 DWT is more complex to perform. 

 It requires more memory to store the 

result. 

 Theories of DWT are difficult to learn. 

 Interpretation of results is more difficult. 

 Confusion arises in the usage of bases 

(frequency, location). 

 DWT acts as a disadvantage, when the 

base (time) is not required. 

 

In Transverse Dyadic Wavelet Transform, 

decomposition is performed using Haar wavelet. 

Haar wavelet uses reversible property for 

decomposition of image. In this property, the 

additional informations are attached to the original 

image which can be restored after taking out hidden 

messages perfectly. The usage of reversible 

property helps in extracting the images without any 

edge effects that arises as a major problem in other 

transforms. The decomposed image is now 

reconstructed. Reconstruction is performed using 

Cohen- Daubechies- Feauveau wavelet (CDF 9/7). 

They are the first family of biorthogonal wavelets. 

It is used for lossy compression which removes 

unwanted information thus restoring memory. CDF 

9/7 uses lifting property for reconstruction of 

images. Lifting property includes three steps. The 

first step is the split phase, which involves splitting 

of odd and even datasets. The second step is the 

predict phase, where the odd data is predicted from 

the even dataset. The third step is the update phase, 

that is used to update the even set during the 

wavelet coefficient.Thus,the image is reconstructed. 

Now you can see the nerves, as TDWT process has 

made the nerves to project clearly. As the nerves 

are clearly projected Optic Disc(OD) localization 

and segmentation[11] will become easier for 

doctors. Further in this system we have compared 

two images and euclidean distance is calculated 

using the below formula,Euclidean distance = 

sqrt(sum((h-h1).^2)) 

Among the two images one is glaucoma defective 

image and other is a health image[1]. 

The advantages of TDWT are, 

 The process is conceptually simple and 

fast. 

 It is memory efficient, as it removes the 

unwanted information. 

 It can be computed without a temporary   

array. 

 

3.6  PERIPHERAL INTERFACE 

CONTROLLER (PIC)  

 

 
 

Fig.5.PIC Controller 

 

A PIC 16F877A (Programmable intelligent pc or 

Peripheral Interface Controller) is a forty-pin (DIP) 

IC out of which 33 pins are for enter and output. 

One of the essential advantages is that it is able to 

be write-erase as in many instances as possible as it 

makes use of FLASH reminiscence generation. An 

EEPROM is also featured in it which makes it 

viable to store some of the information permanently 

like transmitter codes and receiver frequencies and 

a few different related records. 
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IV. RESULT 

 

 
(a) 

 
(b) 

                   Fig.6. (a)Input image 

                             (b)Output image 

Figure.6.(b) is the final output of our proposed 

system. From the output we can see the nerves 

projecting out which makes the localization and 

segmentation process easier. Thus , it reduces 

erroneous diagnosis. 

 

V.  CONCLUSION 

Picture excellent is a critical reality that is 

affecting the performance picture analysis.  On 

this paper we endorse Transverse Dyadic Wavelet 

remodel to put off the artifacts due to a cloudy 

human lens.our outcomes display that the 

proposed method is capable of enhance the 

assessment within the retinal images, which is 

meditated by means of histogram flatness size, 

histogram unfold and variability of neighborhood 

luminosity. We further validate the algorithm with 

next optic cup segmentation using sparse gaining 

knowledge of. The experiments display that the 

proposed approach is beneficial for the subsequent 

duties. Our technique enhance CDR size. Asss a 

result the proposed is beneficial in optic disc 

localization and segmentation. 
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