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Abstract: One of the eye infections is glaucoma and its effects on the optic nerve and after some time end up genuine because of strain and pressure in 
the mind. The infections are caused inside the eye by the progression of intraocular pressure. The retina is a layer of tissue at the forefront of an eye that 
detects light and sends the signal to the mind. The infections are obtained and may not appear later in time. In the event that the infection is 

distinguished early, it stays away from the visual field setback. The essential Open Angle Glaucoma (OAG) management is a standout amongst the most 
critical and most difficult parts of the glaucoma location. The different discoveries that rely upon conclusion of glaucoma are intraocular weight, visual 
field misfortune, and optical nerve glass. Glaucoma recognition should be possible by different advances perimetry, tonometry, ophthalmoscopy, 

pachymetry, gonioscopy. To address the disease advanced methodologies are proposed such as prepossessing using RLS (Recursive  least square) 
algorithm to improve the quality of the image.  The image is obtained is low contrast and consists of speckle-noise which is difficult to analyze the image. 
The removal of this noise preprocessing is done. The evacuation of this commotion preprocessing is finished. The objective of  research work is to build 
up a calculation for the programmed discovery of glaucoma infection and its arrangement for anomalous and typical eye pictures. To characterize the 

pictures as typical or strange the classifier clients are SVM, arbitrary woodland, ANN, SOM, and Naive Bays, for finding the better precision discover 
which classifier is useful for grouping of ordinary retinal pictures and glaucomatous pictures. Here, the blends of data from auxiliary and useful tests are 
engaged with the early finding of glaucoma. In the examination work vitality and basic highlights are considered. By utilizing 2D DWT (two dimension 

subgroups disintegration) vitality include extraction are done and the achievement is done using MATLAB. For the overall work of this paper, Graphical 
User Interface (GUI) is created to make user-friendly and to browse the database image for further process. Each stage of the operation is automatically 
applied for the next process until classifications. The proposed RLS filter will be a suitable approach for denoising the speckle noise from Glaucoma 

medical images. From these results, it can be seen that the proposed plain intensity filter has an improvement in MSE by 12%, SNR by 52%, PSNR by 
25% and after classification of the database, the accuracy of the work is 92% as compared to the existing works in the literature. 
 

Index Terms: RLS Filter, DWT, Symlet, Biorthogonal and Daubechies wavelets, MLP-BP ANN. 

——————————      —————————— 

 

1 INTRODUCTION             
Currently, there is an expanding enthusiasm for building up 
programmed frameworks that screen an immense number of 
individuals for vision compromising sicknesses glaucoma and 
diabetic retinopathy and to give a mechanized recognition of 
the infection. Picture preparing is currently getting to be 
reasonable and a valuable apparatus for screening. Advanced 
imaging offers an excellent changeless record of the fundus 
pictures, which are utilized by ophthalmologists for the 
checking of movement or reaction to the treatment. Advanced 
pictures can possibly be handled via computerized 
investigation frameworks. Fundus picture examination is a 
convoluted undertaking, due to the fluctuation of the fundus 
pictures as far as shading or dark levels the morphology of the 
anatomical structures of the retina the presence of specific 
highlights in various patients that may prompt an off-base 
understanding. In the writing, various instances of the 
utilization of computerized imaging procedures utilized in 
distinguishing proof of diabetic retinopathy can be found. 
There have been not many research examinations to 
recognize retinal segments like optic circle, optic cup and 
injuries like hard and delicate exudates. The significant 
commitments to distinguish glaucoma and seriousness of 
diabetic retinopathy utilizing fundus pictures . Glaucoma 
location calculations are comprehensively characterized into  

 
two classes, which depend on the recognition of optic circle 
and discovery of optic cup, Optic plate and optic cup 
identifications are thought about dependent on the limitation, 
discovery and limit extraction strategy. Strategies to identify 
diabetic retinopathy are disclosed as for different extractions 
of highlights and irregularity location in fundus pictures. The 
inadequacies in the current calculations are distinguished and 
a strategy is proposed to identify glaucoma and diabetic 
retinopathy at a beginning period for screening applications. 
Annu.et.al[1] proposes glaucomatous picture order utilizing 
surface highlights inside pictures and it will be arranged viably 
dependent on Probabilistic neural system (PNN).Texture 
includes inside pictures are effectively sought after for exact 
and productive glaucoma grouping. Vitality circulation over 
wavelet sub groups and Principal Component Analysis (PCA) 
were applied to locate these significant surface highlights. 
Highlights were acquired from Daubechies (db3), Biorthogonal 
(bio3.3, bio3.5, and bio3.7) and Symlet (sym3) wavelet 
channels. Rajendra Acharya.et.al, [2] the retinal optic nerve 
fiber layer can be evaluated utilizing optical rationality 
tomography, filtering laser polarimetry and Heidel berg retina 
tomography examining strategies. In this paper, we present a 
novel strategy for glaucoma discovery utilizing a blend of 
surface and higher request spectra (HOS) highlights from 
computerized fundus pictures. Bolster vector machine, 
successive negligible streamlining, credulous Bayesian and 
irregular timberland classifiers are utilized to perform 
managed classification. Gwenole Quellec.et.al[3] Automated 
discovery of injuries in retinal pictures is a critical advance 
towards efficient early recognition, or screening, of enormous 
in danger populaces. Specifically, the identification of microa 
neurysms, more often than not the first indication of diabetic 
retinopathy (DR), and the recognition of drusen, the sign of 
age related macular degeneration (AMD), are of essential 

———————————————— 
 Author name  is currently pursuing masters degree program in 

electric power engineering in University, Country, PH-01123456789. 
E-mail: author_name@mail.com 

 Co-Author name  is currently pursuing masters degree program in 
electric power engineering in University, Country, PH-01123456789. 
E-mail: author_name@mail.com 

(This information is optional; change it according to your need.) 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 01, JANUARY 2020       ISSN 2277-8616 
 

1187 
IJSTR©2020 

www.ijstr.org 

significance. Linlin Shen and Sen Jia .et.al,[4] In this paper, 
we propose a 3-D Gabor wavelet based methodology for pixel 
based hyperspectral symbolism classification. A lot of complex 
Gabor wavelets with various frequencies and directions is first 
intended to concentrate signal changes in space, range, and 
joint spatial ghostly areas. The greatness of the reaction at 
each examined area (x,y) for otherworldly band b contains rich 
data about the sign fluctuations in the nearby locale. Cheng-
Hsuan Li.et.al[5], Recent examinations show that 
hyperspectral picture classification systems that utilization 
both ghostly and spatial data are progressively reasonable, 
compelling, and powerful than those that utilization just 
otherworldly data. Utilizing a spatial relevant term, this 
examination modifies the choice capacity and limitations of a 
help vector machine (SVM) and proposes two sorts of spatial 
logical SVMs for hyperspectral picture classification. 
Fereidoun.et.al [6] Need for from the earlier learning of the 
segments involving every pixel in a scene has set the end part 
assurance, instead of the end part wealth quantification, as 
the essential focal point of numerous unmixing approaches. 
Without the data about the unadulterated marks present in a 
picture scene, which is frequently the situation, the mean 
spectra of the pixel vectors, legitimately separated from the 
scene, are typically utilized as the unadulterated marks' 
spectra. Sumeet Dua. et.al [7]Texture includes inside pictures 
are effectively sought after for exact and efficient glaucoma 
classification. Vitality conveyance over wavelet subbands is 
applied to find these significant surface highlights. In this 
paper ,we research the biased capability of wavelet highlights 
got from the daubechies(db3), symlets (sym3), and 
biorthogonal (bio3.3, bio3.5, and bio3.7) wavelet filters. 
Dhivyabharathi.et.al[8],. This paper introduces a programmed 
strategy to discover the thickness of RNFL utilizing OCT 
pictures. The proposed calculation first concentrates every 
one of the layers present in the OCT picture by surface 
division utilizing Gabor channel technique and a calculation is 
then created to fragment the RNFL. The thickness estimation 
of RNFL is naturally shown dependent on pixel computation. 
Kurnika Choudhary.et.al[9]. In this paper glaucoma is 
characterized by separating two highlights utilizing retinal 
fundus pictures. (I) Cup to Disk Ratio (CDR). (ii) Ratio of 
Neuroretinal Rim in mediocre, predominant, transient and 
nasal quadrants that is to state ISNT quadrants. Gauri 
Borkhade.et.al[10] This paper investigates the neural system 
as an eye illness classifier. In this multi-layer neural system 
and head segment based execution examination is 
investigated. Determination of the ideal parameters, for 
example, number of concealed layers, learning standards and 
move capacities are contemplated. The grouping results are 
acquired through thorough experimentation. 
Vijayan.et.al[11],This paper proposed circle and cup division 
system for glaucoma discovery utilizing feed forward system. 
In optic circle division and optic cup division , focus 
encompass measurements are utilized to group each 
superpixel as plate or non circle. The portioned optic plate and 
optic cup are then used to process the cup to circle proportion, 
this cup to circle is then contrasted and edge esteem. 
Hussandeep.et.al[12],The technique proposed for the location 
of optic circle and optic cup division utilizing morphological 
activities. The point of this paper is to discover the cup to 
circle proportion of glaucoma patient and check the degree of 
malady. In the event that the cup to plate proportion surpasses 
0.3 it demonstrates high glaucoma for the tried patient. 

Ms.PoojaChaudhari .et.al[13], This paper proposes novel 
technique to distinguish Glaucoma. This strategy utilizes feed 
forward Artificial Neural Network and Cup To Disk proportion 
to distinguish Glaucoma. It is seen that this technique gives 
more precise outcomes than earlier strategies accessible. This 
paper discusses detail procedure of new technique, its 
applications and future extension. Nikita.et.al[14],We propose 
a report on programmed classification of three basic sorts of 
dangerous lymphoma: ceaseless lympho-cytic leukemia, 
follicular lymphoma, and mantle cell lymphoma. The objective 
was to find designs demonstrative of lymphoma malignan-cies 
and permitting arranging these malignancies by type. 
Sharanya .et.al [15], we propose a technique for Cup to Disk 
Ratio (CDR) appraisal utilizing 2-D retinal reserve us pictures. 
In the proposed technique, the optic circle is first divided and 
recreated utilizing a novel Sparse Dissimilarity Constrained 
coding (SDC) approach which considers both the divergence 
imperative and the sparsity limitation from a lot of reference 
plates with known CDRs. Along these lines, the reproduction 
coefficients from the SDC are utilized to figure the CDR for the 
testing plate. The fragmented optic circle and optic cup are 
then used to process the cup to plate proportion for glaucoma 
screening. Jyotika Pruthvi.et.al[16], specifically, Anisotropic 
Diffusion Filter for clamor expulsion, Otsu Thresholding, 
Canny edge guide and Image Inpainting for extraction of 
retinal veins, K means Clustering, Multi-thresholding, Active 
Contour Method, Artificial Neural Network, Fuzzy C Means 
Clustering, Morphological Operations have been utilized and 
analyzed utilizing normal measures for discovery of limit of 
optic plate and cup, displayed as circular articles. Anju soman 
.et.al [17]Glaucoma is an eye ailment .It is recognized from 
retinal pictures utilizing a few classifiers like Support vector 
machine, arbitrary backwoods, Dual successive insignificant 
streamlining, Naïve Bayes and fake neural systems. A few 
highlights are gotten from retinal pictures utilizing 2D-DWT. 
These highlights are utilized for characterization. Diverse 
wavelet highlights are acquired from the three channels 
Symlet (sym3), Daubechies (db3) and Biorthogonal (bio 
3.3,bio 3.5,bio 3.7) wavelet channels. Amanita septiarini.et.al 
[18] the normal for glaucoma are high eye pressure, loss of 
vision step by step which can make visual deficiency and 
harm the structure of retina. The harms which may happen for 
instance are basic structure changes of the Optic Nerve Head 
(ONH) and Retinal Nerve Fiber Layer (RNFL) thickness. The 
noticeable piece of ONH which is the highlights of glaucoma, 
for example, circle, cup, neuroretinal edge, Parapapillary 
decay and veins. Darsana.et.al [19]. This paper proposes 
programmed glaucoma evaluation by consolidated 
examination of fundus eye picture and patient information. 
Fundus picture highlight extraction and visual parameter 
assessment are done for picture level investigation. The 
systems utilized for highlight extraction incorporate shading 
model investigation, morphological handling, separating and 
thresholding. Visual parameters considered are Cup to Disk 
Ratio (CDR), Rim to Disk Ratio (RDR), cup to circle zone 
proportion and Inferior Superior Nasal Temporal(ISNT) 
proportion of veins in plate locale. Apeksha Padaria .et.al [20], 
robotized Glaucoma finding is required to identify the variation 
from the norm so when early signs are watched restorative 
medicines can be endorsed and vision misfortune can be 
averted. Heaps of research has been completed in identifying 
the Glaucoma sickness. In this paper, another methodology 
for identification and evaluating of Glaucoma by following 
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three strategies: (1) Gabor channel is utilized for location of 
optic plate and cup (2) OTSU's technique is utilized for 
thresholding (3) Artificial Neural Network (ANN) is utilized for 
characterization of the infection. Nitha Rajandran .et.al 
[21],.For discovering this surface highlights we use vitality 
appropriation over wavelet sub-band. In this paper we center 
around fourteen highlights which is acquired from Daubechies 
(db3),Symlet (sym3),and Biorthogonal (bio3.3,bio3.5,and 
bio3.7).We propose a novel system to extricate this vitality 
marks utilizing 2-D wavelet change and passed these marks 
to various component positioning and highlight choice 
procedures. 
 

2 METHODOLOGY 
Image preprocessing alludes to activity done on the image at 
the base of deliberation to enhance image information that 
plays down undesired mutilations or to enhance data content. 
It includes evacuation of low frequency foundation noise, 
standardization of the intensity of individual molecule image, 
expulsion of reflection and concealing bits of pictures. An 
upgraded RLS filter is proposed to overcome the drawbacks 
of the current filter and to enhance the image quality by 
isolating least and most extreme force pixels dependent on 
the assessed limit and their normal qualities. A spatial filter is 
an image operation wherein each pixel value I(x,y) undergoes 
a change through a function of the intensities of the pixels 
around (x,y). Spatial filtering is a technique seen can be used 
for smoothening. Blurring and sharpening or location of the 
edges of an image is sometimes referred to as neighborhood 
processing which is a center point for operation only to these 
pixels that are seen in the predetermined neighborhood of that 
center point referred to the operation results in are value that 
becomes the value at the location of the center point in the 
modified image. But thus operation of the filter is based 
entering on window size. For larger window sizes, it takes 
considerable time to complete the operation. To carry out this 
research work, the raw glaucoma images of around 150 
images are collected by different hospitals of different patients 
who are suffering from glaucoma and fundus.  One of them is 
selected through the stored record and exposed to glaucoma 
recognition. The acquired eye image involves of speckle and 
de-interlacing and also containing very low brightness and 
contrast. Because of these issues, the images of eye 
superiority might is not suitable for examining. An identification 
of the glaucoma for surgical operations is essential for the 
doctors. To resolve speckle noise problems, the filtering 
should be done. There is yet another problem seen in eye 
data which is that the data received from the structures lying 
parallel to the radial direction can be rather weak in sharp 
contrast to structures lying normal to the redial direction that 
give a stronger echo. Fig. 1 depicts of five unique blocks, 
namely,        

 Input image 
 Filter bank 
 Speckle reduction technique 
 Normalization process 
 Output image 

The input eye image involves reading from record of images, 
accessible in standard image format for speckle and de-
interlacing area of images. The different filters have designed 
filters to comprise for removal of such issues in both spatial 
filtering domains and others domain filters in terms of 
frequency they can help for removing of speckle noise from a 

test image.  
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

Fig. 1: Block Diagram of speckle denoising scheme 
 
The speckle reduction technique employs designed removal 
filter techniques such as contrast harmonic mean filter, 
geometric mean filter, correlation filter, wiener, adaptive 
wiener, LMS and RLS algorithms. The implementation of the 
system design is using Matlab 2017a with GUI (Graphical 
User Interface) through proper designing of the required filter 
methods and algorithm. Dynamic image expansion seen in 
various applications is meant for the image or signals of other 
types into a specific image that is known for its familiarity or 
normally to the seams. This explain the stretch regularization, 
which is a direct procedure when the concentration image of 
the image is 50 – 180 and the anticipated image is 0 – 255, 
normalization process involves deduction of 50 from each 
pixel intensity, in the range to 0 – 130 each pixel intensity is 
then multiplied by 255/130, the range becoming 0 – 255. It 
adapts itself to the position of the best possible filter for any 
specific dataset prior knowledge of the power spectral density 
is a requirement of wiener filter. But the availability of this in 
practice is known to be absent. Definition of the optimum 
linear filter for a stationary environment is provided by the 
filter, thereby providing the framework for studying the 
adaptive removal techniques linearity of a filter is indicated 
when the clarified flattened or predicated extent and final 
output of the removal techniques is without power of 
exponents and it is very easy for explanations that find 
application  to input of such techniques  if this conduction is 
not satisfied it is nonlinear the filter is considered only in the 
event of the statistical characteristics of the input data 
matching a prior information that forms the basis for the 
design of the filter. In the absence of complete information the 
design of the even such filter may not be possible. Perhaps, 
the ―estimate and plug‖ procedure may be a straight forward 
approach this is a process that involves there steps where the 
first is the estimation of arithmetical restrictions of the 
applicable signals by the removal filters, the second in the 
plugging of the results got hooked on a non-reinsure 
prescription  for calculating the filter constraints however , this 
methods required a highly extravagant and expensive circuitry 
for real time operation an adaptive filter is the solution for 
meeting this limitation such a system envisages self-designing 
which means removal classification are depends on a 
reparative process for removal of speckles and unwanted 
portion of an image this enables a satisfactory performance 
for the filter in an environmentally which is features the 
absence of the relevant signal characteristics. The output 
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denoised glaucoma image is displayed on the GUI in the 
format which is the same as considered in the test image 
through measurement of difference performance parameters. 
 
2.1 Design of RLS filter 
In LMS algorithm, the available data samples find use for 
attempting movement of current estimate of the impulse 
response to the optimum value. The design of LMS is simple 
but has the disadvantage of being glow in approaching the 
optimal weighted vector. It fluctuates around the optimal 
vector rather than actually converge to it once it gets close. 
This is due to the effect of approximation made in the estimate 
of performance function gradient. Recursive least squares 
adaptive filters  often solution  to  some of limitations of the 
LMS filter seen in practice by providing faster rate of 
convergence and an insensitive performance  by increased 
computational complexity by using the input data in such a 
way for optimal generate to ensure optimally at each step as 
shown in Fig.2. 

 
2.2 1-D Recursive Least Square 
As in LMS algorithm, there are many ways for developing one 
dimensional RLS algorithm using tapped delay line structure. 
A beginning is made by replacing the LMS estimation criteria 
of MSE = E [e

2
] by 

  3.21 

Where  e (k) = x(k) – x


(k)  

 
2.3 2-D Recursive Least Square  

 
Establish of the one dimensional adaptive algorithm is taken 
up for the development of a two dimensional re cursive least 
square (RLS) figure below explain the implementation the 
base filter having two input images is seen. The basic two 
dimensional input array D, is the ideal image plus noise the 
reference image X is the ―no noise‖ array the dimension of 

each array are maximum the filter mask is  N  N. To 
advance a 2-D recursive least square (RLS) is the one 

dimensional adaptive algorithm except for  getting replaced 
by P(n). Hence, an procedure, if a method of developing a P 
matrix for the 2-D can be worked out. The implementation is 
similar to that of LMS algorithm and the below expression is 
used  
d(m,n) =  -0.76 W(m,n) +0.5 W(m-l,n)-1.6W(m,n-1)+0.8W(m-
1,n 1)  (1) 

 
The 2D of adaptive recursive least square filter output is given 
as   
y(m,n) = A0W(m,n) + A1W(m-1,n) + A2W(m,n-1) + A3W(m-
1,n-1)                
    (2)  
There was generation of the error signal done by considering 
the difference between the deserved (known) signal, d(m,n) 
and the filter output (m,n) updating of p matrix and the filter 
coefficients was done using the above equations to enable the 
forward movement ‗f‘ the filter weights towards their optimum 
values and simultaneously for the error signal to approach to 
zero the RLS algorithm is different from the LMS algorithm in 
that it has direct consideration for the value of the previous 
error estimations RLS algorithms have he representation for 
excellent performance when they work n environments known 
for variations in time is shown in Fig.3. 

2.3.1. Algorithm steps for RLS filter 
 
Step 1: Read the image 
Step 2: Declare the number of ensemble, iteration, standard 

deviation of input, standard deviation of 
measurement noise. Lambda (exponential weighting 
factor) 

Step 3: Generate noise at system output 
Step 4: Perform standard deviation 
Step 5: Declare the known system out put   
Step 6: Perform MSE, SNR, and PSNR calculation 
Step 7: Restore the image. 
 
2.3.2. Performance Analysis 
The performance analysis of image processing system can be 
broadly classified in to  

a) Objective fidelity criteria, and 
b) Subjective fidelity criteria 

The performance analysis of restored image is done with 
respect to following matrices as objective fidelity criteria. 
The MSE among the unique image f(x, y) and the 
reassembled image g(x, y) is given by 

     

    
here X X Y are signifies the size of the image. The image 
MSE is an quantity of great utility as to provides an average 
value of the energy last in the process of the original image in 
a situation where a person who observes two images that 
have goes through the same degradation is prove to fudge the 
one with the smaller MSE as closer to the original image 
signal it is possible for a very small MSE to be taken for the 
image as very close to the original signal. However a fact that 
cannot be ignored or last sight of is the presence of some 
problems when a comparison is made between images with 
degradation of various types. SNR is another measure that 
finds extending use in the comparison of the performance of 
reproduced images. It is defined as the power ratio between a 
signal (image) and the back ground noise. (Unwanted) 

 
P= average power. 
Signal and noise power must be measured at the same points 
in a system. 

 
Where A = RMS value of signal.

 

SNR is expressed using logarithmic decibel scale, therefore  

= -  and also 

 
Where μ= signal mean or expected value and σ= standard 
deviation of noise.  
 
SNR is also referred to as the sensitivity of the imaging 
system control of noise is possible through reducing it. The 
enhancement is done by averaging measurements. 
Measurement of SNR is done in db‘s which is a good 
indication of SNR reproduction the peak to signal ratio is 
another significant sub objective quantitative measurement. 
Another engineering taken that one comes across after is the 
peak signal to noise ratio, which is the ratio of the maximum 
possible power of a signal to the power of the noise that 
corrupts affecting the loyalty of its representation PSNR finds 
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extensive use as the yardstick for the measure of the quality 
of image reconstruction. The original data is seen as the 
image while noise is the representation of the error introduced 
by the process. The representation of PSNR is as a general 
practices done in becomes of logarithmic decibel scale. Maxi 
= 28 – 1 or 255 when pixels are represented using 
8bits/sample. A typical value of PSNR is a lossy image that 
his between 30-50db MSE is zero when two images are found 
identical PSNR is expressed in terms of dB‘s PSNR is known 
for its measure that has superiority or other measure like SNR 
considering it uses a constant value for making comparison 
the noise instead of a signal known for fluctuation as seen in 
SNR this enables measuring full treatment. Treatment to 
PSNR values when quantitative comparison of different 
images is done. Statistical measurements for the filtering 
techniques are done by following formulae. 
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Fig.2. One-Dimensional RLS (tapped delay line filter) 
 

 
Fig.3. Two Dimensional RLS System implementation 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table. 1 Statistical Measurement 

statistical  Measurement Formula 

MSE 

2( ( , ) ( , ))f i j F i j

MN


 

RMSE 

2( ( , ) ( , ))f i j F i j

MN


 

SNR 

2

10 2
10log

e




 

PSNR 
255

10 RMSE
20log
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3. FEATURE EXTRACTION TECHNIQUES 
Feature extraction is very essential as the memory 
consumption and redundant raw data of images as captured 
from cameras would be too slow and complex to process by 
most sophisticated vision algorithms. This proposed system 
directly extracts the statistical features of the original input 
image using suitable advanced wavelet Transforms. From the 
features obtained from the glaucoma images are classified as 
normal or abnormal images using Multilayer Perceptron 
(MLP). The proposed feature extraction algorithm and the 
classifier used for classification of eye images are presented 
in this chapter. 
 
3.1 Background of feature extraction 
The Cholesterol picture by and large isn't smooth since it has 
numerous abrupt advances and sporadic shapes. 
Examination of these unpredictable states of eye picture and 
getting wanted sign changes utilizing normal changes, for 
example, discrete cosine change (DCT), Short Time Fourier 
change (STFT) [27] has restricted goals is in time and 
recurrence space. Further, Fast Fourier Transform (FFT) and 
ordinary Discrete Wavelet Transform (DWT) doesn't support 
detachment. In quantum material science to know self-
assertive exactness the position and energy properties of 
Heisenberg vulnerability is applied [37]. These properties of 
position and energy can be applied to picture preparing to 
dissect unequivocally both time and recurrence. The item of〖 
σ〗_t σ_w ought to be more prominent than 1/( 2), where σ_tis 
the deviations in time area and σ_w is the deviation in the 
recurrence space. The wavelet change capacity is 1/√s φ((t-
u)/s), where the parameter s is in every case conversely 
relative to the recurrence, t is extraction time and u is 
consistent. Extraction of low and high recurrence sign should 
be possible based on the 's' gives adaptability to expanding 
the time-recurrence examination. Each picture is commonly 
spoken to in a p × q dim scale framework of I [I, j]. The 
component in the grid portrays the dark scale power of a 
particular pixel of a picture. Each nonborder pixel for the most 
part has eight adjoining neighboring pixels. These eight 
neighbors are utilized for navigating to cross the lattice. At the 
point when the eight neighbors are crossed right-to-left or left-
to-right, the ensuing 2-D DWT coefficients stay same worth. In 
this way, it is adequate to consider four decay bearings 
comparing to 0◦ (level, Dh), 45◦ (corner to corner, Dd), 90◦ 
(vertical, Dv), and135◦ (inclining, Dd) directions. 
 

Y(z) =   

 
It can see from the above equation that in case of 
conventional wavelet transformation, the number of 

(  polynomial terms are more and hence 

smoothening would be reduced. In advanced wavelet filters 

the ( polynomial terms contained in HPF can vanish 

and in LPF it retains, thereby smoothening of an image is 
seen with accuracy in feature extraction. Vanishing moment 
(p) is increased for reducing the number of polynomial terms 

in LPF. As a result more (  terms would be cancelled 

and a smooth curves would be obtained. This cancellation of 

(  polynomial terms is done by Symlet, Daubechies 

and Biorthogonal wavelet sub-bands filters. The enhanced 
image, a product of the previous block is forms the impact to 
the wavelet processing block. A Daubechies channel (Db12), 
A Symlet channel (Sym12) and a Biorthogonal channel an 
involved in it Db12 in the Daubechies channel indicates the 
quantity of evaporating minutes in the smooth her the wavelet 
the higher the disappearing minutes (and longer than the 
wavelet channel) and the length of the wavelet channel being 
double the number. Symlet channel (sym12)refers to the 
concentrate highlights of the cholesterol picture, with the 
examination of discontinuities and disappearing developments 
changes sign and one of the twelfth request Symlet wavelet 
put to else Biorthogonal channel (bio3.7, bio3.9 and bio 4.4) 
Calculation of the midpoints of the level and vertical 
Coefficients is made with the employment of filter wavelet 
energy signatures Different energy levels or energy features 
are seen with each filter these energy features exhibit a 
significant difference, in the presence of any glaucoma in any 
specific location or region.Here I is the image in the Fig.4, it is 
represented by p*q gray scale matrix I(I,j). The output of 2D 
DWT coefficient are same irrespective if the matrix is 
transverse from bottom to top or top to bottom. The 
decomposition is takeing place in 4 directions they are 0

0
, 45

0
, 

90
0
 and 135

0
. 0

0
 represents the horizontal direction Dh, 45

0 

represents the diagonal direction, 90
0
 represents the vertical 

direction Dd  and 135
0
 represents the diagonal direction Dd. 

The vertical detail sub bands (HL), the horizontal details sub 
bands (LH) and diagonal detail sub band(HH) [13]. The low 
frequencies sub bands are used in both directions. The sub 
band such as LL, LH, HL, HH are used in the research work. 
for high frequencies the vertical directions are used for low 
frequency horizontal direction are used and similarly high 
frequency for horizontal direction are used and for low 
frequencies vertical direction  are used and for both the 
directions high frequencies are used. The image (LL) obtained 
consists of more information which gives the more clarity of 
image. The obtained image (LL) are decomposes again for 
one level detail approximation images. This process of 
decompositions can be represented in the common square 
scheme which is shown as in Fig.5. (a) shows common 
square scheme and (b) the red, green and blue plane for 
obtained image of LL. 
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             (a)                                          (b) 
 

 
 

Fig.5. (a) common square scheme and (b) R-plane (LL) , G-plane (LL) and B-plane (LL) 
 

4. ARTIFICIAL NEURAL NETWORK 
The presence of detections through comparison with normal 
energy levels is evidenced by the energy levels extracted from 
wavelets. Based on finding from literature survey, Multilayer 
Perceptron with Back Propagation (MLP-BP) are the key 
algorithms and was found to be better than others in terms of 

accuracy, speed and performance. Training to these detailed 
levels with multilayer perceptron with a back propagation 
artificial neural network (MLP-BP ANN) for classification of the 
images as abnormal or normal depending on the presence or 
absence of detections respectively.  

 
 

Fig. 7. Plot of Energy Level for table which are extracted from DWT techniques 
 
There are two phases in the classification process, namely 
training and testing. The former goes by the name multi-layer 
perception while the latter is known as back propagation in the 
former phase known data is considered while the data deals 
with the unknown data. Classification is performed after the 
training phase by using a classifier, this network provides a 
solution that can find using glaucoma abnormality problems 
and their graphical representation is shown in Fig.7.. Both 
multilayer perceptron and back propagation architectures are 
used for classification. A detailed description of each is 
provided in the following section. Energy and average levels 
are inputs to the ANN classification of these into normal and 
abnormal is done by comparing the reference levels with 
network inputs. Fig.8. depicts the combined flow chart of 
feature extraction and the classification using MLP-BP ANN. 
An advanced classification scheme based on energy levels 
using MLP-BP is proposed and analyzed. The feature 
extraction process demonstrates the dependence between the 

extracted features using three wavelet filters that have gone 
through various feature ranking and feature selection 
methods. Wavelet transform filters are very efficient tools for 
feature extraction and find use in glaucoma detection image 
processing. Extracted features by advanced Daubechies 
(db12), bBiorthogonal (bio 3.7, 3.9 4.4) and Symlet (sym12) 
wavelets provide classification accuracy of a high order. The 
ranked subsets of selected features are fed to a set of 
classification architectures to establish the effectiveness of 
these features. The extracted features are in terms of energy 
obtained from the detailed coefficients that can be used for 
classification using MLP-BP to distinguish between normal 
and abnormal images with an accuracy of a high degree. The 
accuracy of results obtained using wavelet energy features 
and MLP-BP ANN is 92.3%. The proposed advanced 
classification scheme based energy levels are easy to operate 
and provides accurate results compared to the existing 
techniques and after classification, the selected image is 

LL1 HL1 

LH1 HH1 
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classified using ANN as shown in Fig.9. 

 
 
Fig.9. Overall GUI for proposed RLS filter and Feature extraction using Daubechies, Symlet and Biorthogonal DWT techniques 

 
Fig.10 Graphical result analysis for RLS adaptive filters 
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Fig.8. Flow chart for feature extraction and classification by 
ANN 

 

5 RESULTS AND DISCUSSION 
The acquired eye image consists of speckle noise, low 
contrast and degradation in image quality. Due to this, the 
quality of the image may not be good enough for analyzing, 
particularly for surgical operations. An enhanced plain intensity 
filter is proposed to improve the quality of eye glaucoma 

image. The purpose of the proposed RLS filter is to remove 
speckle noise and to minimize the degradations that occur 
during image acquisition by eye scanners. To accomplish this 
task, the level set motion equation is derived from the basic 
level set method for proper orientation and image 
enhancement. This method separates minimum and maximum 
intensity pixels based on the estimated threshold and their 
average values. The signed distance function determines the 
output, as maximum or minimum depending on whether it is 
above or below the threshold value. Background and other 
noises present in the image will be eliminated for signed 
distance function less than zero. Image enhancement is 
performed for all pixels near to the threshold. Finally, 
smoothening technique is applied for further image 
enhancement. The simulation results show the proposed plain 
intensity filter algorithm considerably improves image quality 
without generating any noticeable artifact and providing 
satisfactory performance compared with the existing 
enhancement schemes. Fig.10. shows the GUI results for the 
input image of test image selected from the database after 
selecting the push button ―select image ―for the adaptive filter 
algorithm. The ―RLS adaptive wiener filter‖ is selected 
following the reading image and performance parameters are 
displayed through selection of the parameters push button. 
The GUI results for the input image of test image selected 
from database after selecting the push button ―select image 
―for adaptive filter algorithm,. The reading of the image is 
followed by the selection of ―RLS adaptive wiener filter‖ is 
selected and performance parameters are displayed through 
the parameters of push button. Fig. 10. shows the graphical  
analysis for the considered test image eye with performance 
matrices like SNR, PSNR, RMSE for adaptive filter algorithm 
implemented in the project. The conclusion from this is that the 
filter algorithm has higher PSNR, with low RMSE is better 
approach. Fig. 3.17 concludes RLS adaptive Weiner algorithm 
is a better approach for denoising of speckle noise. From 
these results, it can be seen that, the proposed plain intensity 
filter has an improvement in MSE by 16%, SNR by 53% and 
PSNR by 13% compared to the existing works in the literature.  
 

6. CONCLUSION 
In this work, the need and importance of medical image 
preprocessing for surgical operations is analyzed. To 
overcome the errors due to speckle noise, degradations and 
low contrast, a novel, adaptive RLS filter for preprocessing is 
proposed to enhance the quality of eye images. The 
performance of the proposed adaptive RLS filter is found to be 
better compared to the existing preprocessing techniques.  For 
dealing of complex data analysis, the main problems arise with 
more quantity of variables intricate in computation, their 
classification and the huge amount of resources which in turn 
demands for high speed and large memory requirement for 
processing. The database are in to sort out the images into 
normal or abnormal; an advanced feature extraction scheme 
based on energy levels using a wavelet subband filter is 
proposed. By comparison with normal energy levels, this 
provides clear evidence about the presence of in eye images. 
The sorting procedure is separated into two stages; the first 
one is training stage and second stage is verification stage. In 
the training stage, acknowledged data is supplied and in 
testing stage an unknown date is supplied. The sorting is done 
by using classifier after training stage. The detailed coefficient 
levels are trained with Multilayer Perceptron with Back 

ANN 
Classification 

(If an energy and 
average value lies 
between normal 

condition) Normal 

Input: glaucoma image from data base  
Output: Energy levels. 

 

Read the input image 

Decompose into 2 level sub-band using 
Symlets, Daubechies and Biorthogonal 
filters  

Calculate features extraction and save 
the energy levels in a table 

Repeating steps 
from 1 to 4 for all 
database images 

Use the results in final table to represent 
the input to the ANN in order to known 
the normal or abnormal condition 

Abnormal 
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Propagation Artificial Neural Network (MLP-BP ANN) to 
classify the images into abnormal (presence of glaucoma in 
eye images) and normal (absence of glaucoma in eye 
images).  An advanced classification scheme based on energy 
levels using MLP-BP is proposed and analyzed. The feature 
extraction process demonstrates the dependence between the 
extracted features using three wavelet filters that have gone 
through various feature ranking and feature selection 
methods. Wavelet transform filters are very efficient tools for 
feature extraction and find use in Cholesterol detection image 
processing. Extracted features by advanced Daubechies 
(db12), bBiorthogonal (bio 3.7, 3.9 4.4) and Symlet (sym12) 
wavelets provide classification accuracy of a high order. The 
ranked subsets of selected features are fed to a set of 
classification architectures to establish the effectiveness of 
these features. The extracted features are in terms of energy 
obtained from the detailed coefficients that can be used for 
classification using MLP-BP to distinguish between normal and 
abnormal images with an accuracy of a high degree. The 
accuracy of results obtained using wavelet energy features 
and MLP-BP ANN is 96.6%. The proposed advanced 
classification scheme based energy levels are easy to operate 
and provides accurate results compared to the existing 
techniques. 
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