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ABSTRACT

Age-related macula degeneration is the second most common disease that leads to blindness in the
elderly, after diabetes. Bavecizumab intravenous medicine injection is the only treatment for age-
related macula degeneration. The extent of cell death in the macula is an important indicator of the
efficacy of this treatment. This paper presents a novel method for counting dead cells by analysing
the auto fluorescence already present in the macula region of retinal images. All together, this
combinational system consists of three stages: retinal pre-processing, image processing, and image
comprehension. Margin removal and retina image inversion are examples of what can be done at the
pre-processing stage. With the help of morphology, dynamic thresholding, and connected
components, an image is segmented before features are extracted during the processing stage. The
specifications of target areas are the Euclidian distance to the centre of the image, and density. In the
understanding level of image, collecting the specifications of each class, macula area and the
measurable parameter for evaluating the amount of auto fluorescence is obtained which is useful for
determining the number of dead cells in macula area. The results are concluded using probabilistic
analysis including linear regression and correlation between data. The method is tested on a
database composed of 34 retina images belonging to patients of age-related macula degeneration.

Keywords: .

INTRODUCTION

Age-related macula degeneration is the second most common disease that leads to blindness in the
elderly, after diabetes [1]. Bavecizumab intravenous medicine injection is the only treatment for
age-related macula degeneration. The extent of cell death in the macula is an important indicator of
the efficacy of this treatment. This paper presents a novel method for counting dead cells by
analysing the auto fluorescence already present in the macula region of retinal images [2]. All
together, this combinational system consists of three stages: retinal pre-processing, image
processing, and image comprehension. Margin removal and retina image inversion are examples of
what can be done at the pre-processing stage. With the help of morphology, dynamic thresholding,
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and connected components, an image is segmented before features are extracted during the
processing stage. The specifications of target areas are the Euclidian distance to the centre of the
image, and density. In the understanding level of image, collecting the specifications of each class,
macula area and the measurable parameter for evaluating the amount of auto fluorescence is
obtained which is useful for determining the number of dead cells in macula area [3]. The results are
concluded using probabilistic analysis including linear regression and correlation between data. The
method is tested on a database composed of 34 retina images belonging to patients of age-related
macula degeneration.

THE UTILIZED METHODS IN TRIPLE STEPS OF MACHINE VISION

First, a brief explanation has been brought regarding low level image processing.

We next detail the process by which the first-step-obtained retina pictures are analysed, and how,
ultimately, this analysis contributes to the formation of the user's perception [4].

The analysis of low-resolution images

We conducted our studies using a database of 36 retina scans from individuals with AMD since
image data bases in this field are difficult to get. In reality, there are 18 different picture pairs
involved, one from each patient plus one invalid pair that will be used in a later round of our
processing [5]. The pictures used were acquired via the Noor and Labbafi Nezhad eye clinic's HRA2
auto-Fluo imaging system. This photo is of a person undergoing injectable therapy for age-related
macular degeneration. There is a useless region near the bottom of the original patient retina
photographs [6]. To begin, we get rid of the excess space and resize all the photos to 768 pixels on
the wide side [7]. Finally, we subtract all picture pixels from 255 [8], since we plan to use this
method to identify background areas in subsequent stages. When this is done, the pictures are
prepared for the analysis phase of image processing.

Image Analysis

Following initial image processing, we split the final product to isolate the aforementioned regions
useful for identifying cell death. Experiments on our picture collection suggested that using Otsu's
approach would provide the best outcomes . By using Otsu's technique for segmentation, a
grayscale picture is converted to a binary one

At this stage, we have approximations for the regions of interest, but these approximations overlap
and are not fully distinct. We then utilised morphological techniques to roughly partition the areas
and remove very tiny regions that are in reality noise. Dilation and erosion are two key concepts in
morphology. Most morphological operations may be reduced to these two operators. To illustrate,
let's pretend that A and B both have components of the form a=. (al,a2),

The sets b=(b1,b2) are in the Z2 space. The notation (A)x is defined as follows to illustrate the
transformation of A2 with x=(x1,x2):

The meaning of dilation in (5) is not exclusive. This definition, however, is clearly better to others

since it makes more sense to think of the B structure element as a convolution mask. As dilation
relies on set operations and convolution relies on mathematical operations, the convolution
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technique is identical to the flipping of B about its origin and then its consecutive movement while it
is slid on all pictures of A [9]. The first step is to perform the erosion morphology, which will lead
to the elimination of insignificant areas and the separation of joined regions. After certain features
have been lost through erosion, we use dilation morphology to recover them. Our picture dataset
studies and findings show that a circular mask with radii of 10 pixels works best for dilation and
erosion morphology. Features may be extracted from the erosion implementation output picture by
segmenting it into distinct sections. Connected parts of the picture will need to be labelled to do this.

In dilatation and other uses of morphology, B is often recognised as a structural element.

The first step in this exchange is to assign labels to pixels based on whether they have 4 connections
or 8. We employ 4-connectivity to name and categorise pixels since adopting 8-connectivity might
result in the merging of currently distinct areas. This will prevent the once distinct areas from being
treated as one large area. We then apply paint so that they may be more easily categorised and
analysed. After obtaining segments from the previous level, we compute parameters such as the
coordinates of the embedding rectangles of the segments and the amount of pixels in each segment.
Rectangular areas that are potential candidates for the macula region are the results of this
investigation [10].

We compute the density and the Euclidean distance of each class from the picture centre for each
identified area. A region's density is calculated by dividing the number of pixels with dark colours
by the total number of pixels in the region. Based on clinical studies performed in the presence of an
ophthalmology professional, we observed that the optimal connection between these characteristics
for recognising macula is when the weight value of the Euclidian distance is two times the density
one. Finally, a value is obtained as appropriateness for segments that are candidates. In terms of
appropriateness, the macula area stands out as the clear winner. The described techniques for
assessing grey level pictures of the retina in AMD illness are based on the assumption that the
optometrist's error in the imaging process is negligible [11].

IMAGE UNDERSTANDING AND ANALYSIS OF RESULTS

In this stage, the results from the previous analysis stage serve as inputs. The photos of AMD before
and after therapy with Bavecizumab injection are the data from the previous level. Thus, the
outcome data is split into pre- and post-treatment categories. Table 1 displays this information.

The variation in outcomes is 4341813191 lower after therapy than it was before (2366854464).
Standard deviation was 48650.32851 before therapy and 65892.43652 after treatment, both
significantly different values. MATLAB has been utilised to implement the various stages of the
suggested technique.

CONCLUSIONS

Since there has been so little research in this area, no central repository of images has been
established. As a consequence, we could not confidently compare our findings. In this study, we
describe a novel approach to detecting the optic disc in individuals with AMD, both before and after
therapy. We were able to analyse 34 of these 36 photos for macula identification, with successful
detection in 92.4% of the cases. Analysis approach, clinical studies, and implemented strategies all
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point to the same conclusion: this therapeutic method is effective in reducing macula edoema, but
we could not identify a rational connection to improving patients' eyesight.
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