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Abstract

Machine learning has emerged as an especially profound method for easy solutions, making medical procedures more
and more accurate, easy to use, and fairly accurate. This research study focuses on glaucoma which is one of the
more common yet less spoken of visual disorders in the country andin the world. We study and see the likely increased
load on the health system due to this disease and consider proposing a deep learning models that can easily and
accurately point out glaucoma within patients, reducing the workload of doctors. The potential model picked for this
work is VGG-19. A detection Acc of 98.34 % for the indication of glaucoma is provided using VGG-19, thus assuring
a novel application and answer about the detection of glaucoma.
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1. Introduction

Healthcare, one of the deepest applications of deep learning, is easily used and fairly accurate, off of easing
solutions and making medical procedures more and more accurate. Thus, this paper tries to approach one of the more
common and yet less spoken of visual disorders in the country and in the world, namely, glaucoma. According to the
national Institute of health, approximately 11.2% 40 years and older have glaucoma in India. The primary open angle
is estimated a problem of effect in about 6.4% whereas the problem of effect with primary angle closure glaucoma is
2.54 million [1]. Roughly speaking, animated prevalence of glaucoma in adults aged 40 years and above is between
2.5 percent amongst Indians [2]. According to studies, Glaucoma is estimated to affect 27.8 by 2040 in Asia alone,
amongst which India and China being the bearers of maximum population concentrated areas in the region will most
likely have to be the maximum load [3]. Glaucoma is a fault of the eyesight of our eye. That is often hatching based
related to the conditions of because the optic nerve the eye especially. The optic nerve transmits image formed from
signals received from the retina to the brain [4] and damage caused due to high pressure in the eye can occur, causing
intake of low amounts of ocular solutions. Glaucoma is a disease of the optic nerve that usually occurs with age and
primarily affects adults aged 60 or over when it comes to its symptoms. Due to the first modern lifestyle and its effects
on the visual power of the upcoming generations, glaucoma has begun to develop spins at the age of 40 and even in
early teens as well [5].

2. Related Work

Recent research studies utilized machine learning algorithms on classifications of datasets in the last decade, as
part of a broader medical trend in detecting glaucoma. In the last decade, major research works were performed in the
field of diagnosis approach for glaucoma. Noronha et al. [7] published a method that used higher-order spectra
cumulates along with support vector machine classification. Acharya et al. [8] used Gabor Transform features in
classifying the glaucoma dataset. Singh et al. [9] presented a wavelet-based approach in the year 2016, whereas
Maheshwari et al. [10] applied the VMD methodology to the RIM-ONE dataset in the year 2017 [11]. Soltani et al.
[12] presented a fuzzy logic-based approach that considered many risk indicators, and Mohamed et al. [13] developed
a cup and disc segmentation algorithm based on the RIM-ONE [11] dataset. Subsequent studies employ VGG-19 and
CNN for feature extraction through the two-dimensional empirical mode decomposition (BEMD) technique, while
PCA is applied for dimensionality reduction. When these features are combined with an SVM-based classifier, they
achieve an impressive 98.92% A.. on the ACRIMA [14] dataset and an overall A.. of 98.31% [15]. In addition, the
study integrates machine learning and deep learning on raw fundus images based on a new CNN model for deep
feature extraction. Applying the hybrid model-the combination of CNN and Adaboost on the ACRIMA dataset
performs excellently with an 4..92.96%, an F1 score of 93.75%, and an AUC value of 0.928 [16]. Authors in [17-22]
have proposed several techniques for detecting glaucoma, including SVM, QB-VMD, CVMD, DWT, and EWT. In
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their study, Kirar et al. [22] employed a methodology that combines SS-QB-VMD with SVM. This research considers
a total of 705 images sourced from the ACRIMA repository [ 14]. Authors in [23-28] have proposed several techniques
for detecting glaucoma using Generalized Deep Learning Model, Hybrid Feature, Texture Information, Transfer
Learning, convolutional neural network, DenseNet, MobileNet, Neural and DL models.

3. Methodology
3.1. Image dataset Dataset

Acquiring a well-labeled dataset is crucial for the effective development of glaucoma detection methods.
However, finding such datasets can be challenging due to the limited number of samples and the need to protect patient
privacy. In this case, we were able to overcome these challenges by utilizing the reliable ACRIMA Dataset [14]. This
dataset includes images of both glaucomatous and normal eyes, comprising 310 images of normal eyes and 395 images
of glaucomatous eyes, totaling 705 eye images. Typical examples from both categories are displayed in Figure. 1.
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Figure 1. Typical images for binary class: (a-d) Healthy, and (e-h) glaucoma.
3.2. Proposed Methodology

Figurer 1 Depicts the approaches for this research. We intend to merge a number of already pre-trained deep
learning models in order to classify glaucoma and apply a data preprocessing step that involves image processing
normalization at the front end to normalize the model inputs. Data then fitted VGG-19 [29] model under consideration.

3.3. Extraction of Features

Over the course of feature extraction, attributes are transformed to linear combinations of features that are
mutually orthogonal. Such transformation may increase the A, as well as efficiency of the model and reduce the data
complexity. In our case, the extracted feature from the image would be disjoint subsections of pixels around the region
of the optical neve, specifically looking for a break in flow or damage in the section of the pixels or pixel density of
the same.
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3.4. Training and Classification of Model

One model in this work is VGG-19 [29]. Model aiming A, and efficiency using inception modules for the same.
The VGG is a Visual Graphics Models, VGG-19 is essentially an enhanced version of the VGG-16, featuring
additional stacking, pooling, and embedding between adjacent layers. The Exception model stands for Extreme
Inception model. Performance Matrice isA..:

TV +T*
TN+ TP+ FN4+FP

Ace =

Where the normal meanings of T?, TV, FP, and F" are used
4. Results and Discussions

In this paper, we explore the use of VGG-19 deep learning model for the accurate detection of glaucoma. Initially,
the images were resized to meet the model's requirements. The processed images were then fed into the model, where
they first passed through convolutional layers, followed by fully connected layers, ultimately extracting features and
making classifications based on those features.

Table 1. Comparison of Existing Models

Reference Models Accuracy
[14] CNN 79.97%
[23] GoogleNet 65.00%
[20] SVM 92.06%
[16] CNN 92.96%
[26] TL 96.30%
[27] ML 92.00%

Proposed DL 98.34%

The received A, (in %) for detecting glaucoma is 98.34% using VGG-19. Table 1. shows the comparison of
models for glaucoma detection. Figurer 3 is a graphical comparative drawn between all of the individual models on
the basis of the performance measuring metrics mentioned in this paper, including Acc. This will help us to decide the
best performing model across the board in terms of overall performance. In discussion section, with an astounding
A.cof 98.34%, the suggested VGG-19 model outperforms CNN, Google Net, and SVM models, as the discussion
highlights mentioned in Table I. The remarkable A.. of VGG-19 model implies that it is effective in detecting
glaucoma, underscoring the significance of model selection for the best possible diagnostic results. The comparison
for glaucoma detection models have been mentioned in Figure 3.
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Figure 3. Comparison of glaucoma detection models
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5.

Conclusions

Glaucoma is a disease found in people of all ages. Early detection of this disease can help mitigate the damages

and preserve vision over time. It is one of the leading causes of vision loss. Deep learning models can play a decisive
role in detection of glaucoma. In this work, VGG-19 have used on ACRIMA dataset for accurate glaucoma detection.
It may also be useful to detect other diseases.
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