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Abstract : In this paper, a brief introduction to Al, ML
and the Eye w.r.t. Deep Learning for Glaucoma
Detection and Hardware Implementation is being
presented. The result is the outcome of the Post-
Graduate project work of the student that is going to
be carried out in the second year of the course & this
work is just the synopsis that is being framed for the
carrying out of the detection of glaucoma disease.
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I.INTRODUCTION

Glaucoma damages the optic nerve which leads to
permanent blindness. It cannot be cured, so detecting
the disease in time is very important. Glaucoma is one
of the most severe eye diseases according to the
number of blindness causes in India and western
countries and is the second most leading eye disease.
Therefore, the early detection, long-term monitoring
of the patients and the decision about the appropriate
therapy at the correct time are the serious tasks for the
ophthalmologist.
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Figure 1. Progressive visual loss caused by glaucoma. (a) Normal
vision. (b) As glaucoma advances, the field of vision of a patient
slowly narrows. (c) Advanced glaucoma without proper treatment
leads to substantial vision loss, and to blindness if left untreated.

1. TYPES OF GLAUCOMA

Open-Angle Glaucoma: It is the most common form
of glaucoma, accounting for at least 90% of all
glaucoma causes & is caused by the slow clogging of
the drainage canals, resulting in increased eye pressure
it has a wide and open angle between the iris and
cornea it develops slowly and is a long life condition
its symptoms and damages are not noticed. Open-
angle means that the angle where the iris meets the
cornea is as wide and open as it should be Open-angle
glaucoma is also called primary or chronic glaucoma.

Angle-Closure Glaucoma: It is a less common form
of glaucoma & is caused by blocked drainage canals,
resulting in a sudden rise in intraocular pressure it has
a closed or narrow angle between the iris and cornea
Develops very quickly it has symptoms and damage
that are usually very noticeable Demands immediate

medical attention. It is also called acute glaucoma or
narrow angle glaucoma. Unlike open-angle glaucoma,
angle-closure glaucoma is a result of the angle
between the iris and cornea closing.
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Figure 2. (a) Open-Angle Glaucoma. (b) Angle-Closure Glaucoma

111. DATA FLOW DIAGARM FOR GLAUCOMA
DETECTION INHUMAN EYES

Glaucoma is one of the common causes of
blindness. It is a chronic eye disease that leads to
vision loss, in which the optic nerve is progressively
damaged. As the symptoms only occur when the
disease is quite advanced, glaucoma is called the silent
thief of sight. Although glaucoma cannot be cured, its
progression can be slowed down by treatment. Early
detection of glaucoma based on effective images is
highly needed.

Digital Fundus Image is one of the main and
popular modalities to diagnose glaucoma. Since it is
possible to acquire DFIs in a non-invasive manner
which is suitable for large scale screening, DFI has
emerged as a preferred modality for large-scale
glaucoma screening. In a glaucoma screening program,
an automated system decides whether or not any signs
of suspicious for glaucoma are present in an image.
Only those images deemed suspect by the system will
be passed to ophthalmologists for further examination.

Glaucoma diagnosis in the clinical environment
involves intraocular pressure measurement, visual-
field testing or optic disk examination on fundus
images. Even though intraocular pressure is an
indication of glaucoma, its measurement is not an
effective way of glaucoma diagnoses as some patients
with glaucoma may have normal eye pressure. Visual-
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field testing, on the other hand, requires special
equipment that some clinics may not have. The last
method, optic disk examination, is more convenient
than the other two and is more widely used by
specialists for early glaucoma detection.

The generic automated glaucoma detection
process is illustrated in Fig. 3.

In glaucoma detection first of all image of retina
is taken using digital image capturing devices. Then
preprocessing is required for equalization of
irregularities with images. Feature extraction involves
simplifying the amount of resources required to
describe a large data set accurately. A feature is a
significant data that can be used for classification.
Classification refers to the analysis of the properties of
an image. Depending upon the analysis, the dataset is
further referred into different classes i.e. normal or
glaucoma effected.

Retinal Images
Preprocessing
Feature Extraction

Classification

Fig. 3. Generic Process for Automated Glaucoma Detection

IV. DESIGN METHODOLOGY USING CNN

CNN is a state of the art method, because of
its ability to extract features in images without
complex pre-processing, coupled with transfer
learning and fine-tuning parameters. This study
uses VggNet, Alexnet, InceptionNet,
GoogleNet ,and Resnet, which are transfer
learning often used in deep learning. We use
transfer learning to get the feature vector for
classifying diabetic retinopathy using SVM and
compare the results, which transfer learning is the
best for classifying diabetic retinopathy. The
classification layer is removed, and the last fully
connected layer is applied to get the features for
the classification process using the support vector
machine (SVM) as shown in Fig.3

I Feature Extraction using Transfer Leaming |

Feature Vector from the
last convolutional layer

| Classification forGlaucoma using SVM |

Fig. 4. Proposed method design

A CNN architecture generally consists of
convolutional  layers, pooling layers or
subsampling layers, fully connected layers, and
the classification layer as shown in Fig.4.
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Fig. 4. An example of general CNN architecture.

V. CONCLUSIONS

As multimedia data is growing exponentially,
more advanced techniques are needed to handle
such huge amount of unstructured data. In this
project, we study the advantages of utilizing deep
learning techniques detect glaucoma using fundus
images. The DL framework for glaucoma is
implemented using deep convolutional neural
networks such as AlexNet , GoogLeNet , VGG ,
ResNet and DenseNet. DL, a burgeoning
technology of ML, has the ability to discover
intricate structures in data sets without the need
to specify rules explicitly. A DL network is an
CNN with multiple layers between the input and
output layers. It has dramatically improved the
state-of-the-art in image recognition.
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