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Abstract— Glaucoma is an eye disease which the optic nerve of the eye gets damaged and becomes severe over time. It
is characterized by elevated intraocular pressure. The detection of glaucomatous progression is one of the most
important and most challenging aspects of primary open angle glaucoma management. The early detection of
glaucoma is important in order to enable appropriate monitoring, treatment and to minimize the risk of irreversible
visual field loss. In this proposed method, the structural features like cup-to-disk ratio, neuro-retinal rim and textural
hybrid features are considered, then analysed to classify as glaucomatous image. The required feature for the
calculation of optic cup and disc ratio are extracted using segmentation in image processing. Energy distribution over
wavelet sub bands will be applied to find the textural region of interest. Finally, extracted features are applied to
multiple Machine learning algorithms for the effective classification by considering normal Subject’s extracted
features. Diabetic retinopathy, which is also known as diabetic eye disease (DED), is a medical condition in which
damage occurs to the retina due to diabetes mellitus. It is a leading cause of blindness in several developed countries.
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I. INTRODUCTION
India is well known for contagious eye diseases. About 50% of the population are affected by such eye diseases. Glaucoma
is relatively common, especially in older adults and can cause damage to optic nerve if left untreated. In India 11.2
million people aged 40+ years are affected by glaucoma.
The accuracy of the parameter measurements varies with different clinicians and manual analysis of the eye is time
consuming. Optical Coherence Tomography (OCT) and Heidelberg Retinal Tomography (HRT) are used in glaucoma
detection but the cost of these methods is very high. As an alternative, many ophthalmologists use fundoscopy to diagnose
glaucoma. Image processing and machine learning techniques allow to extract the features that can provide useful
information to diagnose glaucoma.
Diabetic retinopathy affects up to 80% of people who have had diabetes for 20 years or more. At least 90% of new cases
could be reduced with monitoring and proper treatment of the eyes. As long as a person has diabetes, the higher his or
her chances of developing diabetic retinopathy. Every year in the United States, diabetic retinopathy accounts for 12% of
all the new cases of blindness. It is also leading cause of blindness in people aged 20 to 64.
Diabetic retinopathy, also known as diabetic eye disease (DED), is a medical condition in which retinal damage occurs
due to diabetes mellitus. Since the diabetic patients are prone to the disease. Thus, the system which can provide exact
differentiation in the variation of normal eye and the affected eye is required. Currently diabetic patients have to remove
their blood and check the sugar level in the body using glucometer which is invasive and disturbing. Hence, an
instrument has been developed which can measure blood sugar level in the body by non-invasive method.
The objective of this work is to design a simple, easy to detect, circuit to monitor and record the variation of affected eye
images that are continuously notified and to give the result. This makes the proposed system to be portable, cost effective,
and a low maintenance solution for detection of eye disease applications, especially hospitals and for small nursing homes.
Current advances in medical imaging are made in fields such as instrumentation, diagnostics, and therapeutic applications
and most of them are based on image processing.
Medical image processing has been established as a core field of innovation in modern health care combining medical
informatics, neuroinformatic, and bioinformatics. Machine learning is simply making healthcare smarter. This powerful
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subset of artificial intelligence may be familiar to many in use cases such as speech recognition used by voice assistants,
and in creating personalized online shopping experiences through its ability to learn associations. However, machine
learning has demonstrated truly life-impacting potential in healthcare particularly in the area of medical diagnosis.
II. BACKGROUND
Hafsah Ahmad et al. [1] presented this paper with the aim of detection of glaucoma. Glaucoma is categorized through
extraction of features from retinal fundus images. The features include was (i)Cup to Disk Ratio, (ii)Ratio of Neuro-retinal
Rim in inferior, superior, temporal and nasal quadrants i.e. (ISNT quadrants) for verification of the ISNT rule. RGB
retinal fundus images are obtained from different sources including DMED dataset, FAU data library and MESSIDOR
data set. Experiments were performed on 80 fundus images having variable size but all were in RGB color space. Normal
healthy retinal fundus image obeys ISNT rule. If there is contradiction between features then disc is considered to be
alleged.
Xiangyu Chen et al. [2] have developed a deep learning architecture with convolutional neutral network for automated
glaucoma diagnosis. Deep learning systems, such as Convolutional Neural Network, can infer a hierarchical representation
of images to discriminate between glaucoma and non-glaucoma patterns for diagnostic decisions. The proposed deep
learning architecture contains six learned layers: four convolutional layers and two fully-connected layers. Authors adopted
dropout and data augmentation strategies to boost the further performance of glaucoma diagnosis. To evaluate the
glaucoma diagnosis performance of proposed deep CNN method, authors perform experiments on two glaucoma fundus
image datasets ORIGA and SCES. The results shown area are under curve (AUC) of the receiver operating characteristics
curve in glaucoma detection at 0.831 and 0.887 in the two databases. This was the method used in detecting glaucoma by
the authors.
Baidaa Al-Bander et al. [3] addressed the feasibility of developing an automatic feature learning technique for detecting
glaucoma in colored retinal fundus images using a deep learning method. A fully automated system based on convolutional
neural network (CNN) is developed to distinguish between normal and glaucomatous patterns for diagnostic decisions.
MATLAB Toolboxes have been used to implement and train the proposed system. The features are extracted automatically
from the raw images by CNN and fed to the SVM classifier to classify the images into normal or abnormal. They stated
that the features that discriminate the optic disc (OD) region from optic cup region are extracted by convolutional neural
network automatically without the need for human intervention. The authors observed that results seem very promising
because the network has achieved 88.2%, 85%, 90.8% of accuracy, sensitivity and specificity, respectively.
Tehmina Khalil et al. [4] mentioned about the existing system on the base of ophthalmic image technology, function, and
structural features of eye, Machine learning techniques, accuracy and data set used for evaluation. Glaucoma detection was
effectively achieved using Optical Coherence Tomography (OCT) at an early stage where it could be treated. Authors
found evidence that automated glaucoma detection using OCT. It was proposed to use a hybrid feature set considering of
both structural and texture features of retinal image for more accurate glaucoma detection OCT is an emerging technology
for performing high-resolution cross-section imaging. It consists of OCT camera which uses a low coherence
interferometry in which low coherence visible light is allowed to pierce human retina and it is reflected back to
interferometer producing a cross sectional image of retina. ML technique support vector machine (SVM) is widely used for
automated glaucoma detection.
Shwetali M. Nikam et al. [5] presented a paper with the aim of detection of glaucoma at early stages using the CDR type
image processing technique. In this paper authors concentrated on direct linear method for CDR. The fundus images are
used for disease diagnosis. For smoothing and boundary detection of optic disc and optic cup segmentation and fit ellipse
method is implemented. To calculate parameter required for glaucoma detection like diameter, width, height, etc. Plot
ellipse method is used and fit ellipse method is used for boundary detection of optic cup and optic disc. The proposed
system is easy to use and in this system user friendly MATLAB GUI software is used which gives graphical representation
of eye as well as gives numerical values for cup and disc diameter and CDR ratio.
Sertan Serte Ali Serner et al. [6] presented a generalized deep learning model for glaucoma detection using fundus
images. The work is generalized using deep learning model to classify glaucoma on fundus images. The model is used
three different deep learning architectures, 1. ResNet-50 2. Google Net and 3. ResNet-152 the model shows a comparable
or better performance than a previous work 80% of the time for all three different architectures.
Saumya Borwankar et al. [7] presented a cost-effective digital system capable of diagnosing glaucoma and the
performance of the proposed consisting of ResNet is relatively close to an ophthalmologist which enables faster and
cheaper treatment of the patient. In this paper the entire retinal image sample is used for the detection. The entire sample
image has been used to include all the specific features that our CNN model will be able to extract and help in
classification. outside the boundary of the optic disk, the Retinal Nerve Fiber Layer (RNFL) defect that is an indication of a
measure of rim loss before glaucoma. CNN method based on ResNet is implemented which improves the performance in
glaucoma detection. Authors says as compared to previous CNN methods carried out, this experimental result more

Volume 11, Issue 7, July 2022

Page 2

International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 11, Issue 7, July 2022
ISSN 2319 – 4847
accurate as this algorithm attains the accuracy of 98.9% and F1 score of 98.8% on the classification of glaucoma infected
eye.
Ana-Maria Stefan et al. [8] presented a brief review of different methods for glaucoma detection. The main techniques
used to classify images were feature extraction-based machine learning methods, deep learning and transfer learning. The
first phase included the training and the testing parts, whereas the second phase provided a Graphical User Interface (GUI)
detection in real time. It consists of two subsystems that are independently trained and tested combing their results to
improve glaucoma detection. First subsystems apply machine learning and segmentation techniques to detect optic disc
and cup independently, combined their physical and positional features. Second one applies transfer learning techniques to
a pre-trained CNN to detect glaucoma through the analysis of the complete eye fundus images. To make system user
friendly and interactive graphical user-interface (GUI) application is developed. The system is trained and the results
demonstrate that the technique had a good accuracy in classifying the fundus images as healthy or glaucoma.
III. METHODOLOGY

Figure 1. Block diagram of the device
The proposed method will help the people to measure their glucose level in the body. When a person places finger on the
device, it will display the temperature, amount of oxygen and the glucose level in the body.
The max30100 sensor is basically a pulse oximeter sensor which helps to know the pulse rate and oxygen level in the
human body and using temperature sensor will helps to find the temperature level.
The light ray from the device passes through biological tissues, it is absorbed and scattered by the tissues. Light scattering
occurs in biological tissues due to the mismatch between the refraction index of extracellular fluid and the membranes of
the cells. Variation in glucose level in blood affects the intensity of light scattered from the tissue, which helps doctors to
detect glaucoma in their decision-making process.
Diabetic Retinopathy and Glaucoma can be detected using Image processing and machine learning techniques using
retinal fundus images. Here, one of the deep learning algorithms that is CNN (Convolutional Neural Network algorithm) is
used. Particularly this algorithm because as the system works on fundus images CNN is the best suitable algorithm.

Figure 2. Flow Chart of the system
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CNN has 4 layers:
1. Convolutional layer: In this layer, the main features like cup to disc ratio and retina part from the input of fundus
image will be extracted for classifying the image into glaucoma or nonglaucoma.
2. Max pooling layer: This layer helps to reduce the resolution of the features and makes the features robust against noise
and distortion.
3. Non-linear layer: In order to make our output non-linear, the activation function is used. The output of convolutional
layer is passed to this activation function called Relu.
4. Fully connected or dense layers: Fully connected layers are defined using the Dense class and the output layer of CNN
is fully connected layer. The input to this layer is flattened output from the previous layers.
Training the model:
The model is trained by a technique called Image Data augmentation that can be artificially expand the size of a training
dataset by creating modified versions of images in the dataset.
Evaluate the trained model:
Evaluate the model using evaluate () function by passing the input and output used to train the model. This will generate a
prediction for each input and output pair and collect the information about the loss and accuracy for training dataset.
Result as whether the given fundus image is Glaucoma/DR or not. Results are pinged to ophthalmologist and patient for
further treatment.

IV. EXPERIMENT AND RESULTS

Figure 3: Detection of diabetes
Table1: Result analysis
Sl.
No.
1

2

Status
Training
a. Non-Glaucoma
b. Glaucoma
Testing

No. of datasets
used
2664
1488
1176
457

Figure 4: Healthy fundus image (Left), Glaucoma image (Right)
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Figure 5: Detection of Glaucoma
V.CONCLUSION
The proposed method will help to measure the blood glucose level in the human body painlessly, without a blood sample or
finger pricks, within a few seconds. The device checks the heartbeat and it is displayed on the lcd. The method gives a
brief view on the areas of eye that are more likely to get affected with glaucoma or diabetic retinopathy eye diseases and to
identify the condition of the patient, whether the patient should undergo refractive surgery or to use intraocular lenses or
can be treated with medication. The glaucoma and diabetic Retinopathy detection software will help the doctors in their
decision-making process of detecting glaucoma and DR. The method also gives a brief view on the areas of eye that are
more likely to get affected with glaucoma eye disease, Structural changes that occur in the internal eye can be easily
analysed and correlated for the detection of different eye related disease especially GLAUCOMA. Early detection of
glaucoma is essential not only to maximize the benefits of treatment of patient but also to minimize the economic burden
of glaucoma in society. Significant potential savings and reduction in annual healthcare burdens are possible if patients are
diagnosed and treated at earlier stages of glaucoma.
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