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ABSTRACT

The retinal parts segmentation has been recognized as a key component in both ophthalmological and
cardiovascular sickness analysis. The parts of retinal pictures, vessels, optic disc, and macula segmenta-
tions, will add to the indicative outcome. In any case, the manual segmentation of retinal parts is tedious
and dreary work, and it additionally requires proficient aptitudes. This chapter proposes a supervised
method to segment blood vessel utilizing deep learning methods. All the more explicitly, the proposed
part has connected the completely convolutional network, which is normally used to perform semantic
segmentation undertaking with exchange learning. The convolutional neural system has turned out to
be an amazing asset for a few computer vision assignments. As of late, restorative picture investigation
bunches over the world are rapidly entering this field and applying convolutional neural systems and other
deep learning philosophies to a wide assortment of uses, and uncommon outcomes are rising constantly.

INTRODUCTION

The eye is an important organ that allows human to observe, react and adapt to surrounding environments.
Italso enables to interpret shapes, colours and dimensions of objects visualized. Eye contains three major
layers, an outer layer sclera in continuation with cornea, a vascular layer choroid and the neurosensory
component retina. The visible parts of the eye also include the colour (blue, green, brown or a mixture
of these) iris, and an opening in the iris, the normally black pupil. A ray of light, after passing through
the cornea, which partially focuses the image, passes through the anterior chamber, the pupil, lens, vitre-
ous and is then focused on the retina. The retina is supported by pigment epithelium, which is normally
opaque (Livingstone & Hubel, 1988). The Anatomy of human eye is shown in Figure 1.
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Figure 1. Anatomy of human eye (Source: Livingstone & Hubel 1988)
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The neurosensory retina, usually called retina, is the largest part of the fundus which is the interior
surface of the eye. The retina is a multi-layered sensory tissue that lines the back of the eye. The fundus
includes the retina, the optic disc, and the macula. The retina is located in the eyeball as shown in Figure
2. The retina contains millions of photo-receptors that capture light rays and converts them into electri-
cal impulses. These impulses travel along the optic nerve to the brain. The brain then “interprets” the
electrical message sent to it, resulting in vision (Foracchia et al. 2004)

Figure 2. Location and appearance of the retina (Source: Foracchia et al. 2004)
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There are two types of photo-receptors in the retina: rods and cones, named after their shape. The
retina contains approximately 6 to 7 million cones and about 125 million rods. Rods are the photo-
receptors that are more responsive to light than the cones. Whether the cones or rods are used, depends
on the amount of incoming light. In daylight the cones are the most active, under dark circumstances the
rods are the most active and at dusk a combination of the two are used. In the human eye there are three
distinct types of cones, and each type of cone responds to a different part of the colour spectrum. When
the three different types of cones are located in a small area of the retina, the responses are combined.
This enables us to see colors from the color spectrum. The rods, on the other hand, are not sensitive to
color (Youssif et al. 2008).

775



17 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/implementation-of-deep-learning-neural-network-

for-retinal-images/315075

Related Content

Building an IPFS and Blockchain-Based Decentralized Storage Model for Medical Imaging
Randhir Kumarand Rakesh Tripathi (2023). Research Anthology on Improving Medical Imaging Techniques
for Analysis and Intervention (pp. 916-934).
www.irma-international.org/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-
imaging/315083

Convolutional Neural Networks (CNNs) for Medical Imaging: Revolutionizing Diagnostic
Accuracy and Treatment Planning

S. Aishwarya, C. Selvamurugan, K. G. Parthiban, J. Manoj Prabhakar, K. K. Lakshmikandhanand J. Tharik
Raja (2025). Deep Learning in Medical Signal and Image Processing (pp. 263-312).
www.irma-international.org/chapter/convolutional-neural-networks-cnns-for-medical-imaging/381158

Deep Learning and Medical Imaging

Nourhan Mohamed Zayedand Heba A. Elnemr (2023). Research Anthology on Improving Medical Imaging
Techniques for Analysis and Intervention (pp. 1468-1514).
www.irma-international.org/chapter/deep-learning-and-medical-imaging/315114

Noise Removal in Lung LDCT Images by Novel Discrete Wavelet-Based Denoising With
Adaptive Thresholding Technique

Shabana R. Ziyad, Radha V.and Thavavel Vaiyapuri (2023). Research Anthology on Improving Medical
Imaging Techniques for Analysis and Intervention (pp. 706-721).
www.irma-international.org/chapter/noise-removal-in-lung-ldct-images-by-novel-discrete-wavelet-based-denoising-with-

adaptive-thresholding-technique/315071

Medical Image Analysis Techniques

Prachi Pundhirand Shaili Gupta (2025). Computer-Assisted Analysis for Digital Medicinal Imagery (pp. 29-
62).

www.irma-international.org/chapter/medical-image-analysis-techniques/361019



http://www.igi-global.com/chapter/implementation-of-deep-learning-neural-network-for-retinal-images/315075
http://www.igi-global.com/chapter/implementation-of-deep-learning-neural-network-for-retinal-images/315075
http://www.irma-international.org/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-imaging/315083
http://www.irma-international.org/chapter/building-an-ipfs-and-blockchain-based-decentralized-storage-model-for-medical-imaging/315083
http://www.irma-international.org/chapter/convolutional-neural-networks-cnns-for-medical-imaging/381158
http://www.irma-international.org/chapter/deep-learning-and-medical-imaging/315114
http://www.irma-international.org/chapter/noise-removal-in-lung-ldct-images-by-novel-discrete-wavelet-based-denoising-with-adaptive-thresholding-technique/315071
http://www.irma-international.org/chapter/noise-removal-in-lung-ldct-images-by-novel-discrete-wavelet-based-denoising-with-adaptive-thresholding-technique/315071
http://www.irma-international.org/chapter/medical-image-analysis-techniques/361019

