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ABSTRACT

Artificial intelligence (AI)-based image segmentation plays an important role in 
image processing and computer vision. AI can be used in the medical field (e.g., 
ophthalmology, disease prediction which involves direct visualization and imaging) 
as a frequent method for diagnosis. Deep learning comes under machine learning 
and as a part of AI. Deep learning algorithms have yielded considerable results 
in the medical field. Diabetic retinopathy is one of the most common causes of 
blindness, which is diagnosed by examining the appearance of the retina. The 
diabetic retinopathy stages are determined based on the changes seen in retina or 
retinal image. This chapter gives a detailed survey on different algorithms used for 
diagnosing diabetic retinopathy and different deep learning techniques used for 
medical image segmentation.
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INTRODUCTION

Deep learning architecture has various kinds of layers such as convolutional, fully 
connected and recurrent layers. It also includes supervised and unsupervised learning 
of feature representation with various layers. The hidden layers of an Artificial Neural 
Network are also included in deep learning layers. To maximize the development 
of deep learning algorithms in different fields, distinct deep learning algorithms 
have different algorithms. Deep learning has a huge impact in healthcare. It has 
enabled the sector to improve patient monitoring and diagnostics (Alyoubi, 2020). 
Deep learning can interpret medical images like X-ray, MRI scan, CT scan etc. An 
image is made up of a number of distinct pixels. Image segmentation is used to group 
pixels with similar properties together. Image segmentation is the process of dividing 
an image into multiple segments. An object type is allocated to each pixel in the 
image throughout this process. As some area of the image contain no information, 
it is not necessary to process the entire image. Therefore, image segmentation is 
done to extract the key segments for processing. The Semantic segmentation and 
instance segmentation are the two types of image segmentation. All objects of the 
same type are identified by a single class label in semantic segmentation as in Figure 
1. But in instance segmentation, related objects are identified by their own labels. 
Recognizing the pixels of organs or lesions from background medical pictures such 
as CT or MRI scans are the key challenges in medical image processing in order to 
offer important information on the shapes and sizes of these organs.

Figure 1. Types of Segmentation



 

 

21 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/survey-or-review-on-the-deep-learning-

techniques-for-retinal-image-segmentation-in-

predictingdiagnosing-diabetic-retinopathy/312335

Related Content

Business Model Innovation Rethinking the Way We Do Business: Adapting

to Change With Strategic and Agile Business Models
Ritu Raj Kumar (2025). AI-Powered Leadership: Transforming Organizations in the

Digital Age  (pp. 109-134).

www.irma-international.org/chapter/business-model-innovation-rethinking-the-way-we-do-

business/370977

Applying Advisory Agents on the Semantic Web for E-Learning
Ralf Bruns, Jürgen Dunkeland Sascha Ossowski (2006). International Journal of

Intelligent Information Technologies (pp. 40-55).

www.irma-international.org/article/applying-advisory-agents-semantic-web/2404

Exploring Ethical Considerations in Utilizing Generative AI for Global

Knowledge Sharing in Higher Education
Poshan Yu, Shengyuan Lu, Zixian Long, Yijun Chen, Jianguo Qianand Zain Ali Shah

(2024). Facilitating Global Collaboration and Knowledge Sharing in Higher Education

With Generative AI (pp. 1-27).

www.irma-international.org/chapter/exploring-ethical-considerations-in-utilizing-generative-ai-for-

global-knowledge-sharing-in-higher-education/336030

AI-Driven Tutoring Systems: Enhancing Personalized Learning With

Innovative Tools
C. V. Suresh Babu, Malini Premakumari Williamand Venkatesh T. D. (2025).

Transforming Education With AI-Powered Personalized Learning (pp. 23-54).

www.irma-international.org/chapter/ai-driven-tutoring-systems/381335

Virtual Organisational Trust Requirements: Can Semiotics Help Fill The Trust

Gap?
Tim French (2009). International Journal of Intelligent Information Technologies (pp.

1-16).

www.irma-international.org/article/virtual-organisational-trust-requirements/2448

http://www.igi-global.com/chapter/survey-or-review-on-the-deep-learning-techniques-for-retinal-image-segmentation-in-predictingdiagnosing-diabetic-retinopathy/312335
http://www.igi-global.com/chapter/survey-or-review-on-the-deep-learning-techniques-for-retinal-image-segmentation-in-predictingdiagnosing-diabetic-retinopathy/312335
http://www.igi-global.com/chapter/survey-or-review-on-the-deep-learning-techniques-for-retinal-image-segmentation-in-predictingdiagnosing-diabetic-retinopathy/312335
http://www.igi-global.com/chapter/survey-or-review-on-the-deep-learning-techniques-for-retinal-image-segmentation-in-predictingdiagnosing-diabetic-retinopathy/312335
http://www.irma-international.org/chapter/business-model-innovation-rethinking-the-way-we-do-business/370977
http://www.irma-international.org/chapter/business-model-innovation-rethinking-the-way-we-do-business/370977
http://www.irma-international.org/article/applying-advisory-agents-semantic-web/2404
http://www.irma-international.org/chapter/exploring-ethical-considerations-in-utilizing-generative-ai-for-global-knowledge-sharing-in-higher-education/336030
http://www.irma-international.org/chapter/exploring-ethical-considerations-in-utilizing-generative-ai-for-global-knowledge-sharing-in-higher-education/336030
http://www.irma-international.org/chapter/ai-driven-tutoring-systems/381335
http://www.irma-international.org/article/virtual-organisational-trust-requirements/2448

