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ABSTRACT

Artificial intelligence and machine learning applications in image processing are examined in this chap-
ter. It covers Al methods including supervised, unsupervised, reinforcement, and deep learning. Genetic
algorithms, rule-based systems, expert systems, and fuzzy logic are Al methods. SVM, decision trees,
random forests, K-means clustering, and PCA are machine learning methods. CNN, RNN, and GANs
are utilised for object recognition, classification, and segmentation. The chapter discusses how artificial
intelligence and machine learning affect accuracy, efficiency, and decision-making. The need to choose
proper measurements and procedures for assessment and performance analysis is also stressed. Ethics
like justice, privacy, transparency, and human-Al cooperation are covered in the chapter.
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Al and ML and Its Application in the Field of Computational Visual Analysis

1. INTRODUCTION

Images are vital sources of information in the digital age, and they are utilized in a broad variety of
disciplines, including business, science, law, education, politics, the media, the military, medical imag-
ing and diagnostics, art, digital forensics, and sports, to name a few. Recently, fraudulent photographs
have caused problems for various applications. Digital photos can be edited using image-editing tools
such as digital cameras, personal computers, and image-processing software. This allows images to be
altered in a variety of ways. These tools come with functionality for the user interface and can be scaled
as needed. The authenticity and reliability of an image are two concerns that are targeted by attempts
made at forgery detection. To make images that are unrecognizable and appear so real that the authentic-
ity is lost, techniques such as image splicing, cloning, and editing are used to create fake photographs.
These techniques are used to create photos that have been falsified. Thanks to developments in graphics
technology and advanced hardware and software tools, the process of creating forged photographs has
become straightforward, and digital images may be instantly manipulated. This is possible due to the
fact that digital images are stored in a digital format. images can now be altered by anyone, regardless of
their level of experience, and the methods for detecting forged images are still in the experimental stages
of development. picture tampering and picture forgery have the same fundamental objective, which is
to change some of the image’s data in order to either hide traces of tampering or alter specific aspects
of the image in order to communicate false information.

In recent years, the contribution of artificial intelligence has expanded significantly across all in-
dustries. Image processing techniques and artificial intelligence are intertwined. Both of them have
collaborated on the development of a number of technologies that are now used in our everyday lives
to make even the most difficult tasks easier to accomplish. Image processing and computer vision are
often considered to be two of the most important components when constructing an Al model. Image
processing can be illustrated as the task of categorization of images into one of various classes, which
provides the backbone for other computer vision functions such as detection, segmentation, and localiza-
tion. Al in the health-care system has been facing strenuous challenges to design and develop intelligent
and autonomous health-care solutions. Image processing can be illustrated as the task of categorization
of images into one of various classes(Pandey, B. K.,et al.,2011).

According to Rawat et al. (2017), deep learning models have an effect on multiple layers of nonlinear
acquired knowledge processing, including the extraction and transformation of functions, pattern classifi-
cation, and analysis for issue solving. Processing images with the use of a computer has come to be seen
as absolutely necessary for finding solutions to problems in the field of medical imaging. Deep learning
approaches led to a main breakthrough in the field of image interpretation by assisting, recognizing,
classifying, and quantifying patterns in medical imaging. As a result, deep learning looks to be a new
building block for obtaining increased efficiency in numerous medical applications (Shen et al,2017b).

According to Wut et al. (2017), the use of Al in medical imaging plays a crucial role in achieving
higher levels of diagnostic accuracy and therapeutic efficacy in clinical settings. Utilizing deep learn-
ing can lead to significant improvements in the performance of other AI methodologies. For instance,
the capability of deep learning in medical images acquired with computed tomography (CT), magnetic
resonance imaging (MRI), and positron emission tomography (PET) for better results (Shen et al,2017b).
Although the applications of image processing are numerous, the strategies and principles that are utilized
in each of these applications are identical. In the field of artificial intelligence recognition technology,

37



20 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/artificial-intelligence-and-machine-learning-and-

its-application-in-the-field-of-computational-visual-analysis/346787

Related Content

Radio Frequency Identification Technology and Its Security Concerns in the Manufacturing
Industry

Kamalendu Pal (2020). Handbook of Research on Developments and Trends in Industrial and Materials
Engineering (pp. 78-95).
www.irma-international.org/chapter/radio-frequency-identification-technology-and-its-security-concerns-in-the-

manufacturing-industry/247011

Improving the Supply Chain (SC) Stream with Green Product Design (GPD) Strategy: Green
Supply Chain Management (GSCM)

Rodrigo Villanueva, Emilio Jimenez-Maciasand Julio Blanco-Fernandez (2016). Handbook of Research on
Managerial Strategies for Achieving Optimal Performance in Industrial Processes (pp. 36-60).
www.irma-international.org/chapter/improving-the-supply-chain-sc-stream-with-green-product-design-gpd-
strategy/151775

On Stability Analysis of Switched Linear Time-Delay Systems under Arbitrary Switching
Marwen Kermaniand Anis Sakly (2015). Handbook of Research on Advanced Intelligent Control
Engineering and Automation (pp. 480-515).
www.irma-international.org/chapter/on-stability-analysis-of-switched-linear-time-delay-systems-under-arbitrary-
switching/123329

Environmental and Human Aspects of Adhesive Bonding and Laser Treatment

(2020). Using Lasers as Safe Alternatives for Adhesive Bonding: Emerging Research and Opportunities
(pp. 162-189).
www.irma-international.org/chapter/environmental-and-human-aspects-of-adhesive-bonding-and-laser-treatment/256477

Graphical Research Tools for Acoustic Design Training: Capturing Perception in Architectural
Settings

Alessia Milo, Nick Bryan-Kinnsand Joshua D. Reiss (2018). Handbook of Research on Perception-Driven
Approaches to Urban Assessment and Design (pp. 397-434).

www.irma-international.org/chapter/graphical-research-tools-for-acoustic-design-training/198173



http://www.igi-global.com/chapter/artificial-intelligence-and-machine-learning-and-its-application-in-the-field-of-computational-visual-analysis/346787
http://www.igi-global.com/chapter/artificial-intelligence-and-machine-learning-and-its-application-in-the-field-of-computational-visual-analysis/346787
http://www.irma-international.org/chapter/radio-frequency-identification-technology-and-its-security-concerns-in-the-manufacturing-industry/247011
http://www.irma-international.org/chapter/radio-frequency-identification-technology-and-its-security-concerns-in-the-manufacturing-industry/247011
http://www.irma-international.org/chapter/improving-the-supply-chain-sc-stream-with-green-product-design-gpd-strategy/151775
http://www.irma-international.org/chapter/improving-the-supply-chain-sc-stream-with-green-product-design-gpd-strategy/151775
http://www.irma-international.org/chapter/on-stability-analysis-of-switched-linear-time-delay-systems-under-arbitrary-switching/123329
http://www.irma-international.org/chapter/on-stability-analysis-of-switched-linear-time-delay-systems-under-arbitrary-switching/123329
http://www.irma-international.org/chapter/environmental-and-human-aspects-of-adhesive-bonding-and-laser-treatment/256477
http://www.irma-international.org/chapter/graphical-research-tools-for-acoustic-design-training/198173

