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ABSTRACT

This chapter presents a summary review of the development of artificial intelligence (Al). The chapter
provides definitions of Al, together with its basic features, and illustrates the development process of
Al and machine learning. Further, the authors outline the developments of applications from the past
to today and the use of Al in different categories. Finally, they describe prediction applications using
artificial neural networks for engineering applications. The outcomes of this review show that the usage
of Al methods to predict optimum results is the current trend and will be more important in the future.

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Alongside generally related to computer sciences and engineering disciplines, artificial intelligence (AI)
pertains to science and technology, and benefits many fields, such as biology and genetics, psychology,
language learning and comprehension, and mathematics.
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As Al is accepted as a branch of a science, being considered as a field of research and technology
at the same time, its various definitions are from many different sources. Some of these are as follows:

1. Thisapproach, whichis human-oriented, should be an experimental science thatincludes hypothesis
and experiences within (Russell & Norvig, 1995).

2. Al can be defined as an effort for developing computer operations, which will ensure to find out
the similarities of this structure, via an understanding of the human thinking structure (Uygunoglu
& Yurtgu, 2006).

3. McCarthy (2007) remarked that of Al is a science and engineering discipline, which is generated
by intelligent machines, especially computer programming, too.

4.  Luger (2009) defined Al as a computer science branch that is related to automation of intelligent
behaviors.

5. Al is an expert system to understand intelligent beings, and establish and make the process of
decision-making productive, rapid, and simple (Patil et al., 2017).

Based on these different definitions, Al is a technology, which is made of computers, which func-
tion similarly to humans’ intelligent structure and thinking behaviors, intelligently thinking software or
computer-controlled robots.

However, although this technology is a case, which is related to using computers in order to under-
stand human intelligence, it should not be limited to methods that are measurable only according to
biological factors (McCarthy, 2007). On the other hand, in recent times, the main reason of importantly
advancing of Al technology consists in developments in computer functions, which are integrated with
human intelligence, such as reasoning, nominated ability of discernment, learning, and solving probles.

Machine learning, which is seen as a subfield of Al, is a technology related to designing and devel-
oping algorithms and techniques, which ensure devices to learn, such as computers (Olivas, Guerrero,
Sober, Benedito, & Lopez, 2009). In this respect, the concept of machine learning expresses the generated
changes in systems by tasks, which include the actions which are realized with Al, such as recognition,
robot-controlling, detection/identification, and prediction. Also, with occurring changes, previously gen-
erated systems are developed or new systems are synthesized. Figure 1 shows the structure of a typical
Al tool, which illustrates this case more clearly.

This tool senses information coming from its surrounding and realizes a suitable modelling. Actions
are calculated based on the possible effects from the models being predicted. Conversely, changes, which
can occur in any of Al components Figure 1 shows, may be regarded as learning. Also, different learning
mechanisms may be run, based on the change of subsystems.

The definition of learning in the dictionary is gain of knowledge and success through study, under-
standing or experience, become skillful and changes that occurred via experience in behavioral tendencies
(Nilsson, 1998). Consequently, learning happens in a long and iterative process, and generates alterations,
which ensure certain attainments and experiences as a result of this process, too. The development of
many technological devices (e.g., computer) and becoming like humans are unavoidable when various
activities are carried out. In this case, machine learning is considered as gain of experience or informa-
tion of machines, such as computers, as a result of a variety of events (e.g., developing various decision-
making mechanisms and foreknowing similar states) which may be lived in the future.

27



10 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/review-and-applications-of-machine-learning-

and-artificial-intelligence-in-engineering/307442

Related Content

Deep Learning for Social Media Text Analytics

Anto Arockia Rosaline R.and Parvathi R. (2021). Advanced Deep Learning Applications in Big Data
Analytics (pp. 68-91).
www.irma-international.org/chapter/deep-learning-for-social-media-text-analytics/264549

Intelligent System for Credit Risk Management in Financial Institutions
Philip Sarfo-Manu, Gifty Siawand Peter Appiahene (2019). International Journal of Artificial Intelligence and
Machine Learning (pp. 57-67).

www.irma-international.org/article/intelligent-system-for-credit-risk-management-in-financial-institutions/238128

A Machine Learning Model for Advanced Decision Making in Smart Education Systems

Palanivel Kuppusamyand Suresh Joseph K. (2021). Machine Learning Approaches for Improvising Modern
Learning Systems (pp. 191-220).
www.irma-international.org/chapter/a-machine-learning-model-for-advanced-decision-making-in-smart-education-
systems/279385

DFC: A Performant Dagging Approach of Classification Based on Formal Concept

Nida Meddouri, Hela Khoufiand Mondher Maddouri (2021). International Journal of Artificial Intelligence and
Machine Learning (pp. 38-62).

www.irma-international.org/article/dfc/277433

Sensor Fusion of Odometer, Compass and Beacon Distance for Mobile Robots
Rufus Fraanje, René Beltman, Fidelis Theinert, Michiel van Osch, Teade Punterand John Bolte (2020).
International Journal of Artificial Intelligence and Machine Learning (pp. 1-17).

www.irma-international.org/article/sensor-fusion-of-odometer-compass-and-beacon-distance-for-mobile-robots/249249



http://www.igi-global.com/chapter/review-and-applications-of-machine-learning-and-artificial-intelligence-in-engineering/307442
http://www.igi-global.com/chapter/review-and-applications-of-machine-learning-and-artificial-intelligence-in-engineering/307442
http://www.irma-international.org/chapter/deep-learning-for-social-media-text-analytics/264549
http://www.irma-international.org/article/intelligent-system-for-credit-risk-management-in-financial-institutions/238128
http://www.irma-international.org/chapter/a-machine-learning-model-for-advanced-decision-making-in-smart-education-systems/279385
http://www.irma-international.org/chapter/a-machine-learning-model-for-advanced-decision-making-in-smart-education-systems/279385
http://www.irma-international.org/article/dfc/277433
http://www.irma-international.org/article/sensor-fusion-of-odometer-compass-and-beacon-distance-for-mobile-robots/249249

