K. Spivak, Student
O. Pasichnyk, PhD in Ed., As. Prof.
Khmelnytskyi National University

ARTIFICIAL INTELLIGENCE: PRINCIPLES AND
APPLICATION IN MECHANICS

Avrtificial Intelligence (Al) is a field of computer science that deals with the
development of programs and systems that can perform tasks that typically require
human-like intelligence. Al is used in many industries, including medicine,
transportation, energy, finance, and more. This research paper will examine the
principles of Al and the prospects for its further development.

Al is based on three main principles: machine learning, deep learning, and neural
networks.

* Machine learning is the process of training a program or system that can learn
from its mistakes and improve its abilities over time. The program or system receives
input data, and then uses it for learning and analysis. An example of such a system is
recommendation systems that recommend products or services to users based on their
previous purchases or views.

» Deep learning is a subset of machine learning that is used for recognizing
complex patterns in large datasets. It involves using deep neural networks, which
consist of many layers. This allows the system to automatically identify complex
patterns in large datasets, such as images and audio.

* Neural networks are systems that mimic the working patterns of the human
brain, using a large number of interconnected elements called neurons. Neural
networks are used to solve various tasks, such as speech recognition, image and video
recognition, natural language understanding, and many others.
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The prospects for the development of Al are very broad. Al can significantly
improve the operation of many industries, reduce costs, and increase productivity. For
example, in medicine, Al can help diagnose and treat diseases, in transportation it can
foster development of more efficient traffic management systems, and in power
management it can improve the efficiency of power plants and energy distribution
networks. You can see official statistics on the use of Al investments in various
industries based on the chart from The Economist publication.
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However, along with its benefits, Al also has its challenges. For instance, the
risk of Al technology being abused for criminal purposes, increased unemployment
due to the replacement of humans with machines, and issues with privacy and data
security.

Analysis of various sources enables us to outline the following spheres of Al
application in mechanics:

1. Predictive maintenance: The use of Al allows for addressing the problem
of predicting machine and equipment breakdowns. Machine learning algorithms can
analyze data on machine operations and predict potential breakdowns, enabling
equipment to be kept operational and reducing unexpected downtime.

2. Production optimization: Al can be used to optimize production and
reduce costs. Machine learning can analyze data on production and find optimal modes
of operation for equipment and resources, enhancing efficiency and reducing costs.

3. Image recognition: Al is already used for image recognition in mechanics
and engineering. For instance, machine learning algorithms can recognize defects and
malfunctions in images of equipment or products.

4.  Self-learning and support: Al can be used for self-learning and supporting
equipment and machines. For example, a self-learning system can learn to analyze data
on machine operations and warn of potential issues before they arise.

5.  Automatic control: Al can be used for automatic control of machines and
equipment. For instance, automatic control systems can analyze data on machine
operations and make decisions on maintaining optimal operating modes without human
intervention.

6. Design: Al can be used for designing new machines and equipment. For
instance, machine learning systems analyze data on the operations of existing machines
and develop new models based on this information.

7. Smart materials: Al can be used for creating smart materials that can
change their properties under certain conditions. For instance, metal alloys can change
their shape under the influence of temperature or electric current, enabling the creation
of movable structures.

8. Data analysis: Al can be used for analyzing large volumes of data
collected from machines and equipment (also known as ‘big data’). Data analysis can
help detect trends and improve production efficiency.



Q. Robotics: Al can be used for creating robots that can perform complex
tasks. Machine learning can enable robots to learn from experience and make decisions
based on the data they receive, enhancing their capabilities and improving their
performance.

10.  Optimal route planning: Al is used for planning optimal routes for
transportation and vehicles. For example, machine learning algorithms can analyze
data on traffic movement and road conditions to create the shortest and most optimal
route.

These examples demonstrate that artificial intelligence can be of great value in
mechanics and engineering, helping to solve complex technical tasks and increase
production efficiency. The use of Al in mechanics can enable the creation of more
precise and reliable systems, reduce development and production time, lower
maintenance costs, and enhance safety.

However, it should be noted that the use of artificial intelligence can also pose
certain problems and challenges. For example, dependence on Al systems can create
safety and reliability issues. There may also be ethical issues related to the use of Al
systems, particularly regarding responsibility for decisions made automatically.

Therefore, artificial intelligence has great potential for application in mechanics
and engineering. It can help solve complex technical tasks, increase efficiency and
safety as well as reduce development and production time and costs. However, caution
should be exercised, and potential issues related to the use of Al systems should be
understood and appropriate strategies developed to manage and minimize risks.

Conclusion: Artificial intelligence is an important field of computer science that
has great potential for improving the operations of various industries and enhancing
the quality of life for people. The principles of artificial intelligence, such as machine
learning, deep learning, and neural networks, allow systems to learn and analyze data,
which enables the development of more efficient and accurate systems. However,
artificial intelligence also poses challenges and issues that require attention and
resolution to ensure the safety and effectiveness of its use.

In the future, artificial intelligence will continue to evolve, and we can expect
increasingly innovative and high-tech applications of Al. However, it is important to
ensure that the development of this technology is carried out in an ethical and safe
manner, taking into account issues of security, privacy, and ethics.

In summary, artificial intelligence is an extremely important field with great
potential for development and improving people's lives. However, Al also has its
challenges and issues that require careful consideration. Ensuring the ethical and safe
development of Al is an important task facing our society.
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