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ABSTRACT: In modern times, artificial intelligence (Al) is considered one of the most important technological revolutions in the
industrialization process. Artificial Intelligence technologies are widely used to digitize, automate, and increase the efficiency of
production. The basis of the “Industry 4.0” concept is precisely artificial intelligence, big data, robotics, and internet technologies.
In this regard, studying the applications of Artificial Intelligence in the industrial field is relevant both theoretically and practically.

Artificial Intelligence (Al) is transforming various industries by providing new solutions, increasing efficiency, and
reducing costs. Artificial Intelligence (Al) refers to the development of computer systems that can perform tasks that typically
require human intelligence, such as learning, problem solving, perception, decision making, and language understanding. Artificial
Intelligence systems use various techniques such as machine learning, deep learning, natural language processing, and computer
vision to analyze large amounts of data and make predictions or decisions based on that analysis. Some examples of Al applications
include virtual personal assistants, self-driving cars, image and speech recognition, and medical diagnostics and treatment. Al is a
rapidly developing field and can transform many industries and aspects of daily life.

Applications of Al in the industrial field are accompanied by automation of production, energy saving, increased safety,
and the creation of new technological capabilities. In the future, the competitiveness of industrial enterprises will be measured

precisely by the level of use of Al technologies.
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INTRODUCTION

Acrtificial intelligence, along with some other revolutionary
developments such as machine learning and the Internet of
Things, is attracting the attention of modern industrialists.
Acrtificial intelligence has the potential to replace, replicate or
benefit from human intelligence. This is because it is
increasingly worrying industries with challenges related to
process modeling, product and mechanism optimization,
quality control strategies, fault detection and risk diagnosis.
These aspects are linked to the sustainable aspect of modern
economies, which instills understanding of the impact aspects
of sustainability along with the analysis of social, economic
and environmental impacts.

Overall, artificial intelligence is transforming
industries by providing innovative solutions that increase
productivity, efficiency and customer experience. The
findings will help readers, researchers, managers and
developers to evaluate, analyze, integrate and use the most
sustainable Al technologies in their respective research
industries [1].

Finally, the study will consider current challenges
and future directions for building a successful Al-industry
consensus. In reviewing the status, it is not wrong to predict
that Al-industrial applications will become a mandatory field
of study for future generations. Artificial intelligence is truly
the fourth industrial revolution that is affecting our lives with
great improvements and automation. It directly increases life

expectancy through industrial improvement and advanced
automation. It affects various aspects of human life such as
healthcare, automation, connectivity, transportation, social
integration, economic stability, cultural renewal, and political
interdependencies. In short, it creates a world of
globalization. This paper is a guide to the advantages,
opportunities, limitations, formulations, and challenges for
truly applying relevant Al technologies in industrial sectors
for the ultimate benefit of current and future generations [2].

MATERIALS AND METHODS

Industrial applications of artificial intelligence (Al) are in
focus: improving efficiency, productivity, and sustainability
through technologies such as predictive maintenance,
computer vision for quality control, process optimization, and
intelligent automation through robotics and smart factories.
Al strengthens supply chains with better demand forecasting
and logistics, supports product design, and optimizes resource
use and energy consumption to promote environmental
responsibility.

Predictive Maintenance: Al analyzes data from
machine sensors to predict equipment failures before they
occur, reducing costly downtime [3].

Quality Control: Al-powered computer vision
systems scan products in real time to identify defects and
ensure high-quality output.

11710 Aygun Sultanova Haji gizi, ETJ Volume 11 Issue 10 October 2026


https://doi.org/10.47191/etj/v11i10.16

“Industrial Applications of Artificial Intelligence”

Process Optimization: Al algorithms identify
bottlenecks and suggest improvements to manufacturing
processes to increase efficiency and reduce waste.

Smart  Factories: Al  enables intelligent
manufacturing environments where systems make real-time
decisions to streamline operations and increase productivity.

Industrial Robotics: Al drives advanced robotics for
repetitive tasks, increasing efficiency and enabling more
complex manufacturing processes.

Demand Forecasting and Inventory Management:
Al helps to more accurately forecast demand and manage
inventory levels, reducing costs and ensuring on-time
delivery.

Logistics and Transportation: Al optimizes routes
and schedules, increases transportation efficiency and
reduces CO2 emissions

Product Design and Prototyping: Generative Al
tools help engineers rapidly explore and iterate new design
options, accelerating the innovation cycle.

Product Lifecycle Management: Al helps manage
the entire product lifecycle, from design and development to
manufacturing and end-of-life.

Product Lifecycle Management: Al helps manage
the entire life cycle of a product, from design and
development to production and end-of-life.

Energy Management: Al optimizes energy
consumption in manufacturing facilities, leading to cost
savings and reduced environmental impact.

Waste Reduction: Data-driven analysis helps
identify areas for waste reduction and makes industrial
processes more sustainable.

Industry Revolution 4.0 envisions the convergence
of Al-based intelligence and computer technologies at one
point to create a smart factory system. The system works to
develop intelligent networks, machines, and functions like
humans. Al, ML, and loT, along with other interconnected
applications, are at the heart of this industrial revolution.
These technologies are helping industries in many beneficial
ways, with hundreds of applications across various industries.
Taken together, Al technologies create work efficiency, time
savings, cost savings, manufacturing processing, modeling,
quality analysis, defect analysis, waste management, and
revenue forecasting, which together dictate better production
and consumption, satisfaction, and improved work
experience for industrialists, consumers, and workers [4].

As a result, businesses and industries can plan
advanced production lines with a major breakthrough in
supply chain change and management without being prone to
human error and interface. Al helps to speed up procedures
and improve the overall accuracy of various processes in
industries in terms of efficiency, protection from hazards,
facility and human resource management, logistical
arrangements, transportation assistance, labor-intensive
facilities, and increased production capacity.

The various ways in which Al can help industries
work better can include assistance in performing routine tasks
through robotic systems and automated processing. Robotic
systems are well-established with the ability to monitor the
accuracy and efficiency of procedures in random
environments. Another application of Al in industry includes
assistance in planning, estimating and forecasting production
and demand cycles, which helps in the efficient management
of both natural and human resources. ML technologies help
in managing large inventory volumes and avoiding cash and
stock issues. Al also helps in continuous production and lean
processing. In addition, it creates product awareness for asset
efficiency and product customization, and creates differential
substitutions to attract consumer interest in products [5].

Artificial intelligence technologies also perform
defect detection with the help of digital technologies such as
cameras, video cameras, mobile and scanning devices, and
teacher programs. However, Al’s quality assessment
procedures create a platform for quality assurance and
process optimization, product analytics, and computer vision-
based detection. Process optimization, such as machine
learning language modeling, machine vision, and robotics-
based recognition systems, is done in a clean and optimal
manner. ML has become easier with robotics, with the help
of recent developments in manufacturing, market, and
inventory management. Intelligent management attempts to
overcome the repetition associated with error-prone situations
when left to humans alone.

The drug discovery industry involves the
identification and development of new pharmaceutical
compounds for the treatment of various diseases and medical
conditions. It includes activities such as target identification,
potency optimization, and clinical trials [11]. Artificial
intelligence technologies are revolutionizing the drug
discovery process by accelerating research and development
efforts, reducing costs, and increasing the success rate of drug
candidates. Despite these challenges, artificial intelligence
contributes to the progress of society by facilitating the
development of new therapeutics, improving patient
outcomes, and addressing unmet medical needs [12].

The food industry encompasses the production,
processing, and distribution of food products. It encompasses
diverse sectors including agriculture, food production, and
food service. Artificial intelligence technologies are
increasingly being applied in the food industry to improve
efficiency, reduce waste, and ensure food safety.

The e-commerce industry encompasses the buying
and selling of goods and services over the internet. It
encompasses a wide range of activities including online retail,
digital marketplaces, and electronic payments. Atrtificial
intelligence has revolutionized the e-commerce industry by
enabling  personalized  recommendations,  predictive
analytics, and targeted marketing strategies. Despite these
challenges, Al contributes to social progress by creating jobs,
promoting economic growth, and expanding access to goods
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and services. The chemical industry encompasses the
production, processing, and distribution of a variety of
chemicals. It plays a critical role in the production of products
ranging from pharmaceuticals and fertilizers to plastics and
paints. Al technologies are increasingly being integrated into
the chemical industry to optimize processes, increase
efficiency, and enhance safety. These technologies help with
predictive maintenance, quality control, and real-time
monitoring, leading to lower production costs and improved
product quality. Overall, the integration of Al into the
chemical industry contributes to societal well-being by
fostering innovation, reducing environmental impacts, and
ensuring the safety of chemical products.

The bigger picture is that Al has massive industrial
applications that cannot simply be prevented or replaced, but
can be further modified and improved to benefit industries
more than they currently do. Industries in developing
countries still have a huge gap where Al technology can be
brought in and applied to revolutionize their economies to
compete with today’s industrially transformed world [13]. Al
leads to changing productivity patterns, improved business
models, lower maintenance costs, less labor intensity, better
waste management, and sustainable industrial growth and
development.

Al in industries has fundamentally changed markets
and consumer patterns over the years. Due to these
advantages, many different industries, apart from the usual
ones, are incorporating Al, ML, and loT-related tools,
procedures, devices, equipment, and technologies. This is due
to the increasing reliance on Al technologies that connect
processes, machines, data, and operations [14]. The system
combines the work of sensors, actuators, digital devices,
technologies, computers and cloud servers to create a better
operation with better quality, cost, product, delivery and
consumer satisfaction.

CONCLUSION
Industrial applications based on Al have changed the world
with a paradigm shift through the automation of various
processes. Al completely integrates industries through real-
time applications such as data management, manufacturing,
and production. The era of improved industries from raw
materials to final products and from product to consumer
satisfaction has only been possible with Al applications
during the 4.0 industrial revolution. By identifying
information and methodological gaps in Al applications,
especially in developing countries, and providing a
conceptual framework for selecting the most useful Al
methods and technologies, this review has contributed to new
insights into the integration of Al into industrial settings.
Furthermore, the comprehensive review compiled in
this article highlights the importance of combining theoretical
foundations with practical applications, thereby enhancing
innovation and efficiency in modern industries. By exploring
the role of Al in optimizing processes, increasing

productivity, and enhancing safety measures, this article has
provided valuable guidelines for future research directions
and industrial practices. By addressing issues such as data
privacy and regulatory compliance, this review highlights the
need for collaborative efforts among stakeholders to ensure
the responsible and effective integration of Al across global
industries. Overall, this paper serves as a roadmap for
harnessing the full potential of Al to drive economic growth,
promote sustainability, and enhance public welfare in the
fourth industrial revolution and beyond. This will help
researchers develop alternative solutions to gather sufficient
knowledge and information for future investments and
decision-making power, and to develop a big picture of Al-
based applications for the sustainable development of
industries.
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