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Annotatsiya: Ushbu maqolada sun'iy intellekt tushunchasi, uning mohiyati,
tasniflanishi va qo'llash sohalari yoritilgan. llovalarni ishlab chigish jarayonini
tezlashtirish yoki sun'ly intellekt va mashinali o'rganish algoritmlarining umumiy
ishlashini yaxshilashga yordam beradigan samarali vositalar ta'kidlandi.

Shuningdek, periferik hisoblashda sun'ty intellekt va mashinali o'rganish
imkoniyatlaridan foydalanish kompaniyalarga operatsion samaradorlikni oshirish va
sanoat ilovalari uchun xavflarni kamaytirish imkonini berishi bo’yicha tavsiyalar
tagdim etilgan.

AHHOTaIII/Iﬂ: B I[aHHOfI CTaTbC OIMMCAHO IMMOHATHUEC UCKYCCTBCHHOI'O MHTCIIJICKTA,
€ro CyIIHOCTb, KJIacCUUKAIMsi © 00JacTh IPUMCHEHHE. OBLIM OTMEUYCHBI
3¢ PeKTUBHBIE MHCTPYMEHTHI, KOTOPbIE MOMOTAIOT YCKOPUTH IPOIIECC pa3padOTKu
HpI/IJ'IO)KeHI/Iﬁ i IIOBBICUTH O6HIYIO IMPOU3BOAUTCIIbHOCTD aJIropuTMOB
HCKYCCTBCHHOI'O MHTCIIJICKTA U MAIIIKHHOI'O 06yT{€HI/I}I.

Taxxke IMPUBCACHBI UCITIOJIb30BAHHC BO3MOKHOCTEH HCKYCCTBCHHOI'O MHTCIIJICKTA
U MaAIIUuHHOTO O6yLIeHI/I$I B TI'PaHUYHBIX BBIYHUCIICHHAX II03BOJIACT KOMIIAHHAM
IMOBBICHUTH OIICPALIMOHHYIO 3(1)(1)CKTI/IBHOCTB N CHU3UTL PUCKH JJIA UX ITPOMBIIIJICHHBIX
IIPUIIOKECHHM.

Abstract: This article describes the concept of artificial intelligence, its essence,
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classification and scope of application. Effective tools have been highlighted that help
speed up the application development process or improve the overall performance of
artificial intelligence and machine learning algorithms.

The use of artificial intelligence and machine learning capabilities in edge
computing allows companies to increase operational efficiency and reduce risks for
their industrial applications.

The development of products and services based on artificial intelligence (Al)
requires an unambiguous interpretation of the concepts used by all market participants

[1].

The field of Al is extremely heterogeneous. There are various areas of research in
it, which are distinguished either by the task (or subject area) requiring intellectual
analysis, or by the tools used, or by the model of thinking being developed (Fig.1.).

The areas identified on the basis of the problem being solved include:

- Machine translate;

- automatic abstracting and information retrieval;

- speech communication systems;
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Fig.1. Areas of application of artificial intelligence.

- gaming intelligence, theorem proving and automation of scientific research;
- computer vision;

- data extraction;

- composing texts and music, etc.
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The listed areas are characterized by the fact that a significant part of the research
conducted in them is devoted not to thinking processes, but to the subject of intellectual
analysis.

Areas of Al, identified by the tools they develop, include:

- artificial neural networks;

- evolutionary calculations;

- pattern recognition;

- expert systems;

- heuristic programming;

- multi-agent approach, etc.

The concept of Al includes machine learning, which allows systems to
automatically learn and improve based on the experience they receive, without being
programmed to do so, using various algorithms and neural networks. The concept of
computer vision, in turn, includes a related term — “deep learning”. Deep learning refers
to neural networks that are trained on huge amounts of data. Since Al is an extremely
broad discipline, in our article we will focus specifically on the application of the above
technologies in industry.

Al in industry is used in a variety of applications - from remote monitoring,
equipment prevention, vehicle identification, traffic signal control to smart harvesters
in the agricultural industry. The use of such intelligent computer vision and video
analytics systems can improve the productivity and efficiency of industrial applications
[2].

The number of industrial devices connected to the Internet in one way or another
Is growing rapidly and is expected to exceed 40 billion points by 2025. Even the most
basic sensors on a production line generate such a huge amount of data that manual
analysis can take a lifetime. In fact, currently less than 1% of unstructured data is
analyzed or even used by companies when making decisions [3].

To select a suitable hardware platform for an AloT application, a number of
factors must be taken into account [4]:

- Al requirements for hardware performance;

- level of edge computing;

- supported development tools;

- operating conditions of the device.

There are three phases of creating AloT applications: data collection, training, and
inference (data processing followed by inference).

Al is divided into edge computing levels [5]:

Low end edge computing

Mid-tier edge computing

High Performance Computing Layer

Bottom layer: The simplest layer that includes sensors and actuators connected to
the cloud via the Internet of Things (loT).

* Characteristics:

- Limited computing capabilities.

- Minimal data processing on the periphery.

- The main focus is on collecting and transmitting data to the cloud.
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Examples: Temperature and humidity sensors; Motion sensors; Lighting control
devices.

Mid-Tier: Tier that includes more computing power and local data processing.

* Characteristics:

- Some calculations are performed at the edge before the data is sent to the cloud.

- Use of microcontrollers or embedded systems.

- Optimized for real-time data processing.

Examples: Devices for predictive analytics; Machine learning systems for pattern
recognition; Devices for controlling industrial processes.

High-Performance Tier: The most advanced tier that includes high-performance
computing and complex machine learning workloads at the edge.

* Characteristics:

- Large amount of processing power and memory.

- Processing large amounts of data at the edge.

- Use of graphics processing units (GPUs) and specialized hardware.

Examples: Autonomous vehicles; Robotics; Virtual and augmented reality
systems.

Several tools are available for different hardware platforms to help speed up the
application development process or improve the overall performance of Al and
machine learning algorithms.

Of course, one of the most important criteria for choosing a device for edge
computing with Al is the operating conditions of the device itself. Computers deployed
In harsh industrial environments must have a wide operating temperature range and
efficient heat dissipation mechanisms to ensure reliability in hot weather.

Modern machine learning algorithms, neural networks and deep learning are
significantly superior to previous technologies, allowing Al to solve increasingly
complex problems.

Powerful tools have been developed and continue to be improved, such as
language models, computer vision algorithms, speech recognition systems and others,
which are widely used in various fields.

Leveraging the power of Al and machine learning in edge computing allows
companies to improve operational efficiency and reduce risk for their industrial
applications. At the same time, we can also talk about reducing production costs with

the proper use of Al with properly trained models.
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