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APPROACHES TO ENSURING PROPER WORKING CONDITIONS USING SENSOR
TECHNOLOGIES IoT

Yan Khalimonov, Iryna Sezonova, Svitlana Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av., 14

E-mail: yan.khalimonov@nure.ua, svetlana.sotnik@nure.ua

Annotation: The work examines features of introduction of IoT sensor technologies to ensure
appropriate conditions in production environment. Modern approaches to creation of integrated
monitoring systems that allow to control key parameters of production process: from air quality to level
of energy consumption are considered. A detailed analysis of existing constraints in implementation of
such systems, including technological, infrastructural and economic aspects, is presented. Particular
attention is paid to integration of different types of sensors into single network and ensuring reliable data
transmission. A systematic approach to assessing and overcoming identified limitations has been
proposed, which allows optimizing process of implementing IoT solutions in production. The presented
results are of practical importance for modernization of industrial facilities and development of new
systems for monitoring working conditions.

Key words: sensor technology, industrial IoT, monitoring of production conditions, occupational
safety, energy efficiency, sensor integration, production automation, industrial safety.

Manufacturing facilities play important role in many industrial sectors. High productivity and security
of work processes at these locations are priority to achieve effective results and reduce potential risks.
Modern sensor technologies offer new approaches to control and management of production conditions
that ensure optimal conditions at production sites and contribute to creation of comfortable environment
for personnel and equipment [1-6].

The use of sensor technologies in production directly contributes to sustainable development both in
Ukraine and at global level. They enable businesses to use resources more efficiently, which reduces
energy consumption and emissions, and promotes environmental sustainability. By continuously
monitoring conditions, sensors help maintain optimal environment for production processes, reducing risk
of equipment breakdowns and reducing repair and replacement costs. This, in turn, extends life of
equipment, reducing need for new resources and reducing waste.

The purpose of this study is to analyze existing approaches to ensuring proper conditions in production
using IoT sensor technologies and identify their limitations.

Tasks to be completed to achieve goal: analysis of current state of use of IoT sensor technologies in
production environment; investigate main types of sensors and their characteristics used to monitor
production conditions; analyze principles of integration of different types of sensors into single IoT
system for monitoring production conditions; investigate impact of identified limitations on efficiency of
systems for monitoring and managing production conditions; analyze existing methods of overcoming
identified limitations and evaluate their effectiveness.

One of innovative approaches to ensuring proper conditions in production is integration of QR codes
into monitoring system. For example, employees can scan QR codes placed on equipment to gain instant
access to information about device's status, maintenance history, and safety recommendations. This not
only increases awareness of employees, but also contributes to faster response to possible problems,
which can significantly improve working conditions [7-10].

Formulation of task to overcome identified limitations:

1. Technical limitations — identify and address deficiencies in existing sensor technologies, ensuring
their integration with IoT to improve monitoring of working conditions.

2. Software limitations — developing software that enables efficient analysis and processing of sensor
data, as well as integration with existing control systems.

3. Safety constraints — implementing additional measures to improve worker safety, including
automated monitoring and early warning systems for hazards.
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4. Economic constraints — analysis of costs of introducing new technologies and their effectiveness, in order
to ensure economic feasibility of investments in improving working conditions.

CONCLUSIONS. As result of study, modern approaches to ensuring proper conditions in production
with help of IoT sensor technologies have been analyzed and their main limitations have been identified.
It is determined that integration of IoT technologies into production processes is effective tool for
improving labor safety, optimizing energy consumption and improving working conditions for personnel.
The main types of sensors for monitoring production conditions, including temperature, humidity, air
quality, noise, vibration and energy control systems, are systematized. The key constraints of existing
principles have been identified and classified, which include technical (sensory, network, energy),
software (data processing, integration), security (cybersecurity, physical security) and economic (cost,
operational) aspects. It is found that use of IoT sensor technologies contributes to sustainable
development of enterprises by increasing energy efficiency, reducing environmental impact and
optimizing use of resources. To overcome these limitations, it is necessary to develop standards for
integrating IoT devices, improve security systems, and optimize data processing methods. The results of
study can be used in design of new and modernization of existing production facilities.
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