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MONITORING AND OPTIMISING CONDITIONS IN PRODUCTION ENVIRONMENT 

Khalimonov Y. I., Sezonova I. K., Sotnik S.V. 

 (zakhar.lashyn@nure.ua, svetlana.sotnik @nure.ua) 

Kharkiv National University of Radio Electronics (Ukraine) 

 

The study explores introduction of IoT sensor technologies aimed at maintaining optimal conditions 

within production environment. It investigates contemporary approaches to developing integrated 

monitoring systems capable of tracking essential production parameters, including air quality and energy 

consumption levels. A comprehensive analysis is provided on existing challenges in implementing these 

systems, covering technological, infrastructural, and economic aspects. Emphasis is placed on the 

integration of various sensor types into unified network to ensure reliable data transmission. A systematic 

approach is proposed for evaluating and addressing these challenges, enabling more efficient adoption of 

IoT solutions in production. The findings offer practical insights for modernization of industrial facilities 

and creation of new systems for workplace condition monitoring. 

 

Problem Statement. 

Manufacturing facilities are essential to numerous industrial sectors, where maximizing productivity 

and ensuring process security are top priorities for achieving efficient outcomes and minimizing potential 

risks. Advanced sensor technologies provide innovative methods for monitoring and managing 

production conditions, helping to maintain optimal settings within production areas and fostering a 

comfortable environment for both personnel and equipment [1-6]. 

The social dimension of sustainability is also enhanced by improved working conditions: sensor 

technology provides safer and more comfortable workspace for employees. This reduces risk of injury 

and improves overall quality of life for employees. In long run, such approaches contribute to economic 

growth, as enterprises that adhere to principles of sustainable development become more competitive in 

international markets, providing stable jobs and improving reputation of companies. In this way, sensor 

technologies in production help to achieve sustainable development goals by maintaining balance 

between economic efficiency, social well-being and environmental sustainability. The implementation of 

Internet of Things (IoT) in manufacturing processes is powerful factor in achieving sustainable 

development goals. IoT, as network of interconnected devices that collect and exchange data, allows 

integration of sensor technologies for deeper analysis and management of production conditions, which in 

turn contributes to ensuring optimal conditions at production sites. 

The purpose of this study is to analysis of methods for monitoring and optimizing conditions in 

production environment using IoT sensor technologies. 

Tasks to be completed to achieve goal: analysis of modern sensor systems that allow tracking key 

parameters of the production process (temperature, humidity, air quality, energy consumption, etc.), as 

well as analysis of constraints on existing approaches to ensuring proper conditions in production. 

 

Essence of study.  
One of modern 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 for instant 

access to information about device's status, service history, and safety recommendations. This not only 

increases awareness of employees, but also contributes to a quick response to possible problems, which 

can significantly improve working conditions [7]. Ensuring comfortable working environment is critical 

to achieving high productivity and employee well-being. This encompasses various factors that affect 

overall health of environment and health of staff. 

Let's consider main approaches to ensuring proper conditions in production with help of sensor 

technologies, which can significantly affect efficiency of enterprises. Having identified main approaches to 

ensuring proper conditions in production, let's pay attention to sensor technologies that are integrated into IoT 

to monitor production conditions, it is necessary to review means for implementation of monitoring and 

optimising conditions in production environment (Fig. 1). 
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Figure 1. Sensors for monitoring working conditions and energy consumption 

 

The use of these sensors in production processes can improve occupational safety, reduce risks for workers, 

and reduce energy consumption and energy costs. Let's determine limitations of existing approaches to ensuring 

proper conditions in production using IoT sensor technologies (Table 1). 

 

Table 1. Classification of key limitations of existing approaches to ensuring proper conditions in 

production 

Limitations Technical limitations 

Limitation  

Sensors 

1. Limited accuracy of measurements under extreme conditions. 

2. Drift of sensor readings over time, which requires regular calibration. 

3. Limited service life of sensors in aggressive environments. 

4. Sensitivity to electromagnetic interference. 

5. Delays in data transmission from sensors to processing systems. 

Network 

Limitations  

 

1. Limited bandwidth of wireless networks. 

2. Problems with WiFi/4G coverage in production facilities. 

3. Interference between different wireless devices. 

4. Limited scalability of network infrastructure and delays in real-time data transmission. 

Energy 

Limitations 

1. Limited battery life of battery sensors and difficulty replacing batteries in hard-to-

reach places. 

3. Dependence on stability of power supply and power consumption of data 

processing systems. 

 Software Limitations 

Data 

Processing 

1. The difficulty of processing large amounts of data in real time and limitation of 

noise filtering algorithms. 

3. Difficulty in integrating data from different types of sensors. 

4. Limitations of machine learning systems in anomaly analysis. 

Integration 

Limitations 

1. Incompatibility of protocols from different manufacturers. 

2. Complexity of integration with legacy systems. 

3. Limitations in data synchronization. 

4. Problems of standardization of data formats. 

 Security Limitations 

Cybersecuri

ty 

1. Vulnerabilities of IoT devices to cyberattacks. 

2. Risks of unauthorized access to data. 

3. Complexity of software updates. 

4. Limitations of cryptographic algorithms on IoT devices. 

Physical 

security 

1. Vulnerability of sensors to physical damage. 

2. Risks of sabotage or vandalism. 

3. Difficulty of protection against extreme conditions. 

4. Restrictions on installation in hazardous areas. 

Technologies for monitoring production 

conditions Temperature sensors 

Air quality monitoring 

Humidity 

sensors 

Dust 

sensors 

Noise sensors Gas 

Sensors 

VOC Sensors 

Vibration sensors 

Optimise power consumption 

Light 

sensors 

Energomet

ers 

Electricity distribution 

sensors 
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Conclusions  

As a result of study, an analysis of modern approaches to ensuring appropriate conditions in 

production using IoT sensor technologies has been carried out and their main limitations have been 

identified. The main types of sensors used to monitor production conditions, including temperature, 

humidity, air quality, noise, vibration and energy control systems, are systematized. The main limitations 

of the existing approaches, which include technical and programmatic aspects, have been identified and 

classified. The study found that monitoring and optimizing conditions in production environment 

contributes to the sustainable development of enterprises by improving energy efficiency, reducing 

environmental impact and optimizing use of resources. The results obtained can be useful in design of 

new and modernization of existing production facilities. 
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Abstract: Modern workplaces require efficient task management and workload distribution to 

maintain productivity and employee well-being. This research presents a novel approach to developing 

an automated task distribution and workload monitoring system, integrating machine learning algorithms 

and optimization techniques. The system is designed to assign tasks dynamically based on employee 

availability, skills, and real-time workload data. The core methodology combines task scheduling 

algorithms and neural network-based predictive models to forecast employee performance under varying 

workloads. Key contributions include developing an adaptive system capable of continuous workload 

assessment and integrating employee feedback to improve task assignment strategies. The results 

demonstrate significant improvements in task allocation efficiency and workload balance, contributing to 

overall team performance. The system's modular structure allows easy integration with existing project 
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