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Анотація  

У роботі розглянуто роль сучасних технологій, таких як автоматизовані системи, віртуальна 
реальність, датчики та аналітика даних, у забезпеченні безпеки на робочих місцях. Технології 

дозволяють ефективно виявляти, уникати та управляти ризиками, навчати працівників безпечним 
методам роботи та віртуально симулювати небезпечні ситуації. Ця стаття підкреслює 
важливість використання технологій та інновацій для оптимізації безпеки праці в інженерній сфері 
та наголошує на необхідності постійного пошуку та впровадження передових рішень для 
забезпечення безпечного та продуктивного робочого середовища. 

Ключові слова: оптимізація безпеки праці, автоматизована система, віртуальна реальність, 
інформаційні системи, безпека на робочому місці, нормативні вимоги, впровадження технологій. 

Abstract 

The role of modern technologies, such as automated systems, virtual reality, sensors, and data analytics, in 
ensuring workplace safety has been examined in this work. These technologies enable effective risk detection, 
avoidance, and management, as well as the training of workers in safe working methods and virtual 
simulation of hazardous situations. This article emphasizes the importance of utilizing technologies and 
innovations to optimize occupational safety in the engineering field and underscores the need for continuous 

exploration and implementation of advanced solutions to ensure a safe and productive work environment. 

Key words: occupational safety optimization, automated system, virtual reality, Information systems, 
workplace safety, regulatory requirements, technology implementation. 

 
Introduction 

Optimizing labor safety is a process of constant improvement of conditions and measures aimed at 
ensuring the safety and health of workers. This includes identifying, assessing and managing risks, 
implementing effective security measures, training staff and creating a safe working environment [1-3]. 

The importance of optimizing work safety is extremely important. It contributes to the prevention of 
injuries and occupational diseases [4-10], increases labor productivity, reduces the costs of compensation and 
recovery after accidents. In addition, the optimization of labor safety contributes to the improvement of the 
company's reputation, the attraction and retention of qualified personnel, as well as compliance with 
legislative and regulatory requirements in the field of labor protection [11]. 

 
Research results 

Occupational safety is one of the most important aspects of any industry, especially in the engineering 
field, where workers are exposed to various risks and hazards. Optimizing occupational safety in this field is 
an urgent task, and the use of technologies and innovations are key factors for achieving this goal [12-17]. 

One of the biggest advantages of using technology is the possibility of automating dangerous or labor-
intensive processes [18-23]. Robots, drones and automated systems can perform tasks that require a high 
level of safety, reducing the risk to workers. For example, the use of robots to perform routine and dangerous 
work on construction sites allows to avoid injuries and improve the overall level of occupational safety [24]. 



Another progressive solution is the use of sensors and monitoring systems to detect potential hazards. 

These technologies can detect unusual or dangerous conditions, such as elevated temperatures, high 
concentrations of harmful substances, or violations of safety regulations. Timely notification of such 
conditions allows employees to take the necessary measures to prevent accidents and injuries. 

It is also worth mentioning the use of virtual reality (VR) and augmented reality (AR) in occupational 
safety training programs. These technologies allow workers to simulate dangerous situations, learn effective 
methods of responding to them and improve their skills without direct risk to their life and health. Training in 
a virtual environment allows you to simulate real working conditions, including complex and dangerous 

situations, providing employees with the necessary skills and knowledge for effective risk management [25]. 
Innovations in the field of occupational safety also include the use of information systems and data 

analytics. Collecting and analyzing occupational safety data allows you to identify trends, identify risk 
factors, and make informed decisions about preventing accidents and improving workplace safety. Artificial 
intelligence and machine learning can help identify patterns and anomalies that indicate potential hazards, 
and implement automatic monitoring and warning systems. 

Optimizing occupational safety in engineering through the use of technology and innovation is an 

effective approach that will bring numerous benefits. For example, reducing the risk of injuries and accidents 
in the workplace will have a positive impact on the health and well-being of employees, reduce the costs of 
treatment and recovery after injuries, and improve the company's reputation for maintaining the highest 
safety standards. Optimization can be performed on the basis of dependencies, for obtaining which it is 
advisable to use the following computer programs: "RegAnalyz" [26] for single-factor dependencies and 
"PlanExp" [27] – for multi-factor ones. 

Additionally, optimizing work safety will lead to increased employee productivity. The use of automated 
systems will free them from performing routine, time-consuming and dangerous tasks, allowing them to 

focus on more complex and high-value tasks. In addition, training in a virtual environment will allow 
employees to acquire practical safety skills without real risk, which will contribute to their professional 
growth and confidence in their own abilities. 

An important aspect of optimizing work safety is the constant search for new technologies and 
innovations. The development of robotics, artificial intelligence, sensors and data analytics constantly opens 
up new opportunities for ensuring safety at workplaces [28]. 

It is also worth noting that the optimization of labor safety in the engineering field through the use of 

technologies and innovations contributes to the fulfillment of the requirements of modern regulatory acts and 
safety standards. Many countries have strict regulations in place to ensure occupational safety, and 
companies must comply with these requirements to avoid sanctions and a negative impact on their 
reputation. The use of technology and innovation helps companies to meet these requirements and strengthen 
their position in the market. 

It should be noted that the implementation of technology and innovation in occupational safety is also 
associated with challenges and challenges. New technologies may require significant investment, both 

financial and human resources, as well as training employees to use them effectively. In addition, it is 
necessary to take into account ethical aspects and problems related to data privacy and security of digital 
systems [25]. 

In general, optimization of labor safety in the engineering field through the use of technologies and 
innovations is a promising direction. This helps to ensure occupational safety, reduce the risk of injuries and 
accidents, improve worker productivity and meet regulatory requirements. However, it is necessary to be 
aware of the challenges and ensure proper management of these technologies and innovations, taking into 
account ethical, social and legal aspects. 

In conclusion, optimization of occupational safety in the engineering field through the use of technology 
and innovation is an integral part of modern development. This allows companies to improve working 
conditions for their employees, reduce risks and increase production efficiency. The constant search for new 
solutions and the use of advanced technologies contribute to a safety culture and create prospects for further 
development [28]. 

However, the success of optimizing work safety depends not only on the introduction of technologies, but 
also on a responsible approach to them. Companies must ensure the reliability of technology, perform regular 

maintenance and train employees in the proper use of these tools. In addition, it is important to involve 
employees in the process of implementing technologies, to give them the opportunity to express their ideas 
and suggestions, which will contribute to the improvement of occupational safety at all levels. 



Overall, optimizing engineering safety through technology and innovation is an important step towards 

creating a safe and sustainable work environment. This improves the quality of life of employees, ensures 
production efficiency and promotes the development of modern technological solutions. Continuous 
innovative work and cooperation between companies, scientific institutions and government bodies will 
contribute to the creation of an even safer and more productive engineering environment [29]. 

 

Conclusions 

Optimizing occupational safety in engineering through the use of technology and innovation is a key 
element in creating a safe and productive work environment. The use of automated systems, virtual reality, 
sensors and data analytics allows you to effectively identify and manage risks, train employees in safe work 
methods and simulate dangerous situations. The use of information systems and data analytics helps identify 

trends and identify risk factors. 
Optimizing workplace safety brings numerous benefits, such as improved worker health and safety, 

reduced injury and recovery costs, increased productivity and regulatory compliance. However, the 
implementation of new technologies also requires investment and training of personnel, as well as 
consideration of ethical and safety aspects. 
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