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Abstract. Method for monitoring the psychophysiological state of a metallurgical operator in the 
course of labor activity by taking indicators of heart rate, galvanic skin response, body and 
environmental temperature, gyroscope data, GPS sensor data is presented. The data obtained is 
transmitted wirelessly from the wearable device in real time to the server for further processing. The 
principle of developing a decoding technique for psychophysiological changes in the operator's body 
during operation is given enabling timely take measures to normalize the situation on the spot, 
depending on the functional state degree of the operator's body systems. 
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Аннотация. Приведен способ контроля за психофизиологическим состоянием оператора 
металлургической отрасли в процессе трудовой деятельности путем снятия показателей: 
частоты сердечных сокращений, кожно-гальванической реакции, температуры тела и 
окружающей среды, данные гироскопа, данные GPS датчика. Полученные данные передаются 
с носимого устройства беспроводным способом в реальном времени на сервер для 
дальнейшей обработки. Приведен принцип разработки методики для расшифровки 
психофизиологических изменений в организме оператора во время работы, что позволит 
своевременно принимать меры по нормализации ситуации на месте, в зависимости от степени 
функционального состояния систем организма оператора. 
 

Assessment of the body systems functional state of the operator in the 
metallurgical industry makes it possible to establish the character and severity of 
changes in physiological functions and human performance depending on the kind 
of work and the workload. Working capacity changes undergo several phases, 
including the main ones like the warming-in phase, the phase of stable working 
capacity tending to go down by the middle of the work shift due to fatigue and then 
rise again after the lunch break, as well as the phase of working capacity decrease 
by the end of the shift, due to fatigue growth. In a number of cases at the end of a 
shift a so-called "final rush" is observed, characterized by an increase in working 
capacity, but not indicative of a fatigue decrease [1]. 

In order to assess the functional state of body systems, it is proposed to 
introduce a psychophysiological control in real time using the developed device for 
individual monitoring of the psychophysiological state of the worker, which will 
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help to determine the magnitude and direction of changes in the considered 
indicators all through the work shift [2]. 

To do the research it is necessary to choose methods and means that allow 
obtaining data that most adequately and fully reflect the state of the body functional 
systems subjected to stress during the work. The developed device for determining 
psychophysiological parameters includes the following sensors: a heart rate (HR) 
sensor, a galvanic skin response (GSR) sensor, a digital body temperature 
measurement sensor, and a gyroscope. 

The results of psychophysiological studies are processed by the method of 
variation statistics to determine the degree of their reliability.  

The developed device for monitoring the individual psychophysiological 
characteristics of the worker over the working process and in real time requires a 
technique to be developed for analyzing the data obtained from the device about the 
psychophysiological processes of the body during the work. The developed 
technique must solve the problem of decoding psychophysiological changes in the 
worker's body during the work in its turn enabling to take timely measures to 
normalize the situation on the spot, depending on the degree of the functional state 
of the operator's body systems. The system based on the interaction of the 
developed technique and the developed device will allow to more accurately 
monitor the functional state of the working staff of the enterprise over the 
production process and will provide timely response to the negative consequences 
of the human factor impact on the production process both individual and within the 
whole enterprise, which may result on labor productivity. Also hereafter, basing on 
the processing of data arrays from the wearable device fleet at the enterprise, the 
system will allow predicting the next phases like warming-up, stable performance, 
reduced personnel performance, and thus will effectively and efficiently distribute 
the load on the human working staff of the enterprise, and will result in the long-
term productivity of enterprises.  

The psychophysiological processes that arose in the human body during 
activity are not individual, but strength and speed of these processes are individual 
and depends on a variety of both internal (age, gender, race, etc.) and external 
factors (pain, temperature, etc. etc.). In order to identify more accurately the 
functional state of the worker based on the psychophysiological processes occurring 
in the body of the device wearer, the technique should be based on a statistical 
analysis of the individual psychophysiological characteristics of the worker within 
the initial, adaptation period of the device. During this period the worker’s state 
both psychophysiological and physiological, must correspond to the optimal 
working regime, and not exceed the maximum allowable norms of 
psychophysiological activity during work. The correct and optimal operation of the 
system in the developed device and methodology depends on the initial adjustment 
for each carrier individually [3].  

As an example, the figure shows a scale of heart rate indicators (beats / min); 
modes with a lower and upper heart rate limit in a given color field are presented in 
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a color scheme. Green, light green and yellow - normal operator heart rate, orange 
and red - dangerous heart rate values for the operator's health. 
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Fig. 1. Heart rate indicators scale, beats / min 

 
The operator's heart rate is influenced by both internal and external factors. 

Some of them are allowable, and some have a negative impact on the 
psychophysiological state of the device user, which leads to a decrease in the 
operator's efficiency [4].  

The development of a model for assessing the psychophysiological state of 
the operator will give a complete picture and logical relationship of the collected 
data from an individual device for taking psychophysiological indicators and the 
location of the employee in real time.  
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