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 

Abstract:. This article analysis causes of injury at the 

manufacturing plants that have a high level of risk and explains a 

need to control the occupational safety and comply with work 

procedures. An author provides quantitative and qualitative 

performance indicators at all levels. The article also explains a 

mathematical model of observations and evaluates its accuracy 

and adequacy in the context of the decision-making conditions. 

Finally, there are findings on correlation between the number of 

detected safety violations and experience of an observer. 

 
Index Terms: occupational injuries, occupational safety, 

control, observer, observer experience 

I. INTRODUCTION 

The level of occupational injuries depends on many factors. 

One of the most important factors is the quality of control over 

the safety and observance of operating modes, both the 

workers themselves and technological processes. The main 

quantitative indicators, which assess the effectiveness of 

monitoring activities at all levels, are indicators of 

occupational injuries, namely: the number of accidents with 

severe consequences; - the number of fatally injured workers; 

the number of victims of accidents; financial costs associated 

with the implementation of occupational safety measures and 

a number of other indicators. In the construction of the 

dependence of the level of injury on the set of indicators of 

control activities provides for the presence of an 

employee-observer and the quality of the work performed by 

him. Particularly relevant are safety checks when adjusting 

high-frequency products, for example, such as [1]. 

II. RESEARCH METHOD 

To solve this problem, it is necessary to determine the 

initial data array and the algorithm for constructing a 

mathematical model, to build a model, to assess its accuracy 

and adequacy to the decision-making conditions, to find the 

minimum value taking into account the restrictions [2].  

In General, the observation model will look like: 
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where   — observation indicator;   

 ,   — factors (input variables);  

 ,  ,   — the constant coefficients of the model;   

  — number of factors to consider. 

Model (1) is used in cases where it is not known in advance 

that the modelled indicator, except for factors that are directly 
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taken into account in the modeling, is also affected by many 

other factors, the influence of which can not be taken into 

account or eliminated. A number of factors, whose influence 

must be considered impossible to eliminate, determines the 

presence in model (1) member of  . The construction of the 

model consists in the calculation of a set of constant 

coefficients of the polynomial, which establish the 

relationship between the modeled indicator and a set of 

factors. An example of the source data is shown in tab. 1. 
Table 1. Array of initial data for modeling 
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In the table: the first column is a simulated indicator Y , 

the other columns are factors 
1

X , ..., 
n

X , which affect the 

predicted indicator Y , n  — the number of factors that are 

taken into account, m  – the number of indicators. 

In general, there is no strict correspondence between the 

values of the indicator and the factor in each case. The model 

excludes those factors that do not have a significant impact on 

the studied indicator. To do this, it is necessary to calculate 

the coefficients of pair correlation 
RYi

X , which establish the 

density of the relationship between the indicator Y  and 

factors 
i

X  . The correlation coefficient between Y  and 

factor 
i

X  can be calculated by the formula: 
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where 
i

x , y  — the average values of factor 
i

X  and 

indicator Y , which are determined respectively: 
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The set of factors (Table 1) must be sorted in descending 

order of values of correlation 

coefficients
RYi

X .  

 

Occupational Safety Control is a Way to Reduce 

Workplace Injuries at Manufacturing Plants 

Nikolay Ligkiy 



Occupational Safety Control is a Way to Reduce workplace Injuries at Manufacturing Plants 

 

11 

 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: I30030789S319/19©BEIESP 

DOI: 10.35940/ijitee.I3003.0789S319 

 

The maximum permissible number of factors for 

mathematical models is 1m , that is, the first 1m  factors 

are selected from the sorted data set, the rest are excluded 

from further consideration. Construction of mathematical 

models is carried out by regression-correlation analysis. 

While built many models with iteratively increasing the 

number of members of the polynomial: 
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The accuracy of the approximation of each of the set of 

constructed models i

A
  estimated deviation of the actual and 

calculated values of the simulated indicator [%] 

i

A

i

A
 100  

where i

A
  — approximation error when using model i : 
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where 
i

y , 
i

j
y  ( 1j , …, m )  —accordingly, the actual and 

calculated value of the indicator, which is obtained using the 

model i of the subset Y . 

The construction and study of the proposed mathematical 

models allows for in-depth comprehensive analysis of 

industrial injuries, as the most significant indicator of the state 

of industrial safety and labor protection in enterprises. 

III. RESULTS AND ANALYSIS 

As an effective option for assessing the level of 

professional competence of observers, an anonymous survey 

of specialists and heads of departments and services of labor 

protection of enterprises and heads of production departments 

was used. According to the results of the questionnaire data 

processing, the dependences presented in Fig. 1. 

  
Figure. 1. Dependence of the percentage of violations detected on 

the severity of a dangerous event for controllers with different levels 

of their professional training: 1 — the highest; 2 - medium; 3 - low 

Analysis of the literature, in particular [3-6], allowed to 

obtain average data on the number of days of disability as a 

result of accidents due to "Violation of labor and industrial 

discipline». 

 
  

Figure 2. Dependence of the number of days of disability K 

as a result of accidents due to “Violation of labor and 

production discipline” on various types of accidents 

IV. CONCLUSION 

The use of mathematical models of indicators in the 

implementation of management and monitoring activities in 

the field of labor protection allows to solve two main tasks: to 

identify and quantify the impact of factors on the simulated 

indicators and obtain the projected values of these indicators.  

Practical use of the results allows to increase the validity of 

management decisions in the field of labor protection. The use 

of mathematical models becomes a tool for identifying and 

investigating situations that are determined by a set of values 

of factors and calculated values of the indicator. The results of 

calculations in accordance with the constructed models can be 

used in the development of recommendations for the planning 

of occupational safety measures and to justify the necessary 

funding for these activities. 
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