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In the context of globalization of the 
economy, increased competition in 
international and national markets, one 
of the most important conditions in 
ensuring economic development and 
national security is the intensi cation of 
competitive intelligence at different levels of 
economic systems management. Innovative 
development contributes to the achievement 
of a new level of development of productive 
forces that meet the challenges of modernity, 
the formation of a new model of spatial 
allocation of resources, thereby ensuring the 
formation of a new technological structure. 
Competitive intelligence is a tool for studying 
the competitive environment, which is 
a purposeful collection of information 
about competitors to make management 
decisions on further strategy and tactics 
of doing business. In this case, it is usually 
recommended to carry out competitive 
intelligence within the framework of the law 
and in compliance with ethical standards 
(as opposed to industrial espionage). If the 
Western world has adopted competitive 
intelligence as a useful tool for analysis, 
modestly keeping silent about the unethical 
sides of this phenomenon, but actively 
using questionable methods of obtaining 
information, the attitude to competitive 
intelligence in Russia continues to be 
fragmented and non-systemic.

Of particular relevance is the problem 
of competitive intelligence acquires in 

the processing industries, among which 
an important place belongs to the glass 
production, which has suf cient potential 
that can be used for economic and 
social development of the country in the 
conditions of �Industry 4.0�. The term 
�industry 4.0� is used to describe the fourth 
industrial revolution. For the  rst time 
it appeared in Germany, where it served 
as the name of the eponymous legislative 
act and the direction of industrial policy 
development. It can best be explained as 
a new level of organization and control 
along the whole chain of building the value 
of the product life cycle, which is moving 
towards greater individualization of the 
consumer�s requirements. The reason for 
the emergence of industry 4.0 was the need 
for information for real-time production by 
bringing together all those involved in the 
value chain.

For capital-intensive industries, which 
include glass, the technology of �Industry 
4.0� open the possibility of a signi cant 
increase in ef ciency, but do not entail 
a radical transformation of the business 
model. Industry 4.0 technologies contain a 
set of tools including innovative methods 
such as big data analysis, machine learning, 
machine vision, industrial Internet, virtual 
reality and robotics [1].

For glass factories, the optimization 
potential lies in improving the ef ciency of 
the production process through automation, 
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the use of sensors connected to the industrial 
Internet and in-depth analysis. 

Automation processes in all areas of 
activity of glass companies are implemented 
in a variety of areas � from the search for 
new areas of sand to surface treatment and 
sales of products. The possibilities of digital 
transformation give glass companies a 
chance to step forward: from automation to 
digitalization, that is, to the introduction of 
technologies based on arti cial intelligence, 
neural networks, big data - all those 
attributes of Industry 4.0, without which a 
new industrial revolution is impossible.

In the block �Extraction and preparation 
of raw materials� are promising projects in 
the  eld of digital transformation, which 
really lay the foundations of the future glass 
companies: 

 �Digital batch preparation»;
 �Cognitive engineering»;
 �Digital production management»;

The most large-scale pilot project can be 
considered the beginning of the work of 
the production management Center (DPC), 
which would combine solutions to improve 
the ef ciency of individual production 
processes of sand extraction in a single 
integrated environment. 

Over time, the functionality of the data 
CENTER will expand due to the �digital 
twins� systems of maintenance, energy 
supply, preparation and disposal of waste, 
control of marriage. 

Examples of digitalization in the glass 
industry:

Virtual start-up: ex-press-start of 
equipment. Due to the special software 
in virtual mode, it is possible to test all 
functions, as well as management processes. 
Thus, all potential critical situations that may 
arise later in production can be analyzed 
and eliminated at the earliest stages. This 
reduces not only the start-up time, but also 
increases the availability of production 
equipment. Thanks to the possibility of 
remote maintenance and monitoring of the 
current state of the equipment, its smooth 
and ef cient operation can be guaranteed.

Production of special glass without 
cleaners. The melting process in a fully 
automated electric smelting plant is carried 

out by means of platinum-based systems, 
without the use of any puri ers. These 
technologies make it possible to completely 
abandon the use of arcenic and antimony, 
polluting the environment and harmful 
to human health. The bath can operate at 
low temperatures, which allows not only 
to reduce energy consumption, but also 
to reduce the wear of anti-heat materials, 
which favorably affects the durability of 
the melting bath. Another advantage is that 
glass produced without the use of cleaners is 
more suitable for recycling. 

Energy saving due to laser bending of 
thin-layer glass. The market of glass, in 
particular for the production of displays, 
is constantly growing and developing, 
and therefore growing requirements for 
manufacturers of industrial equipment. 
Thanks to the technology of laser bending, 
there is no need for further re nement of the 
display and other types of thin-layer glass. 
Thus, for the manufacture of curved glass 
for smartphone displays, one operation is 
enough, which will speed up the production 
process, reduce energy consumption, as well 
as production costs. 

High-precision laser cutting of thin-
layer glass. Like laser bending, a number 
of signi cant advantages compared to 
traditional technologies differ and laser 
cutting glass. Innovative technologies allow 
to refuse from expensive procedure of 
elimination of such mechanical damages as 
cracks and chips. In addition, this type of 
cutting signi cantly increases the accuracy 
of the contours and the impact strength of the 
glass. Innovative laser cutting technologies 
allow fast and seamless glass cutting with a 
thickness of 50 micrometers to 10 millimeters, 
as well as a straight and curved pro le on 
other transparent or brittle materials.

Large-size coating plants. Today, 
functional glass is able to shade or illuminate 
the room, creating a shadow at the touch 
of a button, or passing light, as well as, if 
necessary, heating water for heating and 
technical needs, thereby contributing to 
energy saving. Machines and equipment for 
coating are able to work not only faster, but 
also more economical, suitable including 
for large-size Production. Developing such 
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solutions, manufacturers respond to the 
current market trends, in particular the 
growing demand for large functional glass. 
These solutions help to save resources, 
reduce weight and, at the same time, reduce 
production costs.

Digitalization should also affect the 
creation of a single digital platform in 
the processing, logistics and sales of 
glass products. The starting point of the 
process is the opening of the performance 
management Center (EAC). The center will 
allow to combine all assets and capital in 
the value chain in a single digital space, will 
increase the ef ciency of planning through 
the use of data in real time. Data collection 
is supposed to be automated as much as 
possible, eliminating the human factor, 
which will reduce distortion to a minimum. 
TSUE will participate in the creation of glass 
factories full- edged �digital production�. 
The company will be able to automatically 
monitor more than 90% of the production 
parameters; analyze the reliability of more 
than 40% of the process equipment and 
develop measures to prevent losses from 
marriage and waste.

�Glass industry 4.0� and the introduction 
of digital technologies in the glass industry 
is not an end in itself-STEL companies. The 
main goal of the industry-left manufacturers 
of glass products is to increase the ef ciency 
of production in all business processes, 
with regard to both electricity supply and 
consumption, and consumption of raw 
materials and materials,  nancial resources 
and budgeting, while optimizing all design 
changes of steel companies.

Thus, in this section the aspects of 
digitalization of the economy of glass 
production are considered. The in uence 
of digitalization on the emergence of new 
and change of existing business models 
is shown. The prospects of development 
of digital technologies at steel plants 
are touched upon. When assessing the 
effectiveness of innovation management 
in the industry, as noted earlier, there 
is a need to obtain information that 
does not have a formal assessment, i.e. 
assessment of quality indicators. At the 
same time, decision-making on innovative 

development of the industry is carried out 
in the conditions of a priori uncertainty 
caused by inaccuracy or incompleteness 
of input data, stochastic nature of external 
actions, lack of adequate mathematical 
model of functioning, fuzzy goal, human 
factor, etc. In this case, the apparatus of the 
fuzzy set theory, in particular the fuzzy 
logic method can be used for evaluation. 
Built on the basis of fuzzy logic expert 
system allows to assess the effectiveness 
of management of the enterprise, taking 
into account not only quantitative but also 
qualitative information, which eliminates 
the shortcomings of methods for assessing 
the ef ciency of management, based solely 
on the calculation and evaluation of  nancial 
indicators. In the course of evaluating the 
effectiveness of management faced with the 
task of governmental formalization of any 
utterances. Thus, the task of modeling is to 
translate qualitative statements of the expert 
into quantitative representations. From this 
point of view, odd-multiple descriptions are, 
on the one hand, a set of adequate forms for 
modeling economic systems in conditions of 
signi cant uncertainty, and on the other hand, 
they are a powerful mathematical apparatus 
for predicting the behavior of economic 
systems. The theory of fuzzy logic allows 
formalizing cause-and-effect relationships 
between input and output variables. These 
relationships are determined with the 
help of specialists (experts) in the  eld of 
knowledge and form the knowledge base 
in the forecasting model. On the basis of the 
knowledge base thus created it is proposed 
to carry out modeling and forecasting of 
the level of innovative development of the 
industry.

Building a model for predicting the level of 
innovative development of the industry on 
the basis of fuzzy logic is advisable to carry 
out on the basis of the following principles:

1) Linguistic model variables (speci c 
inbound and based on model parameters are 
treated as linguistic variables quality);

2) Linguistic essence of statements 
(conclusions) when making certain decisions. 

Cause-and-effect relationships between 
the input and output parameters of the 
model are described verbally (verbally), 
and then formalized as a set of fuzzy logical 
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statements (conclusions) such as �if, then�, 
�otherwise�, etc.;

3) hierarchy of linguistic statements 
(conclusions);

4) classi cation of incoming variables 
(parameters) of the model and construction 
of a �tree� of the output, which is a system of 
nested statements (conclusions, knowledge) 
of experts of �smaller dimension�. This 
avoids the dif culties associated with 
the analysis and formalization of a large 
number of input variables (parameters). 
Compliance with this principle allows us 
to take into account an almost unlimited 
number of input variables that affect the 
formation of the innovative potential of the 
industry.

Thus, the construction of a model 
for predicting the level of innovative 
development of the industry based on the 
use of fuzzy logic theory is reduced to the 
following stages:

1) The de nition of clear and fuzzy input 
variables (parameters) of the model or 
obtaining linguistic statements (conclusions) 
of experts;

2) Building the output tree;
3) Determination of the boundary of 

change of input variables (parameters);
4) An assessment of linguistic statements 

of experts, which are taken as input variables 
(parameters) of the model;

5) Building knowledge base;
6) Formalization of the knowledge base 

in the form of fuzzy logical statements 
(conclusions);

7) Construction of a system of fuzzy logical 
equations;

8) The choice of a method for constructing 
membership functions that will provide a 
representation of quantitative and qualitative 
variables (parameters) in the form of fuzzy 
sets for linguistic terms included in the 
knowledge base.

In a fuzzy knowledge base, each line is a 
fuzzy rule, which is a �if, then� statement. 
Fuzzy rules have the same outgoing 
parameter, combined with each other in an 
equation with power of the word �or�.

To obtain a fuzzy logical expression 
(conclusion) it is necessary to make the 
transition from linguistic statements to 
fuzzy logical equations. The result of 

solving a system of fuzzy logic equations is 
a fuzzy logical conclusion (a set of values 
of the membership functions of the model�s 
initial parameter). The transition from the 
obtained set of values of the membership 
functions to the value of the forecast output 
parameter is carried out with the help of the 
dephasing operation. Dephasing represents 
the inverse transform is foundation of a 
fuzzy logical expression (the conclusion) to 
output the predicted parameter (variable) 
to be fashion-to encourage and forecasting. 
To generate a prediction model, we use 
the Fuzzy Logic Toolbox extension of 
the MATLAB program editor, which 
implements dozens of fuzzy inference and 
fuzzy logic functions. The developed model 
is hierarchical [3].

Unfortunately, the Fuzzy Logic Toolbox 
extension, which is responsible for fuzzy 
modeling, cannot simultaneously perform 
phasing and dephasing operations. Fuzzy 
inference is performed for intermediate 
variables with subsequent transmission 
of clear values of these variables to fuzzy 
systems of the next level of hierarchy. 
Therefore, over each hard intermediate 
values you have supplemented operations 
of phasing  and dephasing.

It was found that the prediction model 
has a suf ciently high degree of reliability-
the level of error is slightly less than three 
percent. 

The introduction of the developed model 
for assessing and forecasting the level of 
innovation development should ensure 
adequate management of innovation 
processes in this strategically important 
sector of the economy. In addition, the model 
can be seen as typical for the given class of 
objects, and developed on the basis of the 
modelling methodology can be applied 
to other economic systems, characterize 
fuzzy relation between input and output 
parameters, it is dif cult formalization 
of the factors of in uence, and has the 
possibility of bringing expert knowledge to 
build the model. The use of the fuzzy logic 
tool in the construction of forecasts of the 
development of the industry should become 
an integral part of the General methodology 
of innovation development management. 



DOI: 10.33278/SAE-2018.eng.213-217

The conference SAinE�2018 is organized by the Department of System Analysis in Economy, 
the Financial University under the Government of the Russian Federation

217

ALEKSANDROVA IRINA, GUBERNATOROV ALEKSEY 

REFERENCES

1. July 2017.Digital economy development 
in Russia http://www.tadviser.ru/images/c/c2/
Digital-Russia-report.pdf

2. Gubernatorov A.M. Management of 
innovative development of the glass industry 
in Russia: the state of the art, the prospects 

of the monograph. - Moscow: publishing house 
“Ru-Sainz”, 2015. - 184 p.

3. Leonenkov, A.V. Fuzzy modeling in 
the environment of Matlab and FuzzyTech / 
A.V. Leonenkov.– SPb. : BHV-Petersburg, 2003. – 
P. 75 - 80.


