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УДК 004.01/08 
  

Збірник тез доповідей XIII Міжнародної  науково-практичної конференції 
«Інформаційні технології і автоматизація – 2020», (Одеса, 22 - 23 жовтня 2020
р.) / Одеська нац. акад. харч. технологій. – Одеса: ОНАХТ, 2020. – 308 с. 

Збірник матеріалів конференції містить тези доповідей наукових 
досліджень за актуальними проблемами у галузях, віднесених до 
загальноприйнятого терміна «Індустрія 4.0».

Розглянуті питання математичного і комп'ютерного моделювання; 
управління, обробки та захисту інформації; проектування інформаційних 
систем і програмних комплексів; штучного інтелекту; автоматизації 
робототехнічних систем; комп'ютерних телекомунікаційних мереж та 
технологій; автоматизації та управління технологічними процесами; нових 
інформаційних технологій в освіті.

Результати досліджень представляють собою своєрідний зріз сучасного 
стану справ у перерахованих галузях знань, який може допомогти як фахівцям, 
так і студентам вишів скласти загальну картину розвитку інформаційних 
технологій та пов’язаних з ними питань.

В збірнику представлені результати досліджень в зазначених галузях знань
в IT передових університетах з Києва, Харкова, Львова, Одеси, Вінниці, Дніпра, 
Миколаєва (повний список учасників-організацій дивися на стр.11). Наявність у 
поданих матеріалах інформації англійською мовою дозволяє використовувати 
збірник тез як засіб комунікації між вченими різних країн. 

Збірник розраховано на наукових працівників, викладачів, аспірантів, 
студентів вищих навчальних закладів, які намагаються дізнатися про сучасний 
стан науки в IT-галузі та тенденції розвитку галузей автоматизації 
технологічних процесів та робототехніки. Ця інформація може бути 
використана для вирішення широкого кола проблем в зазначених розділах, що 
виникають як в навчальному процесі, так і в дослідницькому і науковому 
планах.

Рекомендовано до публікації Вченою Радою Інституту комп'ютерних 
систем і технологій «Індустрія 4.0» ім. П.Н. Платонова Одеської національної 
академії харчових технологій від 02.10.2020 р., протокол № 2.

Матеріали, занесені до збірника, друкуються за авторськими оригіналами. 
За достовірність інформації відповідає автор публікації. 

© Одеська національна академія харчових технологій, 2020
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1. Problem and tasks statement 
The emergence of the flexible manufacturing systems (FMS) means a significant departure from 

conventional manufacturing methods and first of all in the connection with the new automation concepts. An 
FMS is a production facility which consists of flexible manufacturing modules connected by an automated 
material handling system under computer control. The progress of computerized CNC machines has made it 
possible to introduce wide-scale automation both in production preparation and in production as it is. In the 
first case (production preparation), computer-aided design systems are used, and in the second case 
(production itself) – automatic control systems. In this regard, questions of terminological uncertainty often 
arise: automation processes, design processes, technological processes, control processes, etc.  

To the present, manufacturing has been recognized as a skillful function (activity) which is 
implemented in an automated workshop. Manufacturing is no longer merely machining or fabrication. 
Moreover, manufacturing systems are covering everything from order receipt through the product shipment.  
There is no need to assert (this is clear from the very beginning) that all the stages of this complex integrated 
manufacturing system will be successfully implemented with the presence and active creative participation 
of relevant highly qualified specialists. However, there are a number of difficulties in understanding the 
essence of automation of technical systems, which complicate both the development of automation systems 
and the teaching of training courses on automation.  

Technical systems automation has two main definitions and respectively areas of activity, these are: (1) 
replacement of manual labor by machine (including not only a force machine but a computer also) work 
(everyday definition) and (2) development (preparation and implementation) of new technologies that cannot 
be implemented manually (philosophical, i.e., scientific definition). Here, the technologies are technological 
processes and operations. The main goal of automation, e.g. in mechanical engineering technology, is to 
increase the productivity of technological processes and technological systems. Moreover, according to the 
first definition and direction of activity, the automation gives an insignificant positive effect or even a 
negative one. The second automation definition includes the following scientific categories: general 
scientific methods (e.g., modeling, optimization, management and control); scientific approaches (e.g., 
phenomenological, probabilistic, frequency); working techniques (e.g., spectral analysis, experiments 
design). 

This paper deals with conception, principles, and procedures of automation as well as smart education 
on automation in modern society in connection with the well-known tendencies of “Sustainable 
development”, “Industry 4.0”, and “Artificial intelligence”. In addition, the paper allows you to take a fresh 
look at the concept “Inside CAD/CAM/CAE”.

2. The main purpose of presentation is to explain the essence of the automation terminology and 
propose a new methodological approach to production (technological) management at the stages of its 
preparation and implementation. To achieve this goal, a number of tasks arise, namely: technical systems-
constructions and technical systems-processes, technological processes features, automation and its 
connection with technologies, application of general control theory as an automation toolkit, etc. 

3. Presentation of the main material 
Let’s introduce some definitions. Firstly, a process as a technical and technological system is a set of 

elements that are located in time, i.e., in a temporal sequence of ordered actions, e.g., the sequence of 
operations, operation steps, working passes, etc. Secondly, a technological system is a construction (space 
structure), i.e. not a process, that is assembled by a technologist for the technological process (operation) 
duration. This structure (as a technical system-construction) is a collection of elements that are located in 
space (machine, fixture, cutting tool, workpiece). 

The modern understanding of CAD/CAM/CAE automation is considered taking into account the 
product life cycle, which contains a number of temporal stages, including product design (CAD), process 
design (CAM), and process systematic engineering calculations (CAE) with special computer software 
packages, as well as the product testing and the process assessing (Fig. 1). 
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Fig. 1 Integrated system CAD/CAM/CAE in mechanical engineering technology 

At the CAD stage of the product life cycle the product design is performed with the constructive 
systematic engineering calculations computer packages (Compass, Solid works, AutoCAD, Inventor, 
MATLAB, etc). These calculations are made with the help of CAE-system (construction). 

At the CAM stage of the product life cycle, technological systematic calculations with special 
computer packages (Mastercam, T-flex, MATLAB, etc) are also performed which make it possible to justify 
the adopted technology from the product quality assurance point of view, for example, the thermal fields and 
thermal stresses calculations in grinding to predict grinding burns and microcracks, etc. These calculations 
are made with the help of CAE-system (technology). 

At the post-processor stage (Fig. 1) a control program for CNC machine is prepared to control the 
machine at the production stage. This is the stage of actual implementation of work, for the sake of which all 
the previous stages of the product life cycle have been completed.  

In accordance with the general systems theory methodology, the structure and parameters of the 
developed technological system are found based on the goal that must be achieved during the development 
and operation of this system. For multi-stage technological design processes at each of the intermediate 
design stages, there is an intermediate goal, the achievement of which is the task of these intermediate stages. 
Thus, a multi-stage design procedure corresponds to a “tree of goals”, the top of which is the ultimate (final) 
goal facing the developer of the technological system. 

The task of formalizing the design procedure lies in the multi-stage linking of intermediate goals and 
intermediate decisions made in such a way as to ensure the achievement of the ultimate (final) goal. In this 
sense, the design process is an object of control. The project developer (human or computer) is the governing 
body (regulator), and the developer's ultimate goal is to create a project in the form of a certain information 
model (Fig. 2).  

  

Fig. 2 Computer-aided design process control system (pre-production stage) 

The decisions making by a developer are essentially control (regulatory) actions leading to a change in 
the structure and parameters of the designing technical system-process or technical system-construction. At 
the stage of production preparation (Fig. 2), the controlling (estimating) values are economic indicators 
(productivity, technological cost, economic profit). The input reference for the design of a technological 
process as it applied, for example, to mechanical engineering technology, is a drawing of a part with the 
corresponding requirements for dimensional accuracy and quality of the surface and surface layer. Further, 
there is a governing body (regulator) that makes a decision on the development of a technological process. 
Feedback (feedback loop in Fig. 2) allows you to identify the discrepancy between the requirements of the 
drawing at the input of the system and the estimated parameters of the part, which can be assumed with the 
accuracy of the information model of the created object (e.g., a part to be machined). In addition, at the stage 
of production preparation the information model of the future technological process is assessed according to 
the above economic indicators.  
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If, for example, the technological cost of the created object (objective function) does not correspond to 
the specified value, then the design (creation of the information model) will continue. This relentless action 
will continue until an acceptable value of the objective function is achieved due to changes in the parameters 
and structure of the technological process being developed. Thus, with automated technological design, it is 
possible to optimize the creating technological process. 

At the production stage, the input reference entering in a closed loop system with feedback (Fig. 3) is 
the parameters obtained at the stage of production preparation. At the output of the system (Fig. 3) the actual 
technological indicators (for example, the parameters of accuracy and quality of the processed part) are 
recorded. 

  
Fig. 3  Process automatic control system (production stage) 

4. Conclusions and the prospects for further development 
1. It is shown that the technical systems automation in industrial production, for example, in 

mechanical engineering, is not so much a formal (step-by-step) replacement of manual labor with automated 
means (control devices), but rather the design and development of new technological processes that are 
difficult or impossible to perform manually or by means of mechanization only. 

2. When automating technical systems (processes or temporal sequences of actions and constructions 
or space structures), the objects of automation should be clearly distinguished, to wit: technical systems-
processes and technical systems-constructions. An example of a technical system-construction is the 
technological system “machine – fixture – cutting tool – part being machined”. This construction is created 
by a technologist for the temporal (time) duration of the technological operation. 

3. Based on the general control theory for systems with negative feedback, a mechanism for making 
technological decisions at the stages of production preparation and production itself is shown. At the stage of 
production preparation (pre-production), a project of the future technological process (information model) is 
created, and at the stage of production itself, the created project is additionally improved achieving the set 
goals and taking into account the existing disturbances that cannot be taken into account in the production 
preparation stage.  

4. It is shown that production management is based on a hierarchical (i.e., multilevel) decision-making 
principle, which follows from the multi-stage design processes and automation of the corresponding 
technological solutions. At the same time, intermediate goals correspond to intermediate solutions. The “tree 
of intermediate decisions” corresponds to the “tree of intermediate goals”. 

5.  The new provisions for the automation of technical systems (processes   and constructions) 
developed in the paper are universal in nature, regardless of the specifics of production processes 
(mechanical engineering, food industry, medicine and pharmaceutics, etc.) and can be used in the 
development of intelligent control systems covering the stages of production and its preparation. 

6. The main reasons for designing and implementing industrial automation, e.g., CNC machines, 
robotized complexes, flexible manufacturing systems and so on are the economic benefits of the systems. 
They include first of all greater productivity, which means a greater output and a lower unit cost on a smaller 
floor space. While automation requires fewer machine operators or none at all, the remaining staff 
(production engineers, computer programmers and maintenance engineers) has to be highly skilled. This 
requirement can be met by improving the quality of education on automation in higher educational institution 
with the account of the principles discussed in the paper.   
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