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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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when driving a vehicle. Experimental studies fully confirmed that thanks to the programmed microprocessor 
it was possible to implement such a control of the electric oil pump, which generated the optimal lubrication 
mode, taking into account all the factors that affect the process of supplying engine oil to the engine 
crankshaft bearings.  

The work of the EMLS was as follows. Even before the engine was started, the microprocessor 
controlled the electric oil pump in order to ensure the supply of engine oil before the internal combustion 
engine was started, thus solving the problem of "cold starting" the engine. After the information from the 
engine oil pressure and temperature sensors, the HF speed sensor and the external load sensors had been 
processed, the microprocessor controlled the electric oil pump so that the pressure value in the main oil line 
corresponded to the value calculated by Formula 2 in real time. In the future, it is planned to develop a more 
versatile system based on the already developed electromechanical lubrication system for microprocessors, 
which takes into account the quantitative and qualitative composition of the engine oil.

Conclusion. As a result of theoretical research and practical application, a unique electromechanical 
microprocessor system for the lubrication of internal combustion engines was created, which optimally and 
continuously supplies the loaded units of the internal combustion engine with engine oil, taking into account 
all factors influencing the lubrication process. 
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DEVELOPMENT OF AN AUTOMATIC CONTROL SYSTEM FOR THE SELF-ADAPTING 
GRIPPER. 

HABUIEV K.O., YEHOROV V.B. 
Odessa National Academy of Food Technologies  (Ukraine) 

The relevance of developing a control system for the self-adjustable gripper for the manipulator robot 
was considered. The main trend in the development of modern gripper devices for robots is considered. The 
approach under consideration includes an aspect of industry 4.0, namely HRC (human robot collaboration), 
mechatronics modules. The main objective of the development is to improve the quality of the robot's 
handling of the object, while promoting HRC by minimising programming for the end user. The 
statistics/diagram of the main pick&place applications is also given. 

Today, robotics is rapidly gaining momentum in its development, and the number of cases for applying 
robotic solutions is increasing day by day. The use of robots in pick&place today accounts for the vast 
majority of all applications. By pick&place we mean the categories of tasks: palletizing/depalletizing, 
packaging, bin picking, stacking/destacking, machine tending. It is for such tasks that gripper handling 
systems are used. The development of such systems for moving objects is an important area of robotics 
development. 

There are various types of grippers in the world that operate on a compressed air system (pneumatic) or 
that operate on electricity (electromechanical).The latest trend in the development of 'flu' is the adaptive 
gripping systems. Adaptivity to capture means the ability to capture an object of any shape, any material. 
However, in 80% of the developments of such devices, the main know-how is the design of the gripper, 
mechanics and materials of the fingers to grip. The remaining 20% of developments in the direction of 
adaptability fall on electromechanical systems. 
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Fig.1. - Statistics on the distribution of robotic tasks. Source International Federation of Robotics 

The objective of the development is to develop a logical algorithm and a system to ensure that the 
process of gripping and holding an object is managed. The main task of such an ACS is to apply sufficient 
force to hold the object. In doing so, it is important that the force applied does not lead to deformation of the 
object. The design of such a system will take into account the previously unknown coefficient of sliding of 
the outer covering of the object and the size of the object (maximum permissible length and width of the 
object is 100x100 mm). 

The main purpose of the gripper is to apply forces and moments to the object in order to grasp and hold 
it. The stability and reliability of the capture process depends on parameters such as: clutch strength; agdesia 
between the "fingers" of the gripper and the object; geometric properties of the object plane; weight of the 
object; external forces arising during transportation of the object. 

The main task of the guarantee management system in this work will be to ensure the optimal value of 
friction force between the fingers and the object. Depending on the force applied to the object, a certain 
amount of friction will form between the fingers and the surface of the object. The proposed maintenance 
condition of the object is based on the formula below: 

and 

  
Where, k is the stock factor, FT is the friction force between the gripper fingers and the object, G is the 

force of gravity, Fd is the dynamic force (m * a) associated with the acceleration of the gripper. In addition, 
the object is subject to clamping force Fz and the normal reaction of object N. 

Fig. 2. - Distribution of forces when holding an object 
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However, the expression above is true for hard objects such as metal objects as it does not take into 
account the permissible force exerted on the object. Determining the allowable clamping force of an object in 
delight is necessary in terms of its intactness as well as its energy consumption. This applies above all to 
fragile parts (e.g. glass) and easily deformed objects (e.g. thin-walled structures). Excess clamping force will 
either lead to the destruction of the object or to deformations incompatible with the notion of its suitability. 
Contact stresses ζк on the object must be less than the permissible levels:

Fig.3. - The first working prototype of the grip developed in the mechatronics and robotics laboratory. 
To sum up, we can conclude that the topic is topical. Since the development of an automatic control 

system that will simultaneously allow the retention of an object and at the same time minimise deformation 
of objects is of great importance in pick&place operations. In the future, it is also planned to integrate 
technical vision into the automatic control system. The vision system will make it possible to analyse not 
only the type of object, but also allow the manipulator to recognise the location of an object without a 
specific binding in space in advance. 
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