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V]IK 621.39:[654.04:004.896

NEPCIIEKTUBHU CTBOPEHHS POBOTU30BAHUX KOMIIJIEKCIB 1JIs1 PEMOHTY
OBJIA/IHAHHSA
Jlaktionos O.1. (itm.olaktionov@nupp.edu.ua)
Hamionansnuit yaiBepcuter «llontaBcpka nomitexnika imeHi FOpist Konapatioka

Ilpoananizosano icHyioui piulenHs Ha npeomem iCHY8aHHs pOOOMU308AHUX KOMNAEKCI8 31 WMYYHUM
iHmenekmom OJs1 00CNY208Y68AHHS, PEMOHMY U HANACOO0NCEHHS MENeKOMYHIKAYIIHO20 00NAOHAHHS.
3’sacosano, wo He icnye piweHHs, 0e pOOOMU308AHUL KOMNIEKC 0OIAOHAHUL WMYYHUM THMEIeKmoM Y
3MO3i A8MOHOMHO GUpTWUMU 3a680aHHA. Bcmanoeneno, wo wmyyHutl iHmenekm UKOPUCMOBYEMbCS K
iHCmpymMeHm 05l UPTUEHHS Ne6HOT YaCMUHU 8€TUKO20 3ABOAHHS.

BoitoBi nii B Ykpaini i mpoGieMu 3 KOTPUMH 3IIITOBXYETHCS JIIOJCTBO, 30KpeMa OOMEXKEHe
€JICKTPOIIOCTaYaHHs, BIpyCH, MUJIOBI Oypl TOIIO aKTyali3ylOTh pO3pOOKYy HOBHX TEXHOJOTIH Yy ramysi
poboTOTeXHIKH. B iCHYIOUMX HampalfoBaHHIX MOBA i€ PO po3pOOKY HOBHX IiJIXOMAIB JUIsl BUPIIIEHHS
3amau 0e3 BIUIMBY JroauHU [ 1, 2]. OnHuUM 3 BapiaHTIB BUPILIEHHS € IITYYHUH 1HTeNeKT. Hapasi mrydnuii
IHTENIEKT He JOCST TOTO PiBHSA PO3BUTKY, 1€ 3a0€3M€YNTh MIOBHE BUPILICHHS MUTAHHA Y OyIb-sAKill ramysi
SIK TIOMIYHUK JIFO/IMHU.

[Topsix 3 muM Maemo oOMmaik iH(oOpMalii CTOCOBHO OOCIYrOBYBaHHS, PEMOHTY W HaJlaro/KEHHS
HOBITHBOTO Ta ICHYIOUOT'O TEJIEKOMYHIKallIHOTO 001alHaHHs POOOTH30BaHUMHU KoMIUTekcamu. Po3poOka
TaKOTO TUIY pOOOTH30BaHOTO KOMILIEKCY € MEePCIIEKTUBHOIO B YMOBAX ChOTOJICHHS.

IcHyrOoul MpakTUKM TPONOHYIOTh BUKOPUCTaHHS CUMYJISATOpIB, Hampukiaa [3]. Ame He B yciX
BUMQ/IKaX HAa CHMYJISITOPI OTPUMYETHCS aJCKBAaTHUU pe3ynbpTar. lle MoB’sS3aHO 3 MIBUIKAM PO3BHTKOM
€JICKTPOHIKY 1 BOJHOYAC Me(DIIUTOM IMMEBHUX KOMIOHEHTIB. KpiM TOr0, OLIBIIICTh TEXHIYHUX JOBITHUKIB
o0JIaJHaHHSI HE PO3IMOBCIOJUKYIOTHCS y BUTBHOMY JIOCTYII. 3 iHIIOI CTOPOHH, CUMYIIATOPU MOTPEOYIOThH
HU3KY CIeliani3oBaHuX 010710TeK, 0 YCKIATHIOE POIEC CTBOPEHHS IPOIYKTY.

ToMy mHUTaHHS CTBOPEHHS aBTOHOMHHX pPOOOTH30BAaHMX KOMIUIEKCIB, KOTpi aHaNi3yBaTUMYTh W
BUSABIIATUMYTh THUI TIOJOMKH B OOJagHaHHI Ta MPOBOAUTHUMYTh HOTO 3aMiHy, 3aJHIIAETHCS HE
BupimeHuM. Lle Oyne 6a30r0 npoBeeHHS MalOYTHIX TOCII/IKEHb.

Cnmcox BUKOPHCTAHOI JiTepaTypu

I. A.fuko Tta II. CaGenbHikoBa, “JlOCHIIKEHHS METOMIB KOHTPOJIO Ta KOPEKI[l MOMHUIIOK
iHpopMalii B KOMIT'IOTEPHUX CHCTEMax OOpPOOKM AaHUX, IO (PYHKIIOHYIOTH B CHUCTEMI 3aJUIIKOBUX
knacie”, y Oneca, Ykpaina, 18 kBitT. 2024. Oneca: Ox. Hat. TexHON. YH-T, 2024, ¢. 143-144.

2. O.JlakrioHos, H.Ilemuenko, A. flnko Ta b. bopsk, ‘“MonentoBanHs 06a30BOi KOHCTPYKIii
pobororexniuHoi mardopmu”, Measuring comput. Devices technolog. Processes, Ne 3, ¢. 95-99, cep.
2024. [Onnaitn]. Hocrynso: https://doi.org/10.31891/2219-9365-2024-79-13

3. “ROS: Home”. ROS: Home. [Onmaiin]. doctymnHo: https://www.ros.org/

UDC 004.93

PATTERN RECOGNITION AND COMPUTER VISION TECHNOLOGIES IN DECISION
SUPPORT SYSTEMS OF ROBOTIC SYSTEMS
Lykho T.A., Sotnik S.V.
(tymur.lykho@nure.ua, svetlana.sotnik @nure.ua)
Kharkiv National University of Radio Electronics (Ukraine)

The paper discusses topical issues of intelligent technologies application in field of automation and
robotics. The main approaches to processing of visual information in industrial environment are studied.
The features of artificial intelligence algorithms functioning for analysis and interpretation of data
obtained through sensors and cameras are analyzed. The key problems of adaptation of existing solutions
to specific requirements of production processes are identified. A comparative analysis of pattern
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recognition various methods in computer vision for robotic systems is presented. The results of study are
practical importance in further development and improvement of computer vision algorithms.

Problem Statement.

In era of rapid informatization, automation and robotization, development of pattern recognition and
computer vision technologies is becoming increasingly important. Modern robotic systems that are
integrated into various industries and services require effective solutions for processing and analyzing
visual information [1-5]. Thanks to introduction of intelligent technologies such as artificial intelligence
and machine learning, computer vision systems are becoming key tool for improving efficiency of
automated processes, allowing not only to increase productivity but also to improve accuracy of decision-
making in complex environments.

However, introduction of such technologies into robotic systems poses certain challenges. The main
problem is insufficient adaptation of existing pattern recognition algorithms to specific requirements of
industrial environments, where various interferences and object variations can occur. This complicates
automation process and requires development of more flexible and reliable decision support systems.

Pattern recognition in computer vision is critical component that allows machine to analyze and
interpret visual information obtained through cameras or other sensors. Thanks to machine learning
algorithms, including neural networks, computer vision systems are able not only to identify objects, but
also to understand context of the environment, which is essential for making effective decisions in real
time. This makes it possible to automate execution of complex tasks in robotic systems, such as
navigation, quality control, object manipulation, and security.

However, pattern recognition faces certain challenges, especially when it comes to robotic systems
operating in dynamic and unpredictable environments [6]. Complex lighting conditions, data noisiness,
and variety of shapes and colors of objects all require development of robust and highly accurate
algorithms to ensure stable operation of robots in various scenarios.

Pattern recognition in computer vision becomes basis for next stage — decision-making in robotic
systems. Once visual information has been processed and analyzed, robot must not only identify objects
but also perform appropriate actions based on data obtained. This process is closely related to application
of artificial intelligence algorithms, which allow machine to draw conclusions, predict events, and act in
accordance with given goals.

Decision-making in computer vision-based robotic systems is particularly important in complex and
dynamic environments. Systems must respond quickly to changes, adapt to new conditions and make
optimal decisions to perform their tasks. For example, in manufacturing processes, it can refer to precise
product quality control, automatic classification, or manipulation of objects. In this context, pattern
recognition not only provides information basis, but also becomes active element that affects efficiency
and accuracy of entire robotic system.

In addition, modern computer vision systems generate and process huge amounts of data, which
requires effective methods of working with Big Data to ensure rapid analysis and real-time decision-
making [7]. This creates additional challenges for storing, processing, and analyzing large amounts of
visual information in robotic systems.

The aim of work is to research and further develop effective methods of pattern recognition and
computer vision to improve accuracy and reliability of decision-making in robotic systems.

The main task that needs to be solved in this study to achieve goal is to analyze existing methods of
pattern recognition and their role in robotic systems for further development of computer vision
algorithms suitable for processing visual data in variety of conditions.

Essence of study.

Pattern recognition methods in computer vision are based on various approaches that provide
processing and analysis of visual information.

One of most common methods is to use classical machine learning algorithms, such as clustering,
regression, and decision tree techniques. These approaches work well for simple recognition and
classification tasks, but their effectiveness is reduced in complex environments or when there is large
amount of data.

Here is comparative table of main methods by type, advantages, disadvantages and possible
examples of use in robotic systems (Table 1).
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Table 1. Comparison of pattern recognition methods in computer vision for robotic systems

Methods Type Advantages Disadvantages Examples
use
Ease of Limited accuracy in Image
Clusterin Classic implementation, complex tasks. segmentation,
g Method effective for small object grouping.
datasets.
: Good interpretation | Sensitivity to noisy | Prediction of the
. Classic . :
Regression of results, used for data. location of objects.
Method
forecasts.
. Speed and ease of Ability to retrain Classifying
. Classic . . o . .
Decision Trees interpretation. and sensitivity to Obijects in Images.
Method ;
changes in data.
Convolutional High accuracy of The need for large | Face, object, scene
Neural Neural complex pattern amounts of data and recognition.
Networks networks recognition. computing
(CNN) resources.
Ability to self-learn High complexity Classification of
. Neural on large datasets. and resource objects, prediction
Deep Learning .
networks requirements. of robot
movement.
Accurately select Difficult to setup | Select the outlines
. Neural ; I . : .
Segmentation objects in images. for different types of objects in
networks
of data. scenes.
SIFT (Scale- Resistance to scale Relatively high Identification and
Invariant Keypoint- and rotation computational identification of
Feature based methods changes. complexity. unique features.
Transform)
SURF Speed compared to Less accuracy in Fast detection of
(Speeded-Up Keypoint- SIFT some scenarios features in images.
Robust based methods compared to SIFT.
Features)

The result of comparison of Pattern Recognition Methods is shown in Fig. 1.

1 Advantages
Disadvantag;
4t
[y
2 3t
z
g 2t
&
1}
0 . . . .
Clustering Regression  Decision CNN Deep Segmentation ~ SIFT SURF
Trees Learning

Pattern recognition methods

Figure 1. Compares pattern recognition methods in computer vision by advantages and
disadvantages

Conclusions
As result of study of pattern recognition and computer vision technologies in decision support systems of
robotic systems, it is found that modern methods of pattern recognition are represented by wide range of
approaches — from classical machine learning algorithms to complex neural networks. Each method has its
own advantages and limitations: classical methods (clustering, regression, decision trees) are easy to
implement, but have limited accuracy in complex tasks, while neural network approaches (CNN, deep
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learning) provide high recognition accuracy, but require significant computing resources. Keypoint-based
methods (SIFT, SURF) show good resistance to scale and rotation changes, making them particularly valuable
for robotic systems operating in dynamic environments. The introduction of these technologies can
significantly increase efficiency of automated processes and improve accuracy of decision-making in difficult
operating conditions of robotic systems.
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PO.JIb BAKOPUCTAHHS HEHPOMEPEXI Y IHTEPHET-MAPKETHUHI'Y
Jlomonocos O.C., Hyxxna JI.M.
(alexkot333@ukr.net, nuzhnalm@gmail.com)
CxXi1aHOyKpaiHChbKUI HalllOHATbHUM YHIBEPCUTET
imeni Bonoaumupa lans (Ykpaina)

ITocTanoBKa npodJjeMu. Y cydacHOMY CBITI, Jie Jii€ H(POBa EKOHOMIKA, BAHUKAIOTh HOB1 BUMOTH
70 TJaHyBaHHS Ta opraHizalii O13HeC-TIPOLECIB y BCIX ramay3sx. BaxinBo BpaxoByBaTH 3HAa4yeHHS Ta
BHECOK 1HCTPYMEHTIB, TaKHX SIK HEHPOHHI Mepexi, IKi MOKYTh BUKOHYBATH PI3HOMAaHITHI 3aBJIaHHS, Bij
MaTEeMaTUYHUX AJITOPUTMIB 10 3aXHUCTy 1H(OpPMAaLIMHMX CHUCTEM BIJ Xakepchbkux aTak. HemionasHo
HEHPOHHI MepeXi CTajal BUKOPUCTOBYBATH JJIsi TBOPEHHS 00'€KTIB TBOPYOCTI, TAKUX K MYy3HKa, BiI€O Ta
kapTuHA. KpiM TOro, mITYy4HHWI IHTENEKT JOoloMara€ BUPINITYBaTH CKJIAJHI €KOHOMIYHI TMHUTaHHS Ta
dbopMyBaTH ycrinHi 6i3Hec-TiaHu. BuHrkae HEOOX1HICT AOCTIKEHHS TEMH BUKOPUCTAHHS TYYHOTO
IHTENIEKTY y cdepl IHTepHET-MaPKETUHTY.

AHaJni3 ocTaHHixX gocaixkensb Ta my6uaikaniii. [Ilupoke nosie BUKOPUCTaHHS IITYYHOTO 1HTEIEKTY
NpUBaObIIOe YMMall0 HAYKOBLIB 1 CbOTOAHI, TaK, IHTErpauii MapKeTUHTY 1 IITY4YHOIO I1HTEJEKTY
IpUCBAYEHI pOOOTH Takux aBTOpiB sk brnaxecka /l., [Ipockypuina H.B., Uybykosa O.1O., IBineBa A.O. Ta
1HTII.

Meta pocaigxennsi. [lnommHa nochiykeHb JaHOT TEMH BUMAarae JeTajJbHOTO BHCBITJICHHS
XapaKTePUCTUKU BUKOPHCTAHHSA IUTYYHOrO IHTENEKTy B cdepi i1HTepHeT-013Hecy Ta MapKETHHTY,
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