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Pedepar:

1. ¥ puceprauiiiziilt po60oTi AOCIIIPKEHO Ta PO3PO6IEHO METOIM CTPYKTYPHO-TIapaMeTPUYHOTO CUHTE3Yy 3rOPTKOBUX
HellpoHHUxX Mepex (3HM) 1151 3ama4y aBToMmarusanii BuUpobHuuyux npotecis. O6IpyHTOBaHO BUKOPUCTAHHS
6araTOKpUTEpiaJbHAX reHeTUYHUX anroputmis (BKI'A) st ontuMisanii apXiTeKTypy HEMPOHHUX MEPEX 3 METOIO
niABUIEHHS iX e PeKTUBHOCTI, TOYHOCTI Ta 00YMCIIIOBAIbHOI ITPOLYKTUBHOCTI. 3aIpOIIOHOBAHO HOBI MiIX0H 10
napaMeTprUyHOi onTuMi3allii, SIKi JO3BOJISIIOTh afjallTyBaTH HeipoMepeskeBi Mozesli 0 KOHKPETHUX BUPOOHUYMX
3aBIaHb. JloC/IiIKEeHO cydacHi TomnoJsoriyHi Bapianty 3HM, MexaHi3Mu yBaru Ta NpoCTOPOBO-KaHaIbHi
PEKOHCTPYKTUBHI METOIH, IO CIIPUSIOTh TOKPALEHHIO aHai3y rpadiyHUX JAHUX y peanbHOMY vaci. [IpoBeneHo

MOPiBHSHHS 3aIIPOIIOHOBAHUX METOIIB i3 iCHYIOUMMU MiAX04aMN aBTOMATHU30BaHOTO NTPOEKTYBAHHSI HEMPOMEPEK,



110 IPOJEMOHCTPYBAJIO iX IepeBaru y TOYHOCTI Kjlacuddikallii, IBUAKOCTi 06pOOKU Ta €(PEKTUBHOCTI pECYPCHOTO
BHUKOPHUCTaHHS. PO3IJIIHYTO MOXKJIMBOCTI 3aCTOCYBaHHSI 3alIpOIIOHOBAHUX METO/IB Y cdepax BipTyasbHOI Ta
IIOIIOBHEHOI PE€aIbHOCTI, 110 J03BOJIslE€ TIOKPALIUTY iIMEPCUBHICTD Ta iHTEPAKTUBHICTh CUCTEM Bi3yaslisallii, a TaKOX
3MEHIIUTY O0YMCIIIOBAJIbHI BUTPATH Ha iX peasnizauito. Po3po6ieHi aropuTMiyHi pillleHHs peasi3oBaHO y BUTJIS]L
IIPOrPaMHOTO 3a6e3neyeHHs 3 BUKopuctaHHam minardgopm TensorFlow i Keras, mo nigrBepaxye ixHIO IPaKTUYHY
3HAUYLIiCTh Ta MOKJIMBICTD iHTerpalii y peanbHi BupobHuui npouecu. Poazin 1. [IpoBeneHo aHai3 icHyl0unx
apXiTeKTyp 3rOpTKOBUX HEMPOHHUX MEPEX, PO3IJISIHYTO iXHi TOMOJIOTiYHI 0COOJIMBOCTI Ta OCHOBHI MiAX0au 10
onrtumizauii. OKpecseHO OCHOBHI MPo6ieMU CTPYKTYPHOro cuHTe3y 3HM Ta nepcrnekTuBHi HalpsiMu iXHbOTO
BIOCKOHaeHHs. Po3ain 2. loCcaiIKeHO MOKIIMBOCTI iHTerpartii 3ropTKOBUX HEUPOHHUX MEPEXK Y TEXHOJIOTI]
BipTyasbHOi (VR) Ta onoBHeHOi peanbHOCTI (AR). [IpoaHasnizoBaHO METOAM MTOKPAlleHHS! iMEPCUBHOCTI,
iHTEepPaKTUBHOCTI Ta NPOAYKTUBHOCTI VR /AR-cucTem 3a 10MOMOro0 HEPOHHUX MepeX. BU3HaueHO OCHOBHI
1Ipo6sieMu iXHbOTO BIIPOBAKEHHS Ta 3a[IPOIIOHOBAHO IIJIAXY iX Io01aHHs. Po3nin 3. BusHaueHo OCHOBHI
CTPYKTYpPHI 6J10KH, 1110 BIVIUBAIOTh Ha TPOAyKTUBHICTb 3HM. [locimkeHo MaTeMaTH4Hi MOZeJii Ta arOpUTMivHi
pillleHHs], O 03BOJISIIOTh IOKPALUMTYU IapaMeTPUYHY aJallTallilo HEPOHHUX MepesX. 3allpONIOHOBAHO MiAXin A0
ABTOMAaTM30BAHOTO MTPOEKTYBAHHS ONTUMAJIBHUX 3TOPTKOBUX HEMPOHHUX MEPEX, 3aCHOBAaHUI Ha
GaraToKpUTepiaJbHUX €BOJIIOLINHNX aropuTMmax. O6IpyHTOBaHO KpUTepii ONTHUMI3allii Ta po3pobsieHo
aJITOPUTMIUHI pillleHHs, 0 JO3BOJISIIOTh MigBUIIUTY €(PEeKTUBHICTb pO3Ii3HaBaHHS Ta 0OpOOKM rpadidyHUX NaHUX Y
peanbHOMY Yaci. Po3nin 4. OnmcaHo Ta 3alpolOHOBaHO AJITOPUTMIYHE HA [IPOrPaMHE BIIPOBAJPKEHHS aJITOPUTMY
CTPYKTYPHO-TIAPaMETPUYHOIO CUHTE3y 3TOPTKOBUX HEIPOHHUX MepeX. byJlo OTpMMaHO Ha IPOTECTOBAHO
MIKHApOJHUX KOH(EPEeHLisIX Ta Ony0JIikoBaHi y NPOBiAHUX HAYKOBUX BUIAHHSX. 3alIPOIIOHOBaHI METOAU Ta
JITOPUTMU MOXKYTb OyTY BUKOPUCTAHI [J1s1 IOJAJIBIIOTO PO3BUTKY CUCTEM aBTOMATHU30BAHOTO TPOEKTYBAHHS

HellpoMepex Ta pO3LIMPEHHS iX 3aCTOCYBaHHS Y IPOMUCIIOBUX Ta iHPOpMaLIIfHUX TEXHOJIOTISIX.

2. This dissertation explores and develops methods for the structural-parametric synthesis of convolutional neural
networks (CNNs) for production process automation. The use of multi-criteria genetic algorithms (MCGA) for
optimizing neural network architectures is substantiated to enhance their efficiency, accuracy, and computational
performance. New approaches to parametric optimization are proposed, enabling the adaptation of neural
network models to specific industrial tasks. Modern topological variants of CNNs, attention mechanisms, and
spatial-channel reconstruction methods have been analyzed to improve real-time graphical data analysis. A
comparative study of the proposed methods with existing automated neural network design approaches has
demonstrated their advantages in classification accuracy, processing speed, and resource efficiency. The
possibilities of applying the proposed methods in virtual and augmented reality technologies are considered,
allowing for improved immersion and interactivity in visualization systems while reducing computational costs.
The developed algorithmic solutions have been implemented as software using the TensorFlow and Keras
platforms, confirming their practical significance and potential integration into real-world production processes.
Chapter 1. A review of existing CNN architectures, their topological features, and primary optimization approaches
is conducted. Key issues in structural synthesis and future directions for CNN improvement are outlined. Chapter
2. The integration of convolutional neural networks into virtual (VR) and augmented reality (AR) technologies is
examined. Methods for enhancing immersion, interactivity, and VR /AR system performance through neural
networks are analyzed. Major implementation challenges and possible solutions are identified. Chapter 3. The main
structural components affecting CNN performance are identified. Mathematical models and algorithmic solutions
for improving parametric adaptation are studied. An approach to automated design based on multi-criteria
evolutionary algorithms is proposed, with justification for optimization criteria and algorithmic solutions that
enhance real-time image recognition and processing efficiency. Chapter 4. The algorithmic and software
implementation of the structural-parametric synthesis algorithm for CNNs is described and proposed. The
synthesized network model was obtained, tested, and its qualitative characteristics were evaluated. The research
results have been presented at international conferences and published in leading scientific journals. The proposed
methods and algorithms can be used for the further development of automated neural network design systems



and the expansion of their applications in industrial and information technologies.
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