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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA PO3po0Li Ta OCHIIPKEHHIO CIeliali30BaHMX [TPOrPaMHUX 3ac006iB 1151
edexTuBHOI Knacudikanii TpPUBUMipHUX 300pakKeHb 3 MOXJIMBICTIO iX iHTerpalii B pi3HOMaHITHI aBTOMaTU30BaHi
nporiecy. OCHOBHOIO METOIO OCIIKEHHSI € BIIOCKOHAJIEHHSI METO1iB O6POOKY Ta aHasli3y TPUBUMIPHUX JAaHUX
IIJISIXOM 3aCTOCYBaHHS NE€pPelOBUX MiAXOiB 40 IPOEKTYBAHHS apXiTEKTyp HEMPOHHUX MEPEX i pO3POOKHU
aJanTMBHYX aJITOPUTMIB ONTUMI3alii. ¥ X0Zi BUKOHaHHS POOOTHU AOCSTHYTO HACTYIIHUX Pe3yJIbTaTiB: Bnepie
3aIpONIOHOBAHO BUKOPUCTAHHS OMIOHEHTHOI KOJIbOPOBOi CUCTEMHU K METO/Yy MONePeAHbOI 06POOKU JaHUX.
3anpornoHoBaHUI MeTo[ IifBUIye iHPOpPMaTHUBHICTb O3HAK i IOKpallye ixHIo iHTeprpeTalilo HeHPOHHUMU
MepeXkamy, 10 CYyTTEBO 3MEHIIye BTPATy IIpM Kiacu@ikauii. JoaaTkoBo, JOCTIiIKEHO 0COOIUBOCTI pO6OTU
OIIOHEHTHOI CUCTEMU B YMOBAX Pi3HOTO PiBHS 3alIyMJIEHOCTI BXiJTHUAX JAHUX, O JO3BOJIMJIO PO3POOUTH CTpATerii ii

apanranii o cnenudiyHuX HA6OPiB 306pakeHb. Briepie po3po6JieHO TOIOJIOTI0 HEMPOHHUX 3B'SI3KiB sIKa peasisye



JIOKaJIbHO-OOMEXKEHi CTPYKTYpH 3B513KiB 3 IPOTUJIEXXKHUMU HEMPOHAMU Ta iX 6e3rnocepenHimMu cycizamu B
TPUBUMIPHOMY IIPOCTOPI. 3aIIPOTIOHOBAHA TOIOJIOTIS OEHY€E PO3MUPIOBAJIbHI Ta 3BYy>KyBaJIbHI IIAPH, 1O CIIPUSE
epeKTUBHOMY BWIyY€HHIO 03Hak. Ocob1Ba yBara nIpuiinsacs onTuMisalii napaMeTpiB Ux Wapis 1jist
3abe3ne4eHHs iXHbOI THYYKOCTI 11 JalITUBHOCTI MiJl Pi3Hi TUIX JAHUX, & TAKOXK BU3HAYEHHIO ONITUMAJIbHOI KiIbKOCTi
HEMPOHIB i TUMIB (PYHKLiN aKTUBaLlii 7151 TIOKpAllleHHs HaBYaHHS Mepexi. Briepie po3po6ieHo MeToau 3MiHN
KiJIbKOCTi HepOHHMX 3Bs13KiB. i mifxonu 3a6e3neyyoTh MifABULEHHS MBUAKOIII IPOrpaMHUX 3aC00iB
xiacudikauii, 32 paxyHOK BUJAJIEHHs! CJ1Ia0KUX 3B'I3KiB Ta MiJBUIIEHHS TOYHOCTI kacudikalii 3a paxyHOK reHepatlii
HOBUX 3B'3KiB [I7151 HEIIPOHIB 3 Baramu, HaGIMXKEHUMU 10 MeX QYHKLI akTuBalii. Po3po6sieHo Ta MPOTeCTOBAaHO
KiJIbKa METOJiB afanTallii, BKII04aloud METOAM IIOCTYIIOBOTO YCiY€HHS Bar i JOIaBaHHS HOBUX 3B'SI3KiB [JI
MiBUIIEHHS CTIKOCTiI MOJeJli 0 BapiaTUBHOCTI BXiTHUX NaHUX. Po3pobieHo rporpamHi 3acobu 1151 3a6e3rnedeHHs
IOCTyIy 0 (PyHKIiOHaNy Kaacudikalii TPUBUMIPHUX 300paXXeHb, SIKUI 103BOJISIE€ iHTErPyBaTU MOXKJIMBOCTI
ksacuikauii B pisHi aBToMaTu30BaHi rpouecu. PeanizoBaHe pilleHHs MiATPUMYe MacIITab0BaHICTb 0OPOOKU
BEJIMKUX OOCSTiB JaHUX, BKIoYaouy (PyHKLIi 1ornepesHboi 0OpOOKH, aHasi3y pe3ysbTaTiB i MOHITOPUHTY
IIPOYKTUBHOCTI. 3M1iICHEHO JleTallbHe TeCTyBaHHS IPOyKTUBHOCTI pO3pO6JI€HNUX IPOTPaMHHUX 3aCO0iB HA OCHOBI
I BOX TPUBUMIpDHMX HaOOPiB JaHMX. Pe3ysIbTaTi €KCIIEPUMEHTIB MiATBEPAUIIN BUCOKY TOUHICTD i TPOLYKTUBHICTD
PO3p0o6JIEHOro Minxony, 1o 3abe3rnedye Horo KOHKypeHTOCIIPOMOXKHICTb Y BUPIllIeHHI 3a7jla4 aBTOMaTHU30BaHO]
xiacudikauii cKaagHUX TPUBUMIDHUX CTPYKTYP. TakuM YMHOM, CTBOPEHUM MeTo[, Kiacuikaliii Ta nporpamHi
3acobu € e(peKTUBHUM pilleHHSIM [ Kiacudikallii TPUBUMIpHUX 306pa>keHb, IO€AHYI0OUY HOBITHI apXiTEKTypHU
HEMPOHHUX MEPEX i aJITOPUTMU OIITMMI3allii 111 JOCATHEHHS BUCOKUX MTOKAa3HUKIB TOYHOCTI Ta IPOLYKTUBHOCTI.
3arponoHOBaHM MifXif, AEMOHCTPYE BUCOKY THYUKICTb i aJalITUBHICTB, 110 JO3BOJISIE IOT0 3aCTOCYBAHHS B
IIMPOKOMY CIEKTPi IPUKIAAHUX 33724, BKIIOYA0YM MEIUYHY [iarHOCTHKY, IPOMUCIIOBY aBTOMAaTH3AlLil0 Ta aHai3

HAYKOBUX NAHUX.

2. This dissertation is dedicated to the development and investigation of specialized software tools for effective
classification of three-dimensional images with the possibility of integration into various automated processes.
The main objective of the study is to improve methods for processing and analyzing three-dimensional data by
applying advanced approaches to neural network architecture design and developing adaptive optimization
algorithms. The following results were achieved during the research: For the first time, the use of an opponent
color system as a preprocessing stage for image data was proposed. The suggested technique enhances the
informativeness of features and improves their interpretation by neural networks, significantly increasing
classification efficiency. Additionally, the behavior of the opponent system under different levels of input data
noise was studied, enabling the development of strategies to adapt it to specific image datasets. A new concept for
organizing layers in neural networks with localized connection schemes between neurons was developed. The
proposed architecture combines expansion and contraction layers, facilitating effective feature extraction and
data dimensionality reduction with minimal information loss. Special attention was paid to optimizing the
parameters of these layers to ensure flexibility and adaptability to different data types, as well as determining the
optimal number of neurons and activation functions to improve network training. Adaptive methods for optimizing
neural network architecture were implemented for the first time, based on dynamic restructuring of local
connections during the training process. This approach improves classification efficiency and accuracy by
adapting the network structure to the characteristics of input data. Several adaptation algorithms were developed
and tested, including methods for gradual weight pruning and adding new connections to enhance model
robustness against data variability. Algorithms for selecting neurons with low activity (weak connections) were
proposed to reduce the computational complexity of the network and minimize the risk of overfitting. This allows
for maintaining high accuracy results with optimal resource utilization. Criteria for neuron selection were
developed, based on feature importance analysis and their contribution to the final decision. A tool was developed
to provide access to the functionality of three-dimensional image classification, enabling the integration of
classification capabilities into various automated processes. The implemented solution supports scalability for
processing large datasets, including preprocessing functions, result analysis, and performance monitoring.
Comprehensive performance testing of the developed software was conducted using a spectrum of three-



dimensional datasets. Experimental results confirmed the high accuracy and performance of the proposed
approach, ensuring its competitiveness in solving automated classification tasks for complex three-dimensional
structures. Thus, the created classification method and software tools represent an effective solution for
classifying three-dimensional images, combining advanced neural network architectures and optimization
algorithms to achieve high accuracy and performance. The proposed approach demonstrates high flexibility and
adaptability, allowing its application in a wide range of practical tasks, including medical diagnostics, industrial
automation, and scientific data analysis.
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