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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 28.23.25, 28.23.15

Tema guceprauii:
1. AHCaMb1eBi aITOPUTMU MAIIMHHOTO HABYaHHS J1J1s1 CerMeHTallii 306paskeHb HU3bKO1 SIKOCTi

2. Ensemble machine learning algorithms for segmentation of low-quality images

Pedepar:

1. Inceprarnis npucBsyeHa po3pooblii HOBUX Ta MOJEPHi3allii BXXe iCHyI0UnxX aHCaMOJIeBUX aJITOPUTMIB [J15
cermeHTallii 306pakeHb. BUKOpUCTaHHSI OKPEMUX apXiTEKTyp HEMPOHHUX MEPEeX BCE 1le Mae J1esiKi 0OMeKeHHH,
HacaMIIepe], y peajbHUX CLEHapisax, Mif yac aBromaru3anii nponecis. Came 115 MOKPALEHHSI TOYHOCTI CETMEHTAallii
300pa’kKeHb HU3bKOI SIKOCTi 06yJI0 3alIpOIIOHOBAHO BUKOPHUCTOBYBAaTH aHCAMOJIeBi aITOPUTMH, ajle, Ha >Kalb, i 1ii
JITOPUTMHU MAIOTh NI€BHI 0OMeXXeHHs. Came M7 LbOTro ¥ 6yJI0 3alIpOIIOHOBAHO HOBI, MOKpAIleHi aHCaMOJIeBi
anroputMmu. ITin yac mocinkeHHs oBeiHKY aHCaMbJIeBUX aJlfOPUTMIB OyJI0 POBEIeHO MOPIBHIIBHUI aHAi3
ixHbOI e(PEeKTUBHOCTI Ha Pi3HUX HEMPOHHUX Mepexxax. OTprMaHi pe3yabTaTu IPOAEMOHCTPYBAJIY, 10
KOMOiIHyBaHH$ 3a JOIIOMOTOI0 aHCaMOJIeBUX aJITOPUTMIB J1a€ pi3Hi 3HAaYEHHS [1I0Ka3HUKIB €(DEKTUBHOCTI 3aJI€KHO Bif|
HEVPOHHUX MEPEX, SIKi BXOASTh 0 aHCaMOJII0. 30KpeMa, 0YJI0 BCTAHOBJIEHO, L0 He iCHY€e YHiIBEpCalIbHOIO

aHcam0J1eBOro aJITOPUTMY, SIKUH O IeMOHCTPYBaB HalKpallli pe3yJsIbTaTy Ha BCix 6e3 BUHSTKY apxiTeKTypax



HEVPOHHUX MepeX. 11 BUpilleHHs Liei mpo6sieMu 6yJI0 3alIPOIIOHOBAHO AEKiIbKa OKPEMUX aJITOPUTMIB, SIKi B
KiHLi 0yJi1 06’eiHaHI B OIMH yHiBepcaJbHUI. ByJi0 3aIIpOIIOHOBAHO aHCAMOJIEBUI aJITOPUTM KOMOIHYBaHHS
nepenoayeHb — AITOPUTM ycepeqHeHHs PopM 00'eKTiB. [I71sl MOKpallleHHsI TOYHOCTI cerMeHTallii 300pa’keHb,
nepenoadyeHHs SIKUX iHOAI CUJIbHO BifIPi3HSIOTHCS 6YJI0 3aIIPOIIOHOBAHO aHCAMOJIEB] aJITOPUTMH Ha OCHOBI
LeHTpyBaHHs. Takox 6yJI0 3aIIPOIIOHOBAHO AIANITUBHUI aJIFTOPUTM YTOYHEHHS] KOHTYPY Ha OCHOBI SICKPABOCTi
CYCiJIHiX MiKceJliB 3 BAKOPUCTAaHHSIM aHCaMbJIeBUX METO/iB. 3a JOIIOMOI0OI0 LIMX aJTOPUTMIB OyJI0 CTBOPEHO 6iJbl
eeKTUBHI - KOM6iHOBaHi aHCcambJ1eBi aJITOPUTMH, SIKi IOeAHAIN B COOi BCi lepeBaru OKPEMHUX aJrOPUTMIB.
['o710BHUM 31,06YTKOM, SIKMI [10Ka3aB HAallKpaluil pe3ysbTaT CTal0 BUKOPUCTAHHSI KOMOIHOBAaHUX aHCAMOJIEBUX
aJITOPUTMIB y 6araToeTarHoMy aHCcaMmb1eBOMY aJlTOPUTMIi cermeHTalii. Ik pe3ysbTaT NPakTUYHOTO 3aCTOCYBAHHS
LMX MigX0iB, 6yJ10 pO3pO6JIEHO NIPOrpamMHe 3a6€3M1€4YEHHS, IPU3HAYEHE JI BU3HAYEHHS 1iarHOCTUYHUX
napaMeTpiB XpeOLiB IPygHOI KJIiTMHU. Lle mporpaMHe 3a6e3MeyeHHs 6a3yeThCs Ha 3alIPOIIOHOBAHYX aJITOPUTMAX,

11O € NPSIMUM MiATBEPIKEHHIM iXHbOI €(PEKTUBHOCTI Ta IPAKTUYHOI LIiHHOCTI.

2. The dissertation is devoted to the development of new and modernization of existing ensemble algorithms for
image segmentation. The use of individual neural network architectures still has some limitations, primarily in real
scenarios, during process automation. It was proposed to use ensemble algorithms to improve the accuracy of
segmentation of low-quality images, but unfortunately, these algorithms also have certain limitations. It is for this
reason that new, improved ensemble algorithms were proposed. During the study of the behavior of ensemble
algorithms, a comparative analysis of their efficiency on different neural networks was conducted. The results
obtained showed that combining using ensemble algorithms gives different values of efficiency indicators
depending on the neural networks included in the ensemble. In particular, it was found that there is no universal
ensemble algorithm that would demonstrate the best results on all neural network architectures without
exception. To solve this problem, several separate approaches were proposed, which were eventually combined
into one universal algorithm. An ensemble algorithm for combining predictions was proposed - an algorithm for
averaging object shapes. To improve the accuracy of image segmentation the predictions of which sometimes
differ greatly, ensemble algorithms based on centering were proposed. An adaptive algorithm for contour
refinement based on the brightness of neighboring pixels using ensemble methods was also proposed. With the
help of these algorithms, more effective - combined ensemble algorithms were created, which combined all the
advantages of individual algorithms. The main achievement that showed the best result was the use of combined
ensemble algorithms in a multi-stage ensemble segmentation algorithm. As a result of the practical application of
these approaches, software was developed to determine the diagnostic parameters of the thoracic vertebrae. This
software is based on the proposed algorithms, which is a direct confirmation of their effectiveness and practical
value.

Jep>kaBHUHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: [ndopmaniiini Ta KOMyHIKaI[iiHi TEXHOOT]
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ITizcyMKH JOCIiI>KeHHS: HoBe BUpIlI€HHS aKTyaJIbHOTO HAYKOBOTO 3aBIaHHSI

Iy6sikaii:

e Koniukhov, V. (2024). Improving the segmentation of the vertebrae using a multi-stage machine learning
algorithm. Radioelectronic and Computer Systems, 2024(4), 83-90
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o [Iy6mikanis B ykpaiHcbkoMy daxoBoMy BunaHHI kaTeropii b. Konioxos, B. [I. (2024). AHcam6s1eBi MeTou Ha
OCHOBI LIeHTpYyBaHHSI [IJ11 CETMeHTallii 300pakeHHs. KoMIT'loTepHi cuctemMu Ta Mepexi, 6(2), 122-130
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VIII. 3ak/1104Hi BiZOMOCTI



Biacue IpizBume Im's I10-6aThKOBI CrpenpnikoBa Onena OsexkcaHjpiBHa
TOJIOBH pagu

BnacHe IlpizBume Im's I10-6aTbKOBI CrpenbnikoBa Onena OyekcaHapiBHa
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY Korynbceka Onbra BanepiiHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




