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Pedepar/anoTanis:

1. Incepraujiiina po60oTa IpUCBIYeHa JOCTIIKEHHIO JaHUX KOMITI0TepHOi ToMorpadii jiereHs y NnaljieHTis i3 pakom
JlereHb Ta po3poolli MeToAiB AudepeHLjalii TUIiB 3aXBOPIOBAaHHS. BakyuBy posib y BUSBJIEHH] aTosorii Binirpae
MeJMYHa Bisyasisalis, 30kpema KoMir'1orepHa Tomorpadist (KT) opranis rpyiHOI KJIITUHY, sIKa BUKOPHUCTOBYETLCSI SIK
0a30BUI1 iHCTPYMEHT JIiarHOCTUYHOTO YTOYHEHHS TA MOHITOPUHTY CTaHYy 3aXBOPIOBAHHS, 110 3[JaTHI 3HWXKYBaTU
CMEPTHICTb 3aBJSIKM PAaHHbOMY BUSIBJIEHHIO ITyXJIMH. BogHo4Yac 36inbuieHHs 06csriB KT-naHux i ckaagHicTs ix
iHTepripeTalii CTBOPIOIOTh iCTOTHE HABAHTAXXEHHS HA CIELiaJIiCTiB i MiICUJIIOIOTh 3aIIMT Ha aBTOMaTU30BaHi METOIH,
3[aTHi BUIIATY AiarHOCTUYHO 3Hauyily iHpopmauito. JudepeHiiianis ricTogorivyHuX TUIIB BU3HAYa€e BUOIP

TaKTHUKY JIIKyBaHHS Ta [IPOTHO3, TOMY MiJIBUILIEHHS TOYHOCTI iHTepnpeTanii KT-gaHuX € KIiHIYHO 3HAYyLIIUM.



Icnyroui MmeToaM, 30KpeMa I1M60Ki HEPOHHI MepeXi, IEMOHCTPYIOTh BUCOKY TOYHICTb, TPOTE NIOTPEOYIOTh BEJIUKUX
00CSITiB SIKICHO aHOTOBaHUX JaHUX i 4aCTO He € Y IOBHIiil Mipi Ipo3opuMH y Iipoleci IpuiHATTS pimeHs. e
YCKJIQ[IHIOE X KJIHIYHY iHTepIIPeTaLilo Ta BIIPOBAIKEHHS. TOMY ITOCTa€e 3a7a4a BAOCKOHAJIIEHHS METO/iB BUJIEHHS
03HaK Ta Kiacudikauii nj1s1 3a6e3rnedyeHHs: BUCOKOI TOUHOCTI Ta iHTEPIPETOBAHOCTI AiarHOCTUKHU B yMOBax
obMexXeHUX BUOipoK. [iis miBUIIeHHs iHPOPMATUBHOCTI JaHUX PO3PO6IEHO METO/, CeJIEKLil iIHTEHCMBHOCTEN
TMiKCeJIiB /1J1s1 IoriepenHboi 06pOOKHU 300paskeHb, O T03BOJISIE BUOKPEMUTH HANOi/IbII perpe3eHTaTUBHI Aiana3oHu
SICKPaBOCTi J7151 KO>KHOTO KJlacy IaToJiorii. B anroputmi nonepenHboi 06po6Ky BpaxoBaHO HEOOXiAHICTh 3MEHIIEHHS
PO3MIpHOCTI MPOCTOPY iIHTEHCMBHOCTEN LIJIIXOM Olepalii KBaHTyBaHHS Ta BiIOOPY MiKceJliB, 10 (POPMYIOTh CTilKi
CTPYKTYPHi KOMIIOHEHTH 300paK€Hb, iIrHOPYI0YM ITYMOBY CKJIa[0BYy. CeJleKLlisl BUKOHYETbCS LIJIIXOM Y3rOIKEHHS
IHTEHCHUBHOCTEN ITIKCEJIiB 3 yPaXYBaHHAM TUIIOBUX PO3IOiJIB ICKPABOCTEH [1J1s1 KOSKHOTO KJlacy, 10 3MEHIIye
MIXKCKaHEPHY BapiaTHUBHICTb Ta IPUTHiUYye apTedaKTH, MiABUILYI04YM CTabibHICTh NOAANBLIOrO aHasisy. [IpoBeneHo
IOCJIiIPKEHHS i3 3aCTOCYBaHHS METOiB BUiJIEHHS JIOKQJIbHUX CTPYKTYPHUX TaTE€PHIB 17151 ineHTrdikauii
crienndidyHUX 3aKOHOMIPHOCTE!N Y 6YZI0Bi MYyXJIMHHOI TKAaHWHU. BuisieHHs yHiIKaJIbHUX NAaTEPHIB J03BOJISIE IepeiTu
Bif aHaJIi3y OKpeMUX MIiKCEeJIB 10 OLiHKKA YaCTOTHOTO PO3MOiNy JIOKa/IbHUX KOHirypauiil. [TobygoBani mogesi Ta
METOJMKa (POPMyBaHHS IIPOCTOPY O3HAK HAZla€ MOXJIMBICTb BIIOPSIIKYBATU NIAaTEPHU 34 iX JMCKPUMiHATUBHOIO
37aTHICTIO Ta cGOpMYyBaTH BEKTOPHY O3HAK, HA OCHOBI SIKMX [T00Yy0BaHO Kiacudikarop. [IpoBeneHo NOpiBHIbHE
JOCJIiIPKEHHS €(PEKTUBHOCTI 3aIIPOITIOHOBAHOTO ITiAXO0/y 3 HU3KOIO MOZIEJIE MalIMHHOTO HaBYaHHS Ta IJIM60KOro
HaBYaHHS, BKJIIOYHO 3 JIIHIHHMMU METOJaMU, aHCAMOJISIMU IEPEB PillleHb i IPafiieHTHOrO OYCTUHTY,
6araTopiBHEBUMHU aHCAMOJISIMU, @ TAKOXK HepOMepEeXXeBUMU apXiTEKTypaMU. 3a pe3yJsibTaTaMU MOPiBHSJIbHUX
€KCIIepUMEHTIB 3alPOINIOHOBAHUI MiAXif, 32 06paHuX TapaMeTpiB monepenHboi 06pOOKY 3a6e3MeynB TOYHICTh Ha
piBHi 0.949+0.048 ta makpo-F1-mipu 0.916+0.074. [JogaTkoBa IepeBipka B yMOBax i3071b0BaHOi 06pO6KH HaBYa/IbHOI
Ta TECTOBOI BUOIPOK MiTBEpAMIA BilTBOPIOBAHICTh OTPMMAHUX PE3YyJIbTATIB i NPAKTUYHY NPUIATHICTD 1151
CLIeHapilo 3aCTOCYBaHHS Ha HOBUX JaHUX. Y IOAATKOBOMY, OiIbIll KOHCEPBATHBHOMY ClieHapii OTpUMaHO TOYHICTh
Ha piBHi 0.805, makpo-F1-mipa 0.766. Y nucepratiii oTprMani Taki HayKoBi pe3ysbTaTu: 1. 3aIpornoHOBaHO METO],
cesiekuii inTeHcuBHOCTEN MikcesiB KT-306pakeHb y Mekax 06J1aCTi iHTepeCy, KN 3MEHIIY€E BIIJIMB BUNAIKOBUX
KOJIMBaHb SICKPABOCTI Ta y3ropKy€e BXiNHi AaHi MIIIXOM TOOYI0BM HOPMOBAaHUX PO3NOiIiB iHTEHCUBHOCTEH i iX
IIOCJIiIOBHOTO ycepenHeHHs. Lle 3abe3neuye nopanbmuii Bindip HalbiIbl penpe3eHTaTUBHOI YaCTUHM [1ialla30Hy
BiITiHKIB Ciporo Ta NpurHiueHHs: GOHOBUX 1 HecleludiyHMX 3HaYeHb. 2. PO3p006JIeHO CI10Ci6 BUOKPEMJIEHHS 4acTO
[IOBTOPIOBAHUX JIOKAJIBHUX CTPYKTYPHUX [IATE€PHIB AJ1s1 IOJAJIINO] iX CeJIeKLii 3 METOI0 OTPMMAHHS KOMIIAKTHOTO Ta
inpopmaTuBHOro HaGOPy O3HAK. 3aIIPOIIOHOBAHNIA CII0CIO Bipi3HAEThCSI POPMYBAaHHSM CJIOBHUKA CTPYKTYP i
[IO€HAHHSM 4YaCTOTHOI'O Ta JUCKPUMIHATMBHOTO Biioopy. 3. Po3po6sieHo anroputm 6aratokuacosoi kiacudikariii
3a CTpaTeriero KaCKaJHOro «0JUH NpoTu pemtu» (One-vs-Rest), mo Bifpi3HAETbCS NOCIiLOBHUM BilOKPEMJIEHHSIM
KJIACiB 3 IOKPOKOBUM 3BY)KEHHSIM MHOKMHU aJIbTEPHATUB HA KOXXHOMY €Talli Ta aBTOMaTU30BaHUM MiI60pOM
NOPSAKY IIPOXOKEHHS KilaciB. Lle 3abe3neyuye 3MeHIIeHHS KiJIbKOCTi IOMUJIOK [JIsS MaJIOTIPEeCTaBIeHUX i TOMY
CKJIa[IHUX JJ151 pO3I1i3HaBaHHs KiaciB. [IpakTUyHe 3HaY€HHS OTPUMAaHUX pe3yibTaTis: 1. Peasi3oBaHO TEXHOJIOTri0
(POpMyBaHHS CTPYKTYPHO OPi€HTOBAHOTO OIUCY O3HAK Ha OCHOBI BUOKPEMJICHHS JIOKAJIbHUX KJIaCc-CIenu(iyHuX
IaTepHiB B 06J1aCTi iHTEpecy 3 OJABIIO0 cesleKlielo iHPOopMaTUBHUX CTPYKTYP. 2. 3a pe3ysibTaTaMy IIPOBEIeHUX
IOCHiIXeHb po3pobsieHo iHpopMalliliHy CuCTeMy aBTOMaTU30BaHOT'O aHali3y 300pa’keHb KOMITIOTEPHOI
ToMorpadii jiereHs, OpieHTOBaHy Ha 6araTokJacoBy AudepeHLIialilo riCTOJIOTiYHUX TUIIIB PaKy JiereHsb. 3. [loBeeHo
IIPaKTUYHY LiHHICTb MOAEJi 6araToknacoBoi kinacudikarii 3a cTpaTerieio KaCkagHOTO «OIWH IPOTHU PEIITHY, 10
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2. The dissertation investigates CT lung imaging data in lung cancer patients and develops methods for disease
type differentiation. Chest CT plays a key role in pathology detection, serving as a baseline diagnostic and
monitoring tool that can reduce mortality through early tumor detection. However, growing CT data volumes and
interpretation complexity burden specialists and drive demand for automated methods capable of extracting
diagnostically relevant information. Since histological type differentiation determines treatment strategy and
prognosis, improving CT interpretation accuracy is clinically significant. Existing deep neural network methods
show high accuracy but require large annotated datasets and lack decision-making transparency, complicating



clinical adoption. This creates the need for improved feature extraction and classification methods ensuring high
accuracy and interpretability under limited sample conditions. A pixel intensity selection method for image
preprocessing was developed to identify the most representative brightness ranges per pathology class. The
algorithm reduces intensity space dimensionality through quantization, selects pixels forming stable structural
components, and matches intensities against typical class brightness distributions — reducing inter-scanner
variability, suppressing artifacts, and improving analysis stability. Local structural pattern extraction methods were
studied to identify regularities in tumor tissue structure, enabling a shift from individual pixel analysis to frequency
distribution assessment of local configurations. The developed models rank patterns by discriminative capacity
and form feature vectors for classifier construction. A comparative study against linear methods, decision tree and
gradient boosting ensembles, multi-level ensembles, and neural network architectures showed the proposed
approach achieving accuracy of 0.949+0.048 and macro-Fl-score of 0.916+0.074. Isolated train/test processing
confirmed result reproducibility and practical applicability to new data. A more conservative evaluation scenario
yielded accuracy of 0.805 and macro-Fl-score of 0.766. Scientific contributions: 1. A CT image pixel intensity
selection method within the region of interest, reducing random brightness fluctuations through normalized
distribution construction and sequential averaging, enabling selection of the most representative grayscale range
while suppressing background values. 2. A method for extracting frequently recurring local structural patterns for
compact, informative feature set construction, distinguished by structure dictionary formation and combined
frequency-based and discriminative selection. 3. A cascading One-vs-Rest multi-class classification algorithm
featuring sequential class separation with stepwise narrowing of alternatives and automated class traversal order
selection, reducing errors for underrepresented classes. Practical significance: 1. A structurally oriented feature
description technology was implemented based on local class-specific pattern extraction with subsequent
informative structure selection. 2. An automated lung CT image analysis system was developed for multi-class
histological lung cancer type differentiation. 3. The practical value of the cascading One-vs-Rest classification
model was demonstrated, providing improved result stability under uneven representation of nosological groups.
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