O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0825U002059
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 30-05-2025

Craryc: Haka3 npo Bugady gumnioma

PexBizutu Hakasy MOH / Haka3y 3aksazgy: N° HCBC/62/25 six 04.08.2025

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Martsiituyk Onexkcanap Bagumosuy

2. Oleksandr Matviichuk

KBasmigikamis:

I,T.LeHTI/I(biKaTop ORCID ID: 0000-0002-8988-0993
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu
lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI
OcBiTHBO-HayKOBa Mporpama 3i cneniaJbHOCTi: KoM oTepHi HayKu
Jara 3axHcrTy: 17-07-2025

CrneniaJbHICTh 3a OCBiTOIO: 122 Komr iotepHi Hayku
Micue po6oTu 3400yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creliaai30BaHOiI BYEHOI paju). PhD 9292

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocrnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 76.29.53.05, 20.54.06

Tema guceprauii:
1. Metonu knacudikauii popm Ty6epKyIb03y JIereHb 3a JaHUMHU KOMITI0TepHOi Tomorpadii Ha 0CHOBI aHCcaMbJ1eBoOi

ceJsleK1lii o3HaK

2. Methods for pulmonary tuberculosis forms classification based on computed tomography data using ensemble
feature selection

Pedepar:

1. Inceprauiiina po60oTa IpUCBsIYeHa JOCTiIKEHHIO JaHUX KOMIT'I0TepHOi ToMorpadii jiereHs y NalieHTiB i3
TyOEpPKYJIbO30M JIET€Hb Ta PO3POOL MeToLiB NudepeHLiallii J1ikapcbKo-4yTIUBOI Ta JIIKAPCbKO-CTiNKOI popmu
3aXBOPIOBaHHS. TybepKyIb03 JIEr€Hb € IPYrolo 3a NOIMPEHICTIO iH(PEKIIHOI0 XBOPOOOIO y CBITi Ta Npu3BiB y 2023
poui 1o 1,3 miH cMmepreil. EpexkTrBHA paHHS JiarHOCTHKA Biflirpae KII040BY pPOJib y CBOEYACHOMY [TPU3HAYEHHI]
JIiKyBaHHSI, 0COGJIMBO y BUTAJKAX PO3BUTKY CTIMKOCTI 10 MPOTUTYOEPKYJIbO3HMX Npenaparis. 171 BUSBIEHHS
TyOEPKYJIbO3Y JIET€Hb BUKOPUCTOBYIOTBCS Pi3Hi METOIY AiarHOCTUKH, 30KpeMa MiKpOOioIOTi4HU, MOJIEKYJISIPHO-
reHeTUYHUH, PaflioJIOTiuHM, iMyHOJIOTiUHMI Ta 6i0XiMiYHMIA. 3aCTOCYBaHHS KOMITIOTEPHOI Tomorpadii sik

PEHTI€HOJIOTYHOTO METOy JO3BOJIsIE IIBUIKO OTPUMAaTH 300paskeHHSI JIeTeHb, OL[iHUTHY HasIBHICTb Ta CTYIIiHb



yPpaKeHb. AHaJIi3 JaHUX 3 306pakeHb ToMorpadii gae 3Mory BU3Ha4UTU POPMY Ta MiCLie YPAKEHHS JIET€Hb
TyOEpKYJIbO30M, 110 € BRKJIMBUM €TarloM JJIs1 IIOJaJIbIIol po3poOKY e(peKTUBHUX aJITOPUTMIB N[iarHOCTUKY Ta
onTumiszatii sikyBanHs. [IpoBeieHO aHAIITUYHUM OIJIsA], CydacHUX NiAxXoiB 1o audepeHialii JikapcbKo-4yTInBOi
Ta JIIKapCbKO-CTiMKOi TyO€pKyJIbO3y i3 3aCTOCYBAaHHSIM METO/iB MAIMHHOTO HaBYaHHs. PO3IJISIHYTO OCHOBHI
aJITOPUTMIYHI MMiZX0AH, BKIII0YAI0YU BUKOPUCTAHHS ITYYHUX HEMPOHHUX MEPEXK, METOLIB CTATUCTUYHOTO Ta
TEKCTYPHOTO aHaJli3y, a TAKOXX TeXHOJIOTi cerMeHTallii 171 BUTiJIeHHs 30H iHTepecy Ha 300pa’keHHSIX
KOMITIOTE€pHOI ToMorpagii. 3a pe3ysbTaTamMu IPOBELEHOr0 OISy BCTAHOBJIEHO, 1I0 KOMITIOTEpHA ToMorpadis
JIereHb MICTUTb KJIIOYOBI Bi3yaslbHi O3HAKH, SIKi MOXKYTb OyTH BUKOPUCTAHI [1J1s1 aBTOMATU30BaHoi audepeHianii
dbopm Ty6epKyIb03y. MeTonu MalIMHHOTO HaBYaHHS, 30KpeMa 3ropTKOBI HEMPOHHI MepesKi, IEMOHCTPYIOTh BUCOKY
TOYHICTb Y PO3Mi3HaBaHHI CTPYKTYPHUX 3MiH Ta Kiacuikalii naTosoriyHuX IpoLecis, o0 pooUTs ix
[IEPCIEKTUBHUM iHCTPYMEHTOM Y AiarHOCTMYHUX CUCTEMAX. PO3IJIsSIHYTI Cy4acHi METOIM MAIOTh IPOGJIEMHU 3
TOYHICTIO Knacuikariii 1ikapcpKo-4yTIMBOi Ta JiKapChKO-CTiiiKoi popmMmu Tyb6epKyabo3y. ToMmy rocTae 3aada
BJOCKOHAJIEHHS JAHWX METOiB Ta TEXHOJIOTIH 117151 361/1b1I€HHS] TOYHOCTI JiarHOCTUKY, a TAaKOX JJ1s TiO0opy
[IepCOHaJi30BaHoi cTparerii JikyBaHHS. [y NigBUILIEHHS TOYHOCTI Kiacudikalii 1ogaHo nonepesHio 06pooKy
ToMorpadivyHuxX JaHUX i3 BUJIIEHHSIM JIETEHEBOTO BiKHA Ta BU3HAYEHHSM ILJIONIi JIeTeHb, 10 J03BOJISIE YCYHYTU
HaJJIMIIKOBY iHpOpMaTHBHICTb. B anroputmi cermenTaii BpaxoBaHO MOKJIMBICTb [105IBU HEIIPOMapPKOBaHUX
niKceJliB y cepeJMHi JiereHb Ta iX KOPeKLilo IIJISIXOM IIPUENHAHHS 10 BUieHOoi o6acTi. [IpoBesieHo JOCiIKeHHS 3
3aCTOCYBaHHS METO/IiB TEKCTYPHOT'O aHaJli3y [ BUJiJIEHHS KJIIOYOBUX XapPaKTE€PUCTHK, 10 JO3BOJISIIOTh O1/bII
TOYHO ileHTUQiKyBaTU 3aKOHOMIPHOCTI B CTPYKTYpi 00'€KTiB Ha 306pasKeHHi. [I711 OTPMMaHHS TEKCTYPHUX
0co6MBOCTEN 0YJI0 32CTOCOBAHO Pi3HI TUIIM MATPULb, 30KpeMa — ricTorpama, MaTpulis CIiBBiIHOIIEHHS PiBHIB
ciporo, MaTpuls po3Mipy 30HU piBHIB CipOro, MaTpuLd 'PaHUYHOI NOBKMHM PiBHIB ciporo. [lepeBaroio
BUKOPUCTaHHS MaTpUIlb TEKCTYPHUX XapaKTEPUCTUK € 30iblIeHHs iHPOPMaTUBHOCTI OTPUMAHUX IaHUX 33
PaxyHOK IIepeX0y Bifj TPAAULITHOTO TeOMETPUYHOrO aHAJi3Y A0 OLiHKU TEKCTYPU. BUnisieHHs HACTiNBKY BEJIUKOL
KiJIbKOCTi 03HaK oTpebye MexaHi3amMy cesiekiii iHpopMaTUBHUX 03HAK, JJ1s1 YOTO BUKOPUCTaHO MeTog, Minimum
Redundancy Maximum Relevance. [Io6yoBaHa Moziesib Ta METOIMKA MOZEJIIOBAHHS O3HAK HAJla€ MOXJIUBICTb
BIIOPSJIKYBAaTH O3HAKU 3a iH(POPMATUBHICTIO Ta c()OPMYBATU aHCAMOJIb HAMOL/IBII PEeJIEBAHTHHUX 32 SIKUM

o6y 0BaHO KiacudikaTop.

2. The dissertation is dedicated to studying computed tomography lung data of patients with tuberculosis and
developing methods for differentiating drug-sensitive and drug-resistant forms. Pulmonary tuberculosis is the
second most prevalent infectious disease worldwide, causing 1.3 million deaths in 2023. Effective early diagnosis
plays a key role in timely treatment, particularly in cases of developing resistance to anti-tuberculosis drugs.
Various diagnostic methods are used for tuberculosis detection, including microbiological, molecular-genetic,
radiological, immunological, and biochemical approaches. The application of computed tomography as a
radiological method allows for the rapid acquisition of lung images, assessment of the extent of lesions, and
determination of their characteristics. Analysis of tomography image data enables the identification of the form
and location of lung lesions, which is a crucial step in developing effective diagnostic algorithms and optimising
treatment strategies. An analytical review of modern approaches to differentiating drug-sensitive and drug-
resistant tuberculosis using machine learning methods has been conducted. The study examines algorithmic
approaches, including artificial neural networks, statistical and texture analysis methods, and segmentation
technologies, for identifying regions of interest in computed tomography images. Based on the review, CT lung
images contain key visual features that can be utilised for automated differentiation of tuberculosis forms.
Machine learning methods, particularly convolutional neural networks, demonstrate high efficiency in recognising
structural changes and classifying pathological processes, making them a promising tool for diagnostic systems.
However, current methods have limitations in the accuracy of distinguishing drug-sensitive and drug-resistant
tuberculosis. Therefore, enhancing these methods and technologies is necessary to improve diagnostic accuracy
and develop personalised treatment strategies. To improve classification accuracy, preprocessing of tomographic
data was implemented, including lung window segmentation and lung area extraction, which eliminates redundant
information. The segmentation algorithm accounts for the possible appearance of unmarked pixels inside the lungs



and corrects them by reassigning them to the segmented region. A study was conducted using texture analysis
methods to extract key features that enable more precise identification of structural patterns in images. Various
texture matrices were applied, including the histogram matrix, grey-level co-occurrence matrix (GLCM), grey-
level size zone matrix (GLSZM), and grey-level dependence matrix (GLDM). The advantage of using texture-based
features lies in enhancing data informativeness by shifting from traditional geometric analysis to texture-based
feature extraction. Given the large number of extracted features, a feature selection mechanism was required, for
which the Minimum Redundancy Maximum Relevance method was applied.
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