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1. Incepraniiina po60Ta IPUCBIYEHA JOCIIKEHHIO JAHUX KOMITIOTEPHOi ToMorpadii jiereHs y NnauieHTiB i3
TyO€pKyJIbO30M JIET€Hb Ta PO3pO0Li MeTOLIB nudepeHLialii 1ikapcbKO-4yTIMBOI Ta JiKapChKO-CTilKOI (popMu
3aXBOPIOBaHHS. TybepKyJbo3 jiereHb € IPYrolo 3a MOIKPEHICTIO iH(EeKIiITHOI0 XBOPOOOIO y CBITi Ta Ipu3BiB y 2023
poui 1o 1,3 myiH cmeprell. EpekTrBHA paHHS [jiarHOCTHKA Biflirpae KJIl040BY pPOJib y CBOEYACHOMY ITPU3HAYEHHI

JIiKyBaHHSI, 0COOJIMBO Y BUNIAIKaX PO3BUTKY CTiMKOCTI O IPOTUTYOEPKYIbO3HUX IIPENapaTiB. [J1s1 BUSIBJIEHHS



TyO€pKyJIbO3Y JIETr€Hb BUKOPUCTOBYIOTHCS Pi3Hi METOM AiarHOCTUKHU, 30KpeMa MiKpO6ioIOri4HMiA, MOJIEKYJISIPHO-
reHeTUYHUH, PaZioJIoTiyHMil, IMyHOJIOTIYHMI Ta 6i0XiMIiYHMI. 3aCTOCYBAaHHS KOMITIOTepHOI Tomorpadii sk
PEHTI€HOJIOTYHOTO METOY [J03BOJIsIE IIBHUIKO OTPUMAaTH 300pa’ke€HHsI JIeTeHb, OL[iHUTH HasIBHICTb Ta CTYIiHb
ypakeHb. AHaJIi3 1aHUX 3 3006pakeHb ToMorpadii fae 3Mory BU3HAUUTU (POPMY Ta MiClie YPaKEHHS JIET€Hb
TyOEPKYJIbO30M, II0 € BRKJIMBUM €TarlOM JJIs1 TI0JIaJIbIIol pO3p0oOKY e(eKTUBHUX aJITOPUTMIB IIiarHOCTUKY Ta
onTumiszatii sikyBanHs. [IpoBeieHO aHAITUYHUM OIJIs], Cy4acHUX NifAxoniB fo audepeHialii Jikapcbko-4yTanBOi
Ta JIIKapCbKO-CTiMKOi TyO€pKyJbO3y i3 3aCTOCYBAaHHSIM METO/IiB MAalIMHHOTO HaBYaHHs. PO3IJISIHYTO OCHOBHI
QJITOPUTMIYHI MiTX0OHU, BKIIIOYAI0YM BUKOPUCTAHHS TYYHUX HEPOHHUX MEPESK, METOIiB CTATUCTUYHOTO Ta
TEKCTYPHOTO aHaJli3y, a TAKOK TeXHOJIOTi cerMeHTallii 11 BUTiJIeHHs 30H iHTepecy Ha 300pa’keHHSIX
KOMITI0TepHOI ToMmorpadii. 3a pesysbTaTamMmu IPOBELEHOr0 OIJIsIy BCTAaHOBJIEHO, 11I0 KOMITIOTepHa ToMorpadis
JlereHb MiCTUTb KJIIOYOBI Bi3yasbHi O3HAKH, SIKi MOXKYTb OyTH BUKOPUCTaHI [1J151 aBTOMATU30BaHoi audepeHianii
¢$opm Ty6epKy1b03y. MeToiM MAaIIMHHOTO HAaBYaHHS, 30KpeMa 3TOPTKOBI HEIPOHHI MEPEXi, AEMOHCTPYIOTb BUCOKY
TOYHICTb Y PO3Mi3HaBaHHI CTPYKTYPHUX 3MiH Ta Kiacuikalii naTosoriyHuxX npouecis, o poouTs ix
[IePCIEKTUBHUM iHCTPYMEHTOM Y AiarHOCTMYHUX CUCTEMAX. PO3IJIsSIHYTI Cy4acHi METOIM MalOTh IPOGJIEMHU 3
TOYHiCTIO Knacudikaliii 1ikapcbKO-4yTIMBOI Ta JIiIKAPChKO-CTiNKOi popmu TyO6EpKyIb03y. ToMy nocTae 3amadya
BIOCKOHAJIEHHSI JAHWX METOJiB Ta TEXHOJIOTIH [1Jis1 361/IbIIeHHS] TOYHOCTI JiarHOCTUKY, a TAKOX IS iO0py
IepCoHasi30BaHoi cTparerii JikyBaHHS. [y1s NifgBUILLEHHS TOYHOCTI Kiacudikalii 1ogaHo NonepesHio 06pooKy
TOMOTpaiyHuX JAHUX i3 BUiJIEHHSIM JIET€HEBOTO BiKHA Ta BUBHAUEHHSIM IO JIET€Hb, 10 [IO3BOJISIE YCYHYTH
Ha/JIMIIKOBY iHPOPMATUBHICTb. B anroputmi cermeHTalnii BpaxoBaHO MOXKJIMBICTb MOSIBU HEIIPOMAPKOBAHUX
niKceJliB y cepeMHi JiereHb Ta iX KOPeKLilo MIJIsIXOM IIPUENHAHHS 0 BUieHoi obacTi. [IpoBesieHo JOCIiIKeHHs 3
3aCTOCYBAaHHS METO/IiB TEKCTYPHOT'O aHali3y /1711 BUJIJIEHHS KJIIOYOBUX XapaKTE€PHUCTHK, 110 JO3BOJISIIOTh Oi/IbII
TOYHO ileHTUQiKyBaTU 3aKOHOMIPHOCTI B CTPYKTYpi 00'€KTiB Ha 306paskeHHi. [I711 OTPMMaHHS TEKCTYPHUX
0co6MBOCTEN 0yJI0 32CTOCOBAHO Pi3HI TUIIM MATPHLb, 30KpeMa — ricTorpama, MaTpulLis CIiBBiIHOIIEHHS! PiBHIB
ciporo, MaTpulg po3Mipy 30HU piBHIB CipOro, MaTpulld 'PaHUYHOI NOBKMHU PiBHIB ciporo. [lepesaroro
BMKOPHCTaHHS MaTPULb TEKCTYPHUX XapaKTEPUCTUK € 36ibIIeHHS iHPOPMATUBHOCTI OTPUMAHUX JAHUX 32
PaxXyHOK IIepexXoAy Bif, TPALULITHOIO FeOMETPUYHOIO aHasi3y 4O OLIHKY TEKCTYPU. BuaiisleHHS HACTINIbKY BEJIMKO]
KiJIbKOCTi 03HaK oTpebye MexaHi3amMy cesekiii iHpopmMaTUBHUX 03HAK, JJ1s1 YOTO BUKOPUCTaHO MeTog, Minimum
Redundancy Maximum Relevance. [To6yoBaHa MoZieJib Ta METOJMKA MOZEJIIOBAaHHS O3HAK HaJla€ MOXJIUBICTb
BIIOPS/IKYBAaTU O3HAKU 32 iHOOPMATUBHICTIO Ta cHOPMYBaTH aHCAaMOJIb HANOIbII PEeJIEBAHTHUX 32 IKUM

nobyoBaHoO 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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