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1. BukopucCTaHHS WTYYHOTO iHTEJIEKTY B MEIUYHIN NIiarHOCTULIi CIIpUsie aBTOMAaTU3allii aHali3y MeIUYHUX
300pa’KeHb, MifBULIYI0YY e(PEeKTUBHICTb BUSIBJIEHHS [1ATOJIOTiH Ta 3MEHINYIOUM BILIMB JIIOACHKOTO PaKTOPY.
CepueBo-CyIMHHI 3aXBOPIOBAHHS € IIPOBiAHOI0 MIPUYNHOI0 CMEPTHOCTI Y CBiTi, 0 POOUTH HAillHi METOAU iXHBOI
IiarHOCTUKYA KPUTUYHO BXJIMBUMU. MarHiTHO-pe3oHaHcHa Tomorpadis (MPT) BBakaeTbCsl 307I0TUM CTaHIAPTOM
3aBJISIKM BUCOKIll TOYHOCTI, OJJHAK CKJIaJIHICTh aHATOMii cep1is, BapiabenbHIiCTh Hioro dopmu Ta apredakTu
300paKeHb YCKIAAHIOIOTh aHasi3. [JoAaTKoBO, Ha 00'€KTUBHICTD [AiarHOCTUKH BILJIMBAIOTh KOTHITUBHI yIiepeIKeHHs
JIiKapiB, 110 MOXKE IIPU3BOAUTY [0 BapiaTUBHOCTI iHTEpIIpeTalii pe3yibTariB. ABTOMaTU30BaHi MeTOAU Ha OCHOBI LI
IO3BOJISIIOTH MiHIMI3yBaTy 1 mpobsiemy, 3a6e3rnedyioun CTaHAApTU30BaHMH Ta Oi/IbII TOYHUI HiAXin Ko aHai3y
KapaionoriyHux MPT. O6’eKT IoCifiKeHHs € TPolieC BUSIBJIEHHS MaToJsioriit Ha MPT-306paskeHHi 3acobamu
rJIMO0KOr0 HaBYaHHS 3 OAAJIBLION IHTEPIPETallielo OTPUMAHUX pe3ybTaTib. [IpegmMeT JOCIiIpKeHHs € METOAU Ta
3aco6u rIIMbGOKOro HaBYaHHSI /171 BUSIBIIEHHS NaTosioriii Ha MPT-306paskeHHi. MeTOI0 IOCIiIKeHHS € MifiBUIIEeHHS

TOYHOCTI cermeHTariii Ta kyacudikariiii MPT- 306paskeHHs Ceplis Ta OTPUMaHHS MOKJIMBOCTI iHTepIipeTartii



OTPUMAaHMX 32 MOJIEJISIMU IJIMOOKOTO HaBYaHH4 pillleHb. Y OucepTaLiliHiil po6OTi Brieplie 3allpOIIOHOBAHO METO],
GaraTocTyreHeBoi cerMmeHTallii 06sacTi cepist Ha 06J1acTi IPaBoOro MIYHOYKA, JIiBOTO MIJIYHOYKA Ta Miokapaa JiiBoro
IIJTYHOUKA, SIKUH BiPi3HSETHCS Bifll iCHYIOUMX METO/IiB BUKOPHCTAaHHIM 6araToCTyIlIeHEBOTO MifX0Ay, 110 BKIIOYaE:
nomnepenHIO JoKasizalilo OKpeEMUX 06acTel ceplis 3 JOTIOMOTOI0 3aCO0iB IIIMOOKOT0 HaBYaHHS; BU3HAYEHHS
TOYHUX KOHTYPiB OKPEMO 1151 KOXKHOI 06J1aCTi ceplisl Ta BUKOPUCTAHHS TOCTOOPOOKM OTPMMAHUX Pe3yJbTaTiB
rayCiBCbKUM 3IJ1a/I)KyBaHHSIM /IJ1s1 yTOUHEHHS] KOHTYPIB i 3MeHIIeHHs apTe(aKTiB, 110 Pa30M /I03BOJIUJIO [IOKPALIUTH
TOYHICTh cermeHTallii. ¥ nuceprauiiiHiii po6oTi Briepile 3aIIpOIIOHOBAaHO METO/I, KacKaiHoi Kyacudikauii naTosorii
3a MPT-306pakeHHsAMU. MeTo[1 BiIpi3HAEThCS Bif iCHYIOUMX 3aCTOCYBaHHSM OCOOJINBOI CTPYKTYPH KacKay
kyacudikaTopis 3a MOJIe/ISIMU IIIMOOKOr0 HaBYaHHS Ta BUKOpUCTaHHIM MPT-300pakeHb 3 iHTerpoBaHUMU JaHUMU
PO CerMeHTallito obaacTell ceplis, 110 A03BOJINUIIO MiABUIIUTY TOYHICTb Kyacudikallii 111 TaKuX MMaTOJOTI:
InuiaTauiiina kapaiomionatis (DCM), rineptpodiuna kapgiomionartist (HCM), indapKT MioKapga 3i 3HMKEHOIO
¢dpakuieto Bukuny (MINF), anomanbamii mpaBuil mayHOUoK (ARV). Y gucepTauiiiHiil po6oTi Briepiie 3aporOHOBAaHO
MeTOJ, iHTepIlipeTalii OTpMMaHUX 3a IJIMOOKKUM HaBYaHHSIM pillleHb, SIKU Bipi3HSEThCS Bif] iCHYIOUNX
BHMKOPHMCTaHHSIM JIaHUX SIK Kiacu@ikaliii, Tak i cermeHTallii, a TakoX BUKOPUCTAHHSIM [J1s1 iHTepIipeTalii 03HaK, sKi
BUKOPUCTOBYIOTHCS Y MEAWYHIN NPAKTHUL, IO TO3BOJIMIO 3pOOUTU OTPHMaHi PillleHHSI IPO30PUMHU Ta 3PO3YyMINTMMU.
[IpakTr4YHe 3HAYEHHS OTPUMAHUX PE3YJbTATIB MOJISITA€ B TOBEIEHHI 4O peasi3allii TEOPETUYHUX PE3YJIbTaTiB
IycepTalifiHoi pobOTH Ta y 6e3MocepeiHbOMY BUKOPUCTAHHI iX Ha NIpaKTULli. 3allpONIOHOBaHI METOIY LO3BOJISIIOTh
BUPIIlyBaTH HU3KY BKJIMBUX TEXHIUHUX, MOPJIbHUX Ta IOPUAUYHUX MATAHB, SIKi BUHUKAIOTB MiJ] 4ac
BIIPOBAP)KEHHSI IUTYYHOTO iHTEJIEKTY B MEQUYHY [IPAKTUKY, CIIPUSIOUYH MiIBUIIEHHIO e(DEeKTUBHOCTI Ta 6e3reKn
Cy4yacHOI MeJMYHOI JliarHoCcTUKU. PeasizoBaHuit MeToq, 6araTocTyreHeBoi cermeHTallii 3abesrneyye KOpucTyBavy
MOXJIMBICTb TOUHOTO BUiJIEHHS CEPLEBUX CTPYKTYP Ha MPT-300pa’keHHsIX, BUKOPUCTOBYIOUY TIO€HAHHS
Moesieil rnboKoro HaBYaHHs IJ1s JIOKaslizalii Ta cermeHTallii, a TaKo>XK IOCTOGPOOKY pe3yJbTaTiB 3a JOIIOMOT0I0
rayCiBCbKOTO 3IJ1aJP)KyBaHHS [J1s1 yTOYHEHHS KOHTYPIB Ta 3MeHIIeHHs apTedaKTiB, 0 J03BOJIsi€E OTPUMYBATH TOYHI
pes3ynbTaTu cermMeHTalii. PeanizoBanuii Mmeton kackagHoi kiacudikanii 3abesnevye aHasi3 CE(rMEHTOBaHUX
300paxenb MPT ceplist 3a 1ONIOMOTrOI0 KaCKagy MOAEJeN IIIMO0KOro HaB4aHHs, 10 N03BOJIS€ MiJBUIIUTYA TOUYHICTh
kyacu@ikalii cepleBUx 3axBopioBaHb. CUCTEMA HAJIA€ TOYHI pe3yJbTaTy, 1o 3abe3nedye OOrPYHTOBAHY MiATPUMKY
MIPUHATTS IiarHOCTUYHUX pillleHb. PeanizoBaHuil MeTO] iHTepIpeTallii pilieHs Mofesiel riIMboKoro HaBYaHHS
II03BOJIsIE KOPUCTYBAaYy OTPUMATH IIPO30PI Ta 3pO3YMiJli pe3yJIbTaTH, IIOSICHIOIOYHY iX Ha OCHOBI O3HAK, 110
BUKOPUCTOBYIOTbCS y MEJIMYHIl NpakTuLi. lle po6uts pimieHHs Mojesieil 6ibll JOCTYITHUMU J1J1s KiHII€BUX
KOPHCTYBauiB, 3a6e31e4yiouy JOBipy 4O OTPUMaHUX Pe3ysbTaTiB Ta iXHIO iHTerpauiio y KiiHi4Hy [IPaKTUKY.
PesysnbTaTu gucepranifiHoi poOOTH BIIPOBA/IKEHO: y ITpolieci BUPOOHUYOi fisibHOCTi TOB «AV TI XYT» nnis
PO3pOOKU IPOMKCJIOBOTO IPOrPaMHOr0 3a6e3Ne4eHHs; y MeaudHoMy 3aknai «Cinites Citi+» nis uudposoro
IiarHOCTYBaHHS MaTOJIOTiH cepiis Ha MPT-306pa)keHHsIX 3 JOIIOMOroI0 3aC06iB KOMITIOTEPHOI 1iarHOCTUKHY; MTPU
BMKOHaHHI Jep>K0I0/I>)KeTHUX TeM XMeJIbHULILKOIO HallioHabHOrO YHiBepcureTy «Crucrtema BusiByieHHs 3113 Ta
KOMIT'IOTEpPHUX aTakK B KOPIIOPAaTUBHUX MEPEsKax 3 BAKOPUCTAHHSIM XUOHUX 00'€KTIB aTak Ta macTtok» (P N2
0124U000980); y HaBYaIbHOMY IIPOLIECi 1J1S1 CTYIEHTIB [IEPIIOTo Ta APYTOTro OCBITHIX PiBHIB CeniasbHOCTI

«KomI'ioTepHi HayKku».

2. The use of artificial intelligence in medical diagnostics facilitates the automation of MRI image analysis,
enhancing the efficiency of pathology detection and reducing the impact of human factors. Cardiovascular
diseases are the leading cause of mortality worldwide, making reliable diagnostic methods critically important.
Magnetic resonance imaging (MRI) is considered the gold standard due to its high accuracy; however, the
complexity of heart anatomy, variability in its shape, and image artifacts complicate the analysis. Additionally,
cognitive biases among physicians can affect diagnostic objectivity, leading to variability in result interpretation.
Al-based automated methods help minimize these issues, ensuring a standardized and more precise approach to
cardiac MRI analysis. The object of the study is the process of detecting pathologies in MRI images using deep
learning methods, followed by the interpretation of the obtained results. The subject of the study is the methods
and tools of deep learning for detecting pathologies in MRI images. The aim of the study is to improve the accuracy
of segmentation and classification of cardiac MRI images and to enable the interpretation of decisions obtained



from deep learning models. The dissertation introduces, for the first time, a multi-stage segmentation method for
cardiac regions, distinguishing the right ventricle, left ventricle, and left ventricular myocardium. This method
differs from existing cardiac segmentation approaches by employing a multi-stage process, which includes the
preliminary localization of individual cardiac regions using Al techniques, precise contour detection for each
region separately, and post-processing of the results using Gaussian smoothing to refine contours and reduce
artifacts. This comprehensive approach has significantly improved segmentation accuracy. Additionally, the
dissertation proposes a novel cascade classification method for detecting heart pathologies in MRI images. Unlike
existing methods, this approach utilizes a unique cascade structure of classifiers based on deep learning models
and incorporates MRI images with integrated segmentation data of cardiac regions. This integration has enhanced
the accuracy of heart pathology classification, including dilated cardiomyopathy, hypertrophic cardiomyopathy,
myocardial infarction with reduced ejection fraction, abnormal right ventricle, and normal condition. Furthermore,
the dissertation introduces a method for interpreting deep learning-based decisions. This method differs from
existing approaches by leveraging both classification and segmentation data while employing medical-practice-
based features for interpretation. As a result, it ensures transparency and comprehensibility of the obtained
decisions, making them more interpretable and clinically relevant. The practical significance of the obtained
results lies in the implementation of the theoretical findings of the dissertation and their direct application in
practice. The proposed solutions address several critical technical, ethical, and legal challenges associated with the
integration of artificial intelligence into medical practice, thereby enhancing the efficiency and safety of modern
medical diagnostics. The developed multi-stage segmentation method enables users to accurately delineate
cardiac structures in MRI images by combining deep learning models for localization and segmentation, along with
Gaussian smoothing for post-processing. This approach refines contours and reduces artifacts, ensuring high
segmentation accuracy. The implemented cascade classification method facilitates the analysis of segmented
cardiac MRI images using a cascade of deep learning models, improving the accuracy of heart disease
classification. The system provides reliable results, offering well-founded support for diagnostic decision-making.
The developed interpretation method for deep learning-based decisions allows users to obtain transparent and
comprehensible results by incorporating both classification and segmentation data and interpreting them based
on features commonly used in medical practice. This enhances the accessibility of model decisions for end users,
fostering trust in the obtained results and supporting their integration into clinical workflows. The results of the
dissertation research have been implemented: in the industrial activities of LLC "IT Khut" for the development of
industrial software; in the medical institution "Silicea City+" for digital diagnosis of heart pathologies in MRI images
using computer-based diagnostic tools; in the state-funded research projects of Khmelnytskyi National University,
including the project "System for Detecting Malware and Cyber Attacks in Corporate Networks Using Decoy
Objects and Traps" (State Registration No. 0124U000980); and in the educational process for students of the first
and second levels of study in the "Computer Science" specialty.
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