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B nepBoii ri1aBe MarucTepckoil paboTsl IPOBEAEH aHAIN3 OCOOCHHOCTEN UCIOIb30BAHUS
HEHPOHHBIX CeTeH /s aHAJIM3a PEHTTEHOBCKUX CHUMKOB JIETKHX, PACCMOTPEHBI TEOPETUUECKHE
acCleKThl TPUMEHEHHS HUCKYCCTBEHHOI'O WHTEIUIEKTa B  MEIUIMHCKON  JMarHOCTHKe,
IIPOAHATM3UPOBAH MPoIecc 00PadOTKH PEHTT€HOBCKMX CHUMKOB C TIOMOIIBIO HEUPOHHBIX CETEH,
IPOBEJIEH aHaJIU3 METOJI0B INTyOOKOro 00yueHHs! B BBISIBICHUH M1aTOJIOI M JIETKUX.

Bo BTOpoOii T1aBe NPOBENEHO WCCIEAOBAaHUE BO3MOXHOCTEH NPHUMEHEHUS METOIOB
MAaIIMHHOTO OOyuYeHMs JJIs aHajgu3a PEHTT€HOBCKMX CHMMKOB, BBIIOJIHEHA MOCTAHOBKA 33Jauu
UCCIICIOBAaHMS, PACCMOTPEHBI pa3IMYHBIE AaJITOPUTMBI HEWPOHHBIX CETeH, B YaCTHOCTH
CBEPTOYHbIC HEHPOHHBIE CETH.

B Tperbeil TnaBe NpOAHATM3MPOBAHO BIMSHUE DPA3IUYHBIX (PAKTOPOB HAa KadyeCTBO
n300pakeHNI pEeHTTeHOBCKUX CHUMKOB, UCCIIEI0BaHbl METO/bI BEIOOpA apXUTEKTYPbl HEMPOHHON
CeTH JUIsl KOHKPETHBIX THIIOB MAaTOJIOTHH JIETKHX, IIPOBEICHO MOJICIMPOBAHHE MPOIECCca aHATN3a
PEHTI€HOBCKUX CHUMKOB C ITOMOIIbIO HEHPOHHBIX CETEH, BBINOJIHEH aHalu3 3(P(EKTUBHOCTH
HEMPOCETeBOro aHaIM3a B MEAUIIMHCKON TUarHOCTHKE B 0030D.

B uyerBeproii riaBe MpPENCTABICHO NPAKTUYECKOE INPUMEHEHUE pe3yJbTaToB
UCCIIEIOBaHMS — pa3pab0TKa ¥ BHEAPEHHE CHCTEMBI aHAJIN3a PEHTTEHOBCKUX CHUMKOB Ha OCHOBE
HEHPOHHBIX CeTell B MEAMIMHCKUE YUPEXJEHUs, a TakXkKe MpoBeJieHa olleHKa 3(h()EeKTHBHOCTH
CHCTEMBI.

B naTom pazzaene paccMOTpeHbl BOIPOCH! 00eCTIeUeHUsI KayecTBa MEIULIMHCKUX JTaHHBIX,
OXpaHBl TpyAa NpH paboTe ¢ MEAUIUHCKUM OOOPYAOBaHHEM, a TAaKKe OIMHCAaHBI MEPHI IO
MOBBIIIIEHUIO TOYHOCTU M HAJIS)KHOCTH CUCTEMbI aHaJIM3a PEHTI€HOBCKUX CHUMKOB.

Lenb pa®oTHI: TOBHIIEHHE KAaueCcTBa MEIUIIMHCKON JMArHOCTHKH C TIOMOIIBIO aHaIH3a
PEHTI€HOBCKUX CHUMKOB JIETKUX CPEJCTBAMHU UCKYCCTBEHHOTO MHTEIIIEKTA.

OOBeKT Hcciae10BaHus: IPOLECCHl MEAUIIMHCKON JUATHOCTUKH.

[Ipenmer wuccienoBaHUS: METOABI TEOPUM HEHUPOHHBIX CeTe M WX NpPUMEHEHUE B
MEJIUIIMHCKON BU3YyJIM3allUH.

Mertoabl Mccael0BaHUs: METO/Ibl paclio3HaBaHus 00pa30B, METOABI TEOPUU HEHPOHHBIX
ceTel, alropuTMbI TIIyOOKOro OO0y4YeHHs HEWPOHHBIX CEeTel, METOJbl aHaIM3a MEIUIITHCKHX
U300paKeHUH.

HoBu3Ha paboThI: MONyYniM NaibHEHIIee pa3BUTHE METOIbI aHajM3a PEHTTeHOBCKHX
CHMMKOB JIETKUX 32 CUET BHEJIPEHHUS B PACIO3HAIOIIYIO CUCTEMY CBEPTOYHBIX HEHPOHHBIX CETEH.

[IpakTryeckass TEHHOCTH: MOBBIIMIEHHE TOYHOCTH W S()()EKTUBHOCTH TUATHOCTUKU
3a00JIeBaHUM JIETKUX NIPU BHEIPEHUHU pa3pab0TaHHONW CUCTEMBI B METUIIMHCKUX YUPEXKICHHIX.

PEHTTEHOBCKUE  CHMMKH, JIETKHE, CBEPTOYHAS HEMPOCETD,
I''IYBOKOE OBYUYEHHME, HEWPOCETEBBIE TEXHOJIOTHUH, JUATI'HOCTUKA,
N30BPAXKEHUE, DOOEKTUBHOCTD, AHAJIN3, UML
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DEHTIEHIBCHKHUX 3HIMKIB JIETEHbY

Maricrepcrka pobora 3a dpaxom: 124 «CucTeMHUH aHAIII3
Crynent rp. CA-22-m JI/IMA, B.B. Bapenuk. — Kpamaropcek, 2023.
Po6ora mictuts 112 ctop: 28 main., 8 Tadn., X crnaiis.

Y nmepmioMmy po3aii  MaricTepchbkoi  poOOTH TMPOBEACHO aHAi3  OCOOIMBOCTEH
BUKOPUCTaHHS HEHPOHHHX MEpPEeX JJIs aHalli3y PEHTI€HIBCHKHX 3HIMKIB JIET€Hb, PO3IIIIHYTO
TEOPETUYHI AaCMeKTH 3aCTOCYBaHHS IITYYHOTO IHTENEKTY Y MEAWYHIA JlarHOCTHIIL,
MIPOAHATI30BAHO MPOIEC OOPOOKH PEHTTEHIBCHKMX 3HIMKIB 32 JIOTIOMOTOI0 HEHPOHHHX MEPEK,
MPOBEJICHO aHaNi3 METOIB IMTMOOKOI0 HAaBYaHHSI Y BUSIBJICHHI MATOJIOT1H JIEreHb.

Y apyromy po3aili MPOBEICHO OCIHIHKCHHS MOMIIMBOCTEH 3acTOCYyBaHHS METOIB
MAIIMHHOTO HAaBUYaHHS Ul aHANi3y PEHTIeHIBCHKUX 3HIMKIB, BUKOHAHO MOCTAaHOBKY 3aBJaHHS
JOCIIJKSHHSI, PO3TJISIHYTO Pi3HI aJTOpPUTMH HEHPOHHUX MEpEeX, 30KpeMa 3TOPTKOBI HEHpPOHHI
MEpexi.

Y TperpOoMy pO3IiUTI MpOaHaNi30BaHO BIUIMB Pi3HUX (AKTOPIB Ha SAKICTH 300pa’keHb
PEHTTeHIBCHKUX 3HIMKIB, JOCTIPKEHO METOAM BHOOPY apXiTeKTypu HEWPOHHOI Mepexi A
KOHKPETHMX THITIB TATOJOTIA JIETeHb, MPOBEICHO MOJCIIOBAHHSA TIPOIECY aHaJi3y
PEHTICHIBCHKUX 3HIMKIB 3a JIONIOMOTOK) HEHPOHHHUX MEpEeX, BUKOHAHO aHajli3 e(peKTHBHOCTI
HEHPOMEPEIKEBOr0 aHaN3y Y MEAMYHIN JIarHOCTHIII Ta OTJISI.

VY yeTBepTOMY PO3/iJIi IPEACTABICHO IPAKTUYHE 3aCTOCYBAHHS PE3YJIbTATIB JOCIIKSHHS
— po3po0Kka Ta BIIPOBAKEHHS CUCTEMU aHAJI3y PEHTT€HIBCHKUX 3HIMKIB Ha OCHOBI HEHPOHHHUX
MEpPEXkK 10 MEAUYHUX YCTAHOB, @ TAKOX MPOBEACHO OLIHKY €()EeKTUBHOCTI CUCTEMHU.

VY m’siToMy po3AiiIi pO3IIISIHYTO MUTaHHA 3a0€3MeYeHHS SIKOCTI MEJUYHUX TaHUX, OXOPOHU
mpar mija 9yac poOOTH 3 MEIUYHUM OOJIaHAHHSIM, a TAKOX OMUCAHO 3aXOJH MO0 MiABUIIEHHS
TOYHOCTI Ta Ha{IHHOCTI CUCTEMH aHaJli3y PEHTTe€HIBCHbKUX 3HIMKIB.

e poOOTH: MIIBHINEHHS SKOCTI MEIWYHOI IarHOCTHKH 3a JIOMOMOTOI0 aHali3y
PEHTIeHIBCHKHX 3HIMKIB JIET€HIB 3ac00aMH IITYYHOT'O 1HTEJIEKTY.

O0’€exT AOCTIIHKEHHS: TIPOIIECH METUYHOI J1IarHOCTHKHU.

[Ipenmer nocmiKeHHs: METO/IM Teopii HEHPOHHUX MEPEX Ta IX 3aCTOCYBaHHS y MEINUHIN
Bi3yasizauii.

Metoau JoCiIKEHHS: METOIU po3Mi3HaBaHHs 00pa3iB, METOAM TeOpii HEHPOHHUX MEPEK,
ITOPUTMH TIMOOKOTO HABUYAHHS HEHPOHHUX MEPEX, METOIM aHaIi3y MEAMYHHUX 300paKEeHb.

HoBuszna poGoTu: oTpuManu MOAANBIINM PO3BUTOK METOJM aHali3y PEHTI€HIBCHKHX
3HIMKIB JIET€Hb 332 PaXyHOK BIIPOBAKEHHS B PO3II3HABAIBHY CHCTEMY 3rOPTKOBHUX HEHPOHHUX
MEpEex.

[IpakTH4Ha HIHHICTE: MIABUIIEHHS TOYHOCTI Ta €()eKTUBHOCTI A1arHOCTUKH 3aXBOPIOBAaHb
JIeTeHb MPH BIIPOBAPKEHHI pO3p00IEHOT CUCTEMH Y MEAMYHMX 3aKia1ax.

PEHTI'EHIBCBKI 3HIMKH, JIEI'EHI, KOHBOJIIOILIMHA HEHMPOMEPEXA,
IJIMBOKE  HABYAHHS, HEWPOMEPEXEBI TEXHOJIOI'lI, JIATHOCTUKA,
30BPAXXEHHS, EOEKTUBHICTD, AHAJII3, UML



ABSTRACT

The full name of «A study of methods of the theory of neural networks for the analysis of
X-ray images of the lungsy»

Master’s thesis on the specialty: 124 «System analysisy.

Student gr. SA-22-m DSEA, V. Varenik. — Kramatorsk, 2023.

The work contains 3 pages: 28 img., 8 grid, X slides.

In the first chapter of the master’s thesis, the features of using neural networks for the
analysis of X-ray images of the lungs are analyzed, the theoretical aspects of the use of artificial
intelligence in medical diagnostics are considered, the process of processing X-ray images using
neural networks is analyzed, and deep learning methods in identifying lung pathologies are
analyzed.

In the second chapter, a study of the possibilities of using machine learning methods for
the analysis of X-ray images was carried out, the research problem was formulated, and various
neural network algorithms were considered, in particular convolutional neural networks.

The third chapter analyzes the influence of various factors on the quality of X-ray images,
explores methods for choosing a neural network architecture for specific types of lung pathologies,
simulates the process of analyzing X-ray images using neural networks, analyzes the effectiveness
of neural network analysis in medical diagnostics and reviews.

The fourth chapter presents the practical application of the research results — the
development and implementation of an X-ray image analysis system based on neural networks in
medical institutions, and also assesses the effectiveness of the system.

The fifth section discusses issues of ensuring the quality of medical data, occupational
safety when working with medical equipment, and also describes measures to improve the
accuracy and reliability of the X-ray image analysis system.

Goal of work: improving the quality of medical diagnostics by analyzing X-ray images of
the lungs using artificial intelligence.

Obiject of research: medical diagnostic processes.

Subject of research: methods of neural network theory and their application in medical
imaging.

Research methods: pattern recognition methods, methods of neural network theory, deep
learning algorithms for neural networks, methods of medical image analysis.

Novelty of the work: methods for analyzing lung X-ray images have been further
developed through the introduction of convolutional neural networks into the recognition system.

Practical value: increasing the accuracy and efficiency of diagnosing lung diseases when
implementing the developed system in medical institutions.

X-RAYS, LUNGS, CONVOLUTIONAL NEURAL NETWORK, DEEP LEARNING, NEURAL
NETWORK TECHNOLOGIES, DIAGNOSTICS, IMAGING, PERFORMANCE, ANALYSIS, UML



