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Y ngpimnoMHail  paome mpaBoA3inna arisA 1 pamdHHE TNpabieMbl  ayTaMarbluHaAR
CerMeHTallbll JETKIX Ha 3IbIMKAaX KaMIT'toTapHail Tamarpadii y BBIIAJAKY HasyHBIX MaTaNOTisAy y
IPYIHONM TapakHiHE, MAIIKOMKaHai CTPYKTYphI JIETKIX 3 MPBIYBIHBI PO3HBIX 3aXBOPBAaHHIY, a
Takcama ¥ BBINAJKy HeCTaHAApTHANH POPMBI JIETKIX.

[Taguac nmacnenaBanHs ObuTi MaOygaBaHBIS J[3B€ CETMEHTALIBIMHBIA HEHPOHHBIS CETKI Ha
acHoBe apxiTakTtypay Unet 1 MobilenetV2. Manani ObuUli nmacmsixoBa HaBYYaHbIS 1 MapayHaHbIA
naMik caboro. Slkacup cerMeHTambli Maadiplo Ha acHoBe Unet mepaBbICiyia sIKACIh MAarsipIIHIX
MaJIIIAY, sKisl KapbeIcTaiicss ¥ AO'saHaHBIM 1HCTBITYLIE TIpabneM iHdapmaTsiki. Mansias Ha acHOBE
MobilenetV2 maka3ana KpbIxXy ropiryto, ane Omi3kyro na mandii Unet sikacilb CerMEHTAIlbIl, IITO
KaMIICHCyellla MEHIIBIM YacaM HaBydaHHS 1 poOilb 5i€ MNEpCHEKTHIYHBIM BapbISHTAM IS
CErMEHTAIIbI1 3/IbIMKAY BsUTIKara mamepy.

Jns mansnumHHS SKacli CerMEHTalblli BbIOapka pa3MedaHbIX 3[bIMKay KaMI'ToTapHai
tamarpadii Obi1a nmaBsirivanas ¥ 1.5 passl (+108 3apIMKay) 3 gamamorail py4HoOra BbIIpaylieHHs
ayTamarblyHall pa3MeTKi. bBblIy mpamaHaBaHbl 1TOpaThIyHBI criocad Janeimiara HaBeTiYdHHS
JaTacaTy.

Ab'ekm oOacnedaganna — 3AbIMKI KaMI'toTapHail Tamarpadii, BBIKApbICTAHHE MeTajay
rIpI00Kara HaBy4YaHHs ISl pallidHHS 3a/1a4bl CErMEHTAIlbI1 a0'eKTay Ha MEBIIBIHCKIX BhIIaphICaXx.

M>ma pabdomet — mnalynoBa Majadiai Ha acHOBE MeTajaay DiblOOKara HaBY4YaHHS JUIS
YcTolniBail ayTamarbluHail cCerMeHTallbll JETKIX Ha 37[bIMKaX KaMI'toTapHail Tamarpadii.

Memaowt oacnedasanna — mabynoBa apXITIKTypay HEHUPOHHBIX CETaK, 1X HaBy4YaHHE.
[TaBeniysHHe a0J11 MpabJeMHBIX 37bIMKAY y naracaie crocadami CTBAPIHHS IUTYYHBIX 3AbIMKAY
(ayrMeHTaLBIAY) 1 MaBeTIY9HHS JaTaciTy 3 JarnaMorail BhINpayaeHHs ayTaMaTbldYHal pa3MeTKi s
HOBBIX 3/1bIMKaY.

Boénacus yyucetmky — ananiz MeIbIIBIHCKIX BiJapbicay, y ThIM JIIKY CTBapdHHE pa3METKIl
ab'ektay Ha 37bIMKax JJIs CIpAIlYdHHS pAIIdHHS JaJeUIIbIX 3ajadyay, HampbIKial Kiacigikaibli
HasYHACI 3aXBOpBaHHAY. JlanaMoXKHbISA CICTAMBI NANSIPIAHINA ABIITHOCTBIKI 3aXBOPBAaHHSAY.



Pegepar

Humuiomnast pabora, 61 crpanuma, 42 wurroctpanuu, 3 Ttabmuisl, 24 dopmynsr, 14
MCTOYHHKOB.

HEMPOHHBIE CETU, TIJYBOKOE OBYYEHUE, CBEPTOYHBIE CETH,
CEI'MEHTALINA, MEAUIIMHCKUE N30BPAXXEHIMS, KOMIIBIOTEPHASI TOMOI'PA®US,
UNET, MOBILENET, MOBILENETV2

B nmunnomHO#i paboTe TpoBOAUTCS 0030p M pelieHHe MpoOIeMbl aBTOMATHYECKOU
CerMEHTAlMH JIETKMX HAa CHUMKAaX KOMIIBIOTEPHOW TOMOrpaduu B ciyyae HAJIWYHs MATOJIOTHI B
I'PYAHONM IOJOCTH, MOBPEXKIEHHONW CTPYKTYphl JETKUX BCIEACTBHE DPA3JIMYHBIX 3a00JIeBaHUM, a
TaKKe B Cllydae HECTaHIApTHON (OpMBI JETKUX.

Bo Bpems uccienoBaHusi ObUIM MOCTPOEHBI JBE CETMEHTALMOHHbIE HEHPOHHBIE CETH Ha
acHoBe apxuTekTyp Unet u MobilenetV2. Monenu 0buiM ycHemHo oOyueHbl U CPABHEHBI MEXIY
coboii. KagecTBo cermeHTanmum Monenbio Ha ocHOBe Unet NMpeBBICHIIA KAaYECTBO MPEHBITYIIHX
MOJIETIeH, KOTOpPhIE NCIOIB30BaTNCh B OOBETMHEHHOM HWHCTUTYTE TIpobieM nHpopMaTHKu. Moens
Ha ocHOBe MobilenetV2 mokazana HEMHOro Xyamiee, HO Onm3koe K moxaenu Unet KadecTBO
CeTMEHTAIlNH, YTO KOMIICHCUPYETCS MEHBIINM BPEeMEHEM OOyYeHHS U JeJaeT e€ MepCIeKTHBHBIM
BapHUaHTOM JUIsl CETMEHTAllUd CHUMKOB OOJIBILIOTO pa3Mepa.

Jlis ynmydnieHusi KadecTBa CErMEHTAllMM BbIOOpKA pa3MEYEHHbBIX CHUMKOB KOMIIbIOTEPHOM
toMorpadun Oblna yBenuueHa B 1.5 pasa (+108 CHHMKOB) ¢ NOMOIIBIO PYYHOTO HCHPABICHUS
aBTOMaTMUYECKOM pa3sMeTKH. bbUl NpeanokeH HUTepaTHBHBIM CHOCOO JMajabHEHIIEro yBEJIWYEHUs
Jaracera.

O6vekm uccnedogeanuna — CHUIMKH KOMIIBIOTEPHON ToMorpaduu, MCHONIb30BaHHE METOJOB
DIyOoKoro oOydeHus Ui pelleHHs 3aJaud  CerMEHTallMd OOBEKTOB Ha MEAUIUHCKHX
M300paKeHUSIX

Ileny padomwvr — NOCTPOCHHE MOAEIM HA OCHOBE METONOB IIIYyOOKOro OOydeHUus Jyis
YCTOWYMBOW aBTOMaTUYECKOM CErMEHTAllUU JETKUX Ha CHUMKAaX KOMIBIOTEPHON TOMOrpaduu

Memoowt uccnedosanus — TIOCTPOCHHE APXUTEKTYp HEMpPOHHBIX ceTeil, uX oOydeHue.
VYBenuueHue A0MM TMPOOJEMHBIX CHHMKOB B JaraceTe Croco0aMHu CO3JaHHs HCKYCCTBEHHBIX
CHMMKOB (ayrMeHTalui) ¥ yBEeIMYEHHUs JaraceTa C IMOMOIIbI0 HCHpPABICHUS aBTOMAaTHYECKOi
Pa3METKH IAJ11 HOBBIX CHUMKOB.

Obnacmp npumenenus — aHaliu3 MCOULUHCKHUX I/I306pa)l(eHI/II>'I, B TOM YHCJIC CO3JaHHC
Pa3sMCTKU O00BEKTOB HA CHHMKaX AJid YIpOIICHHUA PCHICHUA JaTbHEHUIITNX 3ala4, HallpuMcep
KHaCI/I(I)I/IKaI_II/II/I HaJIu4us 3a00JIeBaHUs. BcnomorarensHbie CHUCTCMBI HpCHBapHTCHLHOﬁ
JAUAardHoCTUKH 3a00JIeBaHU.
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In the diploma thesis review and solution are proposed for the problem of automated lungs
segmentation for computer tomography images in case of pathologies present in thoracic cavity, in
case of lungs damaged due to different diseases or in case of irregular lungs shape.

During the study two segmentation neural networks were built on the base of Unet and
MobilenetV2 architectures. The models were trained and compared with each other. Results of Unet
based model outperformed results of models previously used in the United Institute of Informatics
Problems. MobilenetV2 based model demonstrated slightly worse but similar results compared to
Unet based model. But due to shorter train time MobilenetV2 based model may be a preferable
option for segmentation of large-scale images.

In order to improve segmentation quality, the set of labelled computer tomography images
was increased by 1.5 times (+108 images) with the help of manual correction of automatically
created masks. The iterative approach of further dataset enlargement was proposed.

Object of research — computer tomography images, usage of deep learning methods for
solving the problem of object segmentation on medical images

Objective — build a deep learning model for stable automated lungs segmentation on
computer tomography images

Research design — building and training of neural networks. Increasing the fraction of hard
cases present in the dataset with the help of adding artificial images (augmentations) and by
enlarging the dataset with the manual correction of automatically created lung masks for new
images.

The scope — medical images analysis, creation of object masks to assist solution of further
problems such as disease presence classification. Auxiliary systems for preventative disease
diagnostics.



