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AHHOTALIMSA

Jlunnomuas paboma, 46 cmpanuy, 4 madbauyel, 13 urmocmpayuil, 3 gpopmyisl,

1 npunooicenue, 13 ucmouHuxos. .
Knrouesoie clo8a: CBEPTOYHBIE HEWPOHHBLIE CETH,

KITACCUDPUKALMA, N3OBPAXKEHUA TJTASHOI'O JTHA, BAJIAHCHUPOBKA
KIIACCOB, AVYI'MEHTALIMA, CEI'MEHTALUA, BEB-ITPUJIOXEHNA,
CONFUSION MATRIX, EFFICIENTNET, YOLO, U-NET.

Obvexmamu uUccre0o8anusi A61AIMcsa TPUHIUIBL paclio3HaBaHUs 00pa3oB,
CBEPTOUYHBIE HEUPOHHBIE CETU, MOJICNIU KJIACCU(DHUKAIIMY U CErMEHTAIINH.

IIpeomemom uccnedosanus a61A10mMcsA METONIBI U AJITOPUTMBI PACIIO3HABAHUSA
00pa3oB.

L]envro pabomsi s615€mMcs NCCIEIOBaHNE U IPUMEHEHUE HEUPOHHBIX CETEH ISt
aHanW3a TPU3HAKOB 3a00J€BaHUS Ha W300PAKCHHUAX TJIa3HOTO JHA METOJIaMH
MaIIUHHOTO OOYyYEeHUSs, MPOBEJACHUE CErMEHTAIlMU W300paKeHUM JUIsl BbIACIICHUS
HauOosiee MHPOPMATUBHBIX 00JIaCTE€Hl TJIA3HOTO JHA, CO3JaHHUE BEO-MPUIIOKEHUS,
MPUMEHUMOTO JJI aHaJIu3a 3a00JI€BaHUN.

Memooamu uccnedosanus a6110mMcs TEOPUHN TITyOOKOro 00ydYeHUSs, TEXHOJIOTUU
U METOJIbl MAIIMHHOTO OOydYeHHs, pacmo3HaBaHWUs 00pa3oB, HMCKYCCTBEHHOTO
WHTEJUICKTa, MPOEKTUPOBAHUE.

Ilonyuenusie pesynomamsl u uxX HO8U3HA: BHIOPAHBI HEUPOHHBIE CETH HA OCHOBE
aHanW3a HAWIY4dIUX I KiIacCU(PHWKAlMd W CEerMEHTAIluW, TPOW3BEACH aHaIH3
2 ()EKTUBHOCTH HMX TPUMEHEHUS, pPAaCCMOTPEHBI PE3yJIbTaThl, peaJTu30BaH
MPAKTUYECKUN MOYIb.

Hocmoeeprnocms ~ mamepuanog u - pe3yrbmamos — OUNIOMHOU  pabomul:
WCIIOJIb30BAHHBIE MaTepuaabl W PE3yJbTaThl JUIJIOMHOW pabOThI  SBISIIOTCS
JIOCTOBEpHBIMHU. PaboTa BBITIOJIHEHA CAMOCTOSTEIBHO.

0b1acmvio 803MOHNCHO20 NPAKMUYECKO20 NPUMEHEHUS! A6/15emcsl NCCIIEJOBaHUE

MEJUIMHCKUX N300paKeHU, 0()TaTbMOJIOTHSL.



AHATALBIA

Ivinnomuas npaya, 46 cmapounax, 4 maobnaiyel, 13 intocmpaysiii, 3 gopmynst, 1
oaoamakx, 13 kpwiniy.

Knrouaswis CJ1080b1: CBEPTKABBIA HEMPOHHBIA CETKI,
KJIIACIDIKAILIBIS, BBIIBbI BOUHATA JIHA, BAJJAHCABAHHE KJIACAY,
AYTMEHTAIIBIS, CETMEHTAIIBIS, EFFICIENTNET, YOLO, CONFUSION
MATRIX, U-NET.

Ab'ekmam  Oacneoasannsi  3'ayiseyya  TPBIHUBINBL  pacla3HAaHHSA — BBLIAY,
CBEpTKaBbIsSI HEUPOHHBIS CETK1, MadJI1 Kiacidikalipli 1 CerMeHTallbll.

Ilpaomemam oOacneoasanns 3'aynsaoyya METaIbl 1 alrapbITMbl paclia3HaHHS
BOOpa3zay.

Mbsmaui oacneoeannsa 3'aynseyya naciieJaBaHHE 1 MPBIMSHEHHE HEUPOHHBIX
CeTaK JyIsl aHaITi3y MPBIKMET 3aXBOPBAHHS Ha BBISIBAX JHA BOKA METajaMi MallbIHHAra
HAaBYYaHHS, TMPaBSJI3€HHE CETMEHTAIbll BBIAY I BBUIYUIHHS  HAWOOJBII
iH(apMaThIYHBIX aOyaciiel JHa BOKa, CTBapdHHE BI0-AaNaTKy, SIKI MOXa
BBIKapBICTOBBIBAIIIA JJIsI aHATI3Y 3aXBOPBAHHAY .

Memaoami  oacneoasanus  3'ayngoyya TIOPHIl  TIBIOOKara HaBy4YaHHS,
THOXHAJIOTIl 1 MeTajpl MalllblHHAra HaBYyYaHHS, pacla3HaHHsA BoOpaszay, ITy4yHara
IHTAJIEKTY, TpacKTaBaHHE.

Ampuimansisa 8bIHIKI | iX HaBi3HA. BHIOpaHbl HEUPOHHBIS CETKI HA ACHOBE aHAIIIZY
HaWJIenmbIX s Kiaci(ikaibll 1 CETMEHTallbll, MPaBEI3eHbl aHaMi3 dPEKThIYHACH] 1X
BBIKAPBICTaHHS, MPAJICTAYJICHBI BBIHIKI, PAaJli3aBaHbl MPAKTHIYHBI MOTYJIb.

Hacmaeepnacyv mamapwvisanay i 6ulHIKAY ObINAOMHAU Npaybl: BHIKAPHICTAHbIA
MaTIpbIbl 1 BbIHIKI AbliiioMHail [lpaner 3’synsrona  gactaBepHbimi. [lpana
BBIKAHAHA CaMaCTOMHA.

Bobnacyvio macuvimaza npakmviunaza npviMAHeHHS 3'ayiseyya NacieqaBaHHe

MEJIBILIBIHCKIX BBIAY, adTaabMaoris.



ANNOTATION
Diploma work, 46 pages, 4 tables, 13 illustrations, 3 formulas, 1 appendix, 13

sources.

Keywords: CONVOLUTIONAL NEURAL NETWORKS, CLASSIFICATION,
EYE FUNDUS IMAGES, CLASS BALANCING, AUGMENTATION,
SEGMENTATION, WEB  APPLICATIONS, EFFICIENTNET, YOLO,
CONFUSION MATRIX, U-NET.

The objects of the research are principles of pattern recognition, convolutional
neural networks, classification and segmentation models.

The subject of the research is methods and algorithms for pattern recognition.

The purpose of the research is the research and application of neural networks
for analyzing disease signs on eye fundus images by machine learning methods,
performing image segmentation to highlight the most informative areas of the eye
fundus, creating a web application usable for disease analysis.

Methods of research are theories of deep learning, machine learning
technologies and methods, pattern recognition, artificial intelligence, design.

The results of the work and their novelty: based on the analysis of the best for
classification and segmentation were selected neural networks, was analyzed the
efficiency of their application, provided the results, was implemented practical
module.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage. The results of the work can be used in medical

imaging researches, ophthalmology.



