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1. AKTyaspHICTP TEMU 3yMOBJIIOETHCS CTPIMKUM PO3BUTKOM IIPOLECIB, SIKi IOTPEOYIOTH MIBUAKOTO pearyBaHHs Ha
HETUIIOBi 3MiHMU 11714 iX [TOJAJIBIIOrO KOPUTYBAHHS, IIOKU LjiHa HACJIIJKIB € HU3bKOI0. 3a7ja4a BUSBJIEHHS TaKUX
HETHUIIOBUX 3MiH Ha3MBAETLCS 337ja4€I0 CKPUHIHTY, OCOOJIMBY IPYIly Cepef, IKMX CKJIafaloTh 3aCHOBAaHI Ha aHai3i
IJIaHapHUX 300paskeHb 3a/1ay4i, sIKi BUHMKAaIOTh, HANPUKJIA/, IPY MEeINYHIN 1iarHOCTULI, IUCTaHIITHOMY 30HAyBaHHI
3emuti, MeTepeosiorii Toio. ABToMaTr3allisi CKpUHIHTY J03B0OJIsIE 3 6ibl010 e(eKTUBHICTIO BUPILIyBaTU [IPOOIeMU
NiABUILEHHS IPOOYKTUBHOCTI AisJIbHOCTI JIIOJMHNA-0NepaTopa, MiABULIUTH PeHTa0ebHICTh BiNOBiAHUX IIPOLIECIB.
Takym YMHOM, Ma€ Micle MPOTUPIYUS MK IIMPOKUMHU MOSKIIMBOCTSIMU 10710 3a0€3MeUYeHHS OCTOBIPHOCTI pillleHHS
33/1a4i aBTOMaTU30BAaHOTO CKPUHIHTY HEMPOMEPEKeBUMHU METOLAMU 3 OJIHOTO OOKY, Ta OOMEKEHICTIO iCHYI0UNX
METO/iB OTPUMAaHHS HabOPiB aHOTOBAHUX JIAHUX JJIsS HaBYaHHS TTIMOMHHUX HEMPOHHUX Mepesk. MeToo
IIOCTIiIPKEHHS € MiBUILIEHHS TOCTOBIPHOCTI Kyacugikallii Ta cermeHTallii naaHapHuX 300pakeHb B CUCTEMAX
aBTOMAaTH30BAHOTO CKPUHIHTY IIISIXOM PO3POOKH HEllpoMepeskeBUX Mojiesiel i MeToiB. 171 JOCSITHeHHSI MeT!

IOCJiIKeHHS] HeoOXiJHO BUPIIIKTY TaKi 3aBHAHHS: [IPOBECTU aHajli3 Ipo6JIeM aBTOMATU30BaHOIO CKPUHIHLY,



II0Ka3aTU [1IepeBaru Ta HeJl0JliK1 HeMPOMEPESKEBOTro MifX0y, Ta OOIPYHTYBATH HAINIPSIMKU JOCJIiI’KE€Hb; pO3POOUTU
rapaMeTpUYHy MOJiesIb Habopy JaHuX, 30KpemMa 3 4aCTKOBO-TIOMUJIKOBUMU aHOTALisSIMY, SIKi XapaKTepHi 117151
peasIbHUX 33/1a4 aBTOMAaTU30BAHOI'O CKPUHIHTY; pO3POOUTU MOJIeJlb HEMPOHHOI MEPEXi Ta METOIM HaBYaHHS I
nepenoadyeHHs 1 aHaJi3y MJIAHAPHUX 300paKeHb; PO3POOUTH iHCTPYMEHTAJIbHI 3aCc00H, SKi peasni3yloTh
pOo3pobJieHi HeflpoMepeskeBi MOZesIi Ta MeTOM, Ta BUKOHATH arpobaliio i BIPOBaI>)KeHHSI TEOPETUYHNX
Pe3yJbTaTiB NP BUPIiLlleHHi 3aBJjaHb aBTOMAaTU30BAaHOT0 CKPUHIHTY. O6'€KTOM IOCiI)KEHHS € IIPOLeCU aHali3y
IJIaHapHUX 300pa’keHb B CCTeMax aBTOMATU30BaHOTO CKpUHIHTY. [IpeiMeT JoCiiKeHHs - HeipoMepeskeBi
Mojieni Ta MeTou Kiacudikalii i cermeHTanii niaHapHUX 300paXkeHb B 33/1a4ax aBTOMATHU30BaHOTO CKPUHIHTY. Y
PaMKax BUKOHAHUX JOCJiIpKeHb OTPMMAaHO TaKi HayKOBi pe3yJIbTaTU: BIEpIle 3alIPOIIOHOBAHO [TapaMeTPUYHY
dopmasizaliito Mozesi Habopy JaHuX i3 4aCTKOBO-TIOMUJIKOBUMH aHOTALIiSIMY, SIKi XapaKTepHi Jj1s1 peanbHUX 33734
aBTOMATHU30BAHOTO CKPUHIHTY, 110 103BOJIMJIO PO3POOMTU METOJ, reHepallii HaBYa/IbHUX, TECTOBUX Ta BaliallifHUX
HabOPiB JaHUX; YIOCKOHAJIEHO} MeTO, reHepallii HabopiB JaHMX Ha OCHOBI IIapaMeTPUYHOI MOJIEII, 110 32 PaXyHOK
re’epaii aHoTallill: 4aCTKOBO-IIOMUJIKOBUX [1J1s1 TPEHYBaJIbHOI BUGIPKY Ta IOCTOBIPHUX - [J1s1 TECTOBOI, 1110 1aJI0
MOXJIMBICTb HNiABUIIATH €(QEKTUBHICTb TECTYBaHHSI HEMPOMEPEKEBUX METO/IIB CerMeHTallii Ta Kiacudikarnii B
3a/a4ax aBTOMATU30BAHOTO CKPUHIHTY; yIOCKOHAJIEHO MOJIeJIb 3TOPTKOBOI HEIPOHHOI MepesKi MIJIIXOM [10/1aBaHHS
IOJATKOBOrO Aekozepa kiacudikanii 3 mapom HopmMatizatii, 1o gano 3Mory nodynyBaTy METony 6araro3aiayHoro
HaBYaHHS Ta lepefbdayeHHs pe3ysbTaTiB HENPOHHOI MepeXxi, 110 BUpilllye 3aa4 cerMeHTallii Ta knacudikarii
OJIHOYACHO; YI,OCKOHAJIEHO METOAM 6araTo3ajayHoro HaBYaHHsI Ta Nepe6adyeHHs] Ha OCHOBI YAOCKOHAIEHO]

MO eJli 3TOPTKOBUX HEMPOHHUX MEPEX IJIIXOM 00'efHaHHS Kiacudikalii Ta cermeHTalil i BBeZjleHHSI 0OMe>KeHHS
Ipyroro popy (3Bepxy) npu od4uciaeHHi QyHKIii BTpaT cermMmeHTaliii, 110 J03BOJIUIIO NiIBULIUTY OCTOBIpPHICTh
cermeHralii Ta knacudikalii B 3a1a4ax aBTOMaTU30BAaHOTO CKPUHIHTY. Pe3ysbTaTy AucepTaniiiHoi poboTu
BIIPOBAJKEHO: B Iporpamuuil npoaykr SafetyRadar komnanii VITech Lab, mporpamHi npoaykT KoMmnaHii
“TIJTAHETA IOI” Ta B HaykoBO-JoCHiHI po6oTu Kadenpu IHdopmauiiiHux cuctem IHcTuTyTy KOMI'toTepHUX
cucrem OJeCbKOro HallioOHAJIbHOTO I0JIITEXHIYHOrO YHIBEPCUTETY Ta B HaBYaJIbHUI IIpoliec Kadeapu
Inpopmanintnux cucrem IHcTuTyTy KoMiT'toTrepHux cucteM OfeCbKOro HalliOHaJIbHOTO MOJIITEXHIYHOTO
YHIBEpCUTETY.

2. The relevance of the topic is due to the rapid development of processes that require fast response to atypical
changes for further adjustment, while the cost of consequences is low. The task of detecting such atypical changes
is called screening, a special group of which consists of tasks based on the analysis of planar images, which arise,
for example, in medical diagnostics, remote sensing of the Earth, meteorology, and more. Automation of screening
allows to solve problems of increase of productivity of activity of the human operator with greater efficiency, to
increase the profitability of the corresponding processes. There is a contradiction between the wide possibilities
for ensuring the reliability of the solution of the problem of automated screening by neural network methods on
the one hand, and the limitations of existing methods of obtaining sets of annotated data for training deep neural
networks on the other. The aim of this work is to increase the precision of classification and segmentation of
planar images in automated screening systems with the development of new neural-network-based models and
methods. To achieve the aim of this work, following tasks have to be solved: to analyze the problems of automated
screening, to show the advantages and disadvantages of the neural network approach, and to substantiate the
directions of research; develop a parametric model of the data set, in particular with partially erroneous
annotations, which are typical for real automated screening tasks; to develop a model of a neural network and
methods of training and prediction for the analysis of planar images; to develop tools that implement the
developed neural network models and methods, and to test and implement theoretical results in solving problems
of automated screening. The object of research is the process of analysis of planar images in automated screening
systems. The subject of research is neural network models and methods of classification and segmentation of
planar images in automated screening problems. The following scientific results were obtained within the
framework of the performed research: for the first time a parametric formalization of the data set model with
partially erroneous annotations, which are characteristic of real automated screening tasks, was proposed, which
allowed developing a method of generating training, test, and validation data sets; improved the method of data set



generation based on parametric model with the generation of annotations: partially erroneous for training samples
and reliable - for test, which made it possible to increase the efficiency of testing neural network segmentation
and classification methods in automated screening tasks; Improved the model of convolutional neural network by
adding an additional classification decoder with a normalization layer, which made it possible to build methods of
multitasking learning and prediction of neural network results, which solves segmentation and classification
problems simultaneously; improved methods of multi-task learning and prediction based on an improved model of
convolutional neural networks by combining classification and segmentation and the introduction constraint in
calculating the segmentation loss function, which increased the precision of segmentation and classification in
automated screening problems. The results of the dissertation are implemented: in the software product
SafetyRadar of VITech Lab, software products of the company "PLANET SOUTH" and in research work of the
Department of Information Systems of the Institute of Computer Systems of Odessa National Polytechnic
University and in the educational process of the Department of Information Systems of the Institute of Computer
Systems Odessa National Polytechnic University.
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