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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MaremaruyHi Ta mporpamHi MeTo 06po6IEHHS MYJIbTUMOJAJIbPHUX JAHUX MOHITOPHHIY MeAMKO-6i010rYHUX

00’eKTiB /17151 AiarHOCTUKYU CTaHy 3[I0POB’s MIallieHTIiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Mathematical and software methods for processing multimodal monitoring data of biomedical objects to diagnose
patients' health status

Pedepat yKpaiHCBKOIO:

Po6oTa npucBsiueHa po3po06JIeHHIO METO/IiB, aJITOPUTMIB Ta IPOrPaMHUX 3aCO0iB, 1O 03BOJISITh MEIUYHUM
YCTaHOBaM IOJIIIINTY AKICTb NiarHOCTUKM Ta MOHITOPUHIY CTaHY MNaLi€HTIB 32 PaXyHOK KOMIIJIEKCHOTO ITOJAHHS
MyJIbTUMOJAJIPHUX MEIMYHVX JAHUX Ta iX 06PO6JIEHHS 3 BUKOPUCTAHHSIM HOBITHIX iHTEJIEKTyaJIbHUX TEXHOJIOTIN.
3anpornoHoBaHi pilleHHs 3a1ay4i IofgaHHs Ta 0OpOOKYU TEMIIOPAJIbHUX MYJIbTUMOAIBHUX JAHUX MeIUYHO]
niarHOCTUKU. PO3p06sieHO MaTeMaTUYHUI anapaT [ijisl arperaiiii Ta CMHHXpOHi3allii JaHuX MeIUYHOI 1iarHOCTUKYU Ha
OCHOBI anre6paiuHoi cucteMu arperarti. Po3po6sieHO TpUpiBHEBY y3arajbHEHy CEMaHTUYHY MOJIeJIb NallieHTa.
Jocrimxeno HannonysipHiwi apxitektypu CNN 11 6iHapHOiI Ta 6aratokiacoBoi knacudikaiii OHKOJIOTYHUX
3aXBOPIOBaHb. PO3rissHyTO TpobeMyu 06pOOKY MeIMYHNX 300pa’keHb OPraHiB JIIOVMHU, MOJIOYHOI 3aJ103H, JIETeHiB i
MO3KY, BUSIBJIEHHS PaKy i po3p00KU CUCTEM MEJIMYHOI [IiarHOCTUKU SIK KiHILIeBOi MeTH. Po3po6sieHo HOBI nigxonu 1o
nigBUIIeHHS e(PEKTUBHOCTI BUSIBJIEHHSI OHKOJIOTIYHMX 3aXBOPIOBAHb B IIOPIBHSIHHI 3 BilOMUMU MiIXOAMMU.
OCHOBHOIO 3araJIbHOIO i7ie€l0 3aIPOIIOHOBAHOTO IiTX04Y € Po3po0OKa HOBOTO Kiacy cTpyKTyp CNN - ribpunHux
CNN 3 BUKOPHCTaHHSM Pi3HUX KJIaCiB HEMPOHHUX MepeX, 00’€JHaHUX y 3aranbHy apxitektypy CNN. YucnenHi
€KCIIEPMMEHTAJIbHI JOCJIIPKEHHS JOBEJM iX Kpally e(peKTUBHICTb 3a Pi3HUMU KPUTEPisIMU Kiacudikalii IopiBHSIHO

3 BimoMumu apxitekrypamu CNN.

Pedepar aHI1iliCbKOIO:

The work is devoted to the development of methods, algorithms and software tools that will allow medical
institutions to improve the quality of diagnosis and monitoring of patients' conditions due to the comprehensive
presentation of multimodal medical data and their processing using the latest intelligent technologies. Proposed
solutions to the problem of presentation and processing of temporal multimodal data of medical diagnostics. A
mathematical apparatus for aggregation and synchronization of medical diagnostic data based on an algebraic
system of aggregates has been developed. A three-level generalized semantic model of the patient was developed.
The most popular CNN architectures for binary and multi-class classification of oncological diseases are studied.
The problems of processing medical images of human organs, mammary gland, lungs and brain, cancer detection
and development of medical diagnostic systems as the ultimate goal are considered. New approaches have been
developed to increase the effectiveness of cancer detection compared to known approaches. The main general
idea of the proposed approach is the development of a new class of CNN structures - hybrid CNNs using different
classes of neural networks combined into a common CNN architecture. Numerous experimental studies have
proven their better performance on various classification criteria compared to well-known CNN architectures.
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VIII. HaykoBa (HayKoBO-TexHiYyHa) npoayKuis (HTII)
Hassa HTTI yKpaiHCBKOIO: ['i6puyHa 3ropTkoBa Mepexa

Hazpa HTII anrsiiicbKo10: Hybrid convolutional network

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunHau, yepe3s aki HTII He 6ysio0 cTBOpeHoO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTocyBaHHS: [HdopMaliitHi TEXHOJIOTI

PeecTtpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Ti6puana sroprkoBa mepeska (CNN) BUKOPUCTOBY€E 3rOPTKOBUEI €HKOIED /1JIsl BSMEHIIEHHS PO3MIpY
BXi/IHOTO 300paKEHHSI Ta BUIy4Y€HHS iHPOPMATUBHUX O3HAK. 3rOPTKOBUI aBTOEHKOLEP Ma€e MEHIIY KiJIbKiCTh
napaMeTpiB NOpiBHSHO 3 Mepexxelo DenseNet, 1110 3MeHIIlye CKIaHICTh MOJIeJli Ta 3anobirae nepeHaByaHH0. Kpim
TOTO, aBTOEHKOZEP € MOJIeJI0 6€3 BUnTeJIs i He oTpedye oMideHux gaHux. [IpoBeieHO eKcliepuMeHTalbHi
DOCHiIXeHHs po3pobiienoi ribpugxoi CNN 1151 po3nizHaBaHHS paKy MOJIOYHOI 3271031 Ta OTPMMAHO HACTYIIHI
3HAYEHHS KPUTEPIiiB: UyTJIMBICTh, TOUHICTB, OLjiHKa F1-Score Ta KopekTHiCTb Mogesii cTaHoBaATh 93,5%, 93,2%,

93,3% Ta 93% BignoBigHO.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTb HTII: Minsumenns asromaTusanii BAPOGHUYMX IPOLIECIB
BnyiuB HTII Ha moBKiJjisa:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
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