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Ha3sBa po6oTH aHIJIilICbKOIO:

Methods and models for identifying the states of biological objects
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3BiT MicTUTB 3 PO37iny, 74 cTOpiHKM., 30 PUCYHKIB, 6 TabnuLb, 89 siTepaTypHuX mxepe, JogaTok N2l. Kinodosi
CJIOBA: MOZEJIIOBaHHS, TEKCTYpHUII aHasi3, Random Forest, camoopraHizoBaHuii jiic, 3ropTKOBa Mepexa,
KJIaCOpPiEHTOBAaHA CeJIeKIlisl 03HaK, MeINYHi 300pakeHHs1. AKTyaJIbHICTb TEMU: POOOTa IIPEICTaBIIsIE Pe3yAbTaTU
IOCJIiIKEHb 10 BUPILIYIOTh IMTAaHHS MiJBUIIEHHS SIKOCTI Mojieiell ineHTudikauii cTaHiB 6i010riYHMX 00’€KTiB, 110
JISTalOTh B OCHOBY CUCTEM aBTOMAaTU30BaHOI AiarHOCTUKY MallieHTiB 1o MeguyHux 3o6paxkeHHsM (KT, MPT, Y3)
yPa’KeHUX OpraHis. MeTolo IpoeKTiB faHoi Temu «MeTonu Ta mozesti inenTudikauii cTaHiB 610710TiYHNAX 06 €KTIB» €
PO3poOKa HOBUX €(EKTUBHUX MiIXOiB [l BUPilIEeHHS aKTyaJbHUX 337ja4 aBTOMATHU30BaHOI 1iarHOCTUKU B KJIaci
MeIUYHUX 33724 «HOpPMa-TaToJIoTis», JudepeH1iloBaHHS 6JIM3bKUX 10 KJIIHIYHUM POsIBaM 3aXBOPIOBAaHb, 3a7ayi
OLIiHKHM CTaHy mnaujieHTa. PO3p06KY NPOEKTIB 6a3yI0TbCS HA AOCIIIKEHHSIX Ta HOBUX pe3yJbTaTax B 0671aCTi
TEKCTYPHOTO aHaJli3y, aJITOPUTMiB KOHCTPYIOBaHHs Kiacu@ikaTopiB B kiaci Random Forest, MoziestoBaHHS
riopugHMx K1acu@ikaTopiB Ha OCHOBI 3TOPTKOBUX MEPEXK Ta CAMOOPraHi30BaHUX JIiCiB, TEXHOJIOTIN Kiac-
OpieHTOBaHOI ceJseKii B 3amavyax knacu@ikarii 3 HagBeJIMKOIO KiJIbKiCTIO 03HaK. OpiepkaHi pe3ynbTaT NO3BOJIUIN
eeKTUBHO BUPIIINTY 3aBlaHHS aBTOMaTU30BaHO]I AiarHOCTUKY 110 Y3 3HiMKaM CTaHy HOpMa-I1aToJIOTisl Ipu
IV(y3HUX 3aXBOPIOBAHHSX [IEYiHKY Ta illeMiyHOi XBOpoOU ceplis, AiarHOCTyBaHHS Ta Kiacudikauii TumiB ypaskeHHs
(maroBe ckJ10, OpyKiBKa, KOHCOIiAanis) serexs no KT-3o6paxkeHHaMm npu 3axBopioBanHi Ha Covid-19,
mudepenuitoBanHs 110 KT-306pakeHHSIM JiereHb XiMiope3nCTeHTHOI Ta XiMiouyTIMBOi (OPMHU TyOEPKYIbO3Y.
PesynbTaTu fociinkeHs BrpoBamxeHo y Y «Hanjonansuuii iHctutyT drusiaTpii i nysemonosorii im. O.I
SIHoBCcbKOrO HanionanpHOI akazemMii MeM4HMX HayK YKpaiHn» Ta 1Y «[HCTUTYT 41epHOI MEOVLMHY Ta IPOMEHEBOI

niarnoctuku HAMH Vkpainm».

Pedepar aHIJIiHCBKOIO:

The report contains 3 sections, 74 pages, 30 figures, 6 tables, 89 references, Appendix N21. Keywords: modeling,
texture analysis, Random Forest, self-organized forest, convolutional network, class-oriented feature selection,
medical images. Relevance of the topic: the work presents the results of research solving the problems of
improving the quality of identification models of the states of biological objects, which are the basis of systems of
automated diagnosis of patients from medical images (CT, MRI, and ultrasound) of the affected organs. The
purpose of the projects "Methods and models for identification of the states of biological objects" is to develop new
effective approaches for solving urgent problems of automated diagnostics in the class of medical problems
"normal-pathology", differentiation of diseases similar in clinical manifestations, the problem of evaluation of the
patient's state. Development projects are based on research and new results in the field of texture analysis,
algorithms for constructing classifiers in the Random Forest class, modeling hybrid classifiers based on
convolutional networks and self-organized forests, technology of class-oriented selection in the tasks of
classification with a super large number of features. The obtained results made it possible to effectively solve the
problems of automated diagnosis by ultrasound images of the normal-pathology state in diffuse liver diseases and
coronary heart disease, diagnosis and classification of lung lesion types ("ground-glass", "crazypaving",
"consolidation") by CT-images in Covid-19 disease, differentiation by CT-images of drug-resistant and drug-
sensitive form of tuberculosis. The results of the research were implemented in the State Institution "National
Institute of Phthisiology and Pulmonology named after F.G. Yanovskiy of the NAMS of Ukraine, and in the Institute
of Nuclear Medicine and Diagnostic Radiology of the NAMS of Ukraine, SI.
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