O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHI HOMep: 0223U000145
Jep>kaBHuUMH peecrpaniiinuii Homep: 0117U006934

Bigkpura

Dara peecrpamnii: 03-01-2023

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga eranmy: Metonu Ta Mmogei ineHTudikanii ctaHis 6ioy0riyHMX 00'€KTIB
IToyaTok erany: 11-2017

3akinueHHs etany: 06-2022

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

Hassa oprasnisanii: 'pomascbka oprasisatist opradizaliist BeTepaHiB Ta BUIIyCKHUKIB [HCTUTYTy eHepro36epeskeHHs Ta
€HeproMeHeIKMeHTy HallioHaJIbHOro TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBCbKui NOIITEXHIYHUI iHCTUTYT iMeHi Irops

Cikopcbkoro”

Kogm €IPIIOY /IIIH: 43329767

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Appeca: Bys1. BopmariBceka, 6ya. 115, kopmyc 22, ka6. 201, m. Kuis, 03056, Ykpaina
Tenedon: 380503809578

Tenedon: 380676567729

3. BnacHuk peayabtartiB HIJKP (mpoaykirii)
Hassa oprani3sanii: HanioHanbHUI TexHIYHUN yHiBepcuTeT YKpainu "KuiBcbkuil nostiTexHiYHUH iHCTUTYT iMeHi Iropst
Cixopcbkoro”

Kog, €IPIIOY /IIIH: 02070921

Appeca: npocniekt Ilepemory, 6yz. 37, m. Kuis, 03056, Ykpaina
MigmopsaxoBaHicTh: MiHiCTepCTBO OCBIiTU i HAyKu YKpaiHu
Tenedon: 380442367989

Tenedon: 380442044862

Tesedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua

WWW: https:/ /kpi.ua/

Inme: kpi.ua

4. JI>kepesia Ta HanpssMU piHaHCYBaHHA

IligcraBa aJ1g NpoBeAeHHs POOIT: 43 - BIacHa iHilliaTUBa (SIKILO po60Ta BUKOHYETHCS 3 BJIACHOI iHilliaTMBY 3a KOIUTU BUKOHABLISI

HJIIP a60 6€3KOLITOBHO)



KITIKBK:

Hampsam ¢inancyBaHHS: 2.2 - IPUKJIATHI ZOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTH (YKp)

MeTtonu Ta Mogeri inenTudikailii ctaHiB 6i0JI0TIYHNX 06 EKTIB
i it it 1

HasBa po6oTHu (aHrJI)

Methods and models for identifying the states of biological objects

Pedepar (yxp)

3BiT MicTuTh 3 po3pinu, 74 cropiHku., 30 pucyHkiB, 6 Tabnuupb, 89 mdirepaTypHux mKepen, JopmaTok N21. KitouoBsi ciosa:
MOJIEJIIOBAHHS, TEKCTypHUil aHaini3, Random Forest, camoopraHi3oBaHuil JiiC, 3rOPTKOBA MEPEXa, KIACOPi€HTOBaHA CeJIEKLis
O3HAaK, MeIUYHi 300paXeHHs. AKTYyaJbHICTb TE€MU: POOOTA MPEACTaBisi€e Pe3yJbTaTH HOCJIAKEHb IO BUPILIYIOTh MUTAHHS
MifBUIIEHHS SIKOCTI Mojeseil imeHTudikanii ctaHiB 6i0J0OriYHUX O6'€KTIB, 1O JISTalOThb B OCHOBY CHCTEM aBTOMAaTM30BaHOI
JiarHOCTHKY TaLieHTIiB 10 MeanyHux 306paxeHHsM (KT, MPT, ¥3) ypaxeHux oprasiB. MeToio IpoeKTiB faHoi Temu «Mertoau Ta
mogeni igeHTudikanii cTaniB 6i0y0riYHNX 06 €KTiB» € po3po6Ka HOBUX €(EKTHUBHUX MiTXO/iB [l BUPIMIEHHS aKTyaJbHUX 3a7a4
ABTOMATM30BaHOI MiarHOCTWKM B KJaci MEOWYHMX 3a7ad «HOPMAa-TIATOJIOTis», AudEPEHI{I0BaHH OJM3bKUX 110 KIIHIYHUM
MIPOSIBAM 3aXBOPIOBAHb, 33/1a4i OL[iHKM CTaHY IallieHTa. PO3po6KY NPOEKTIB 6a3yl0ThCsl HA AOCIIIKEHHSIX Ta HOBUX pe3yJbTaTax B
0671aCTi TEKCTypHOTO aHaJi3y, aJrOpUTMIB KOHCTPYyIOBaHHS KiacudikaTopiB B kiaci Random Forest, MomenmoBaHHS ribOpugHUX
Ki1acu@ikaTopiB Ha OCHOBi 3rOPTKOBUX MEPEX Ta CaMOOPraHi30BaHUX JIiCiB, TEXHOJIOTIN Kjac-Opi€HTOBaHOI ceseklii B 3amadax
knacudikalii 3 HAIBENMKOK KiNBKICTIO O3HaK. OpepkaHi pe3ysibTaTH [03BOJMUIM €(EKTUBHO BUpIIIUTHA 3aBIAHHA
aBTOMAaTM30BaHOI iarHOCTUKU MO Y3 3HIMKaM CTaHy HOPMa-NaTOJIOTis NPy AUQY3HUX 3aXBOPIOBAHHAX MEYiHKM Ta imlemivyHOi
XBOpPOOM CEpL, HiarHOCTyBaHHSI Ta Kiacudikanii THINB ypakeHHsl (MaTOBe CKJO, OpyKiBKa, KOHcoJiipgauis) sereHp nmo KT-
300pakeHHSIM TIpu 3axBopioBaHHi Ha Covid-19, nudepenuioBaHHst 1o KT-306pakeHHSIM JiereHb XiMiOpE3MCTEHTHOi Ta
XiMiouyT/IIMBOI (PopMHU TYyO6EPKY/IbO3y. PesynbTaTu OOCHIIKeHb BOPOBampKeHo y NIV «HanioHanpHMit iHCTUTYT (rTu3iaTpii i
nysbMoHostorii iM. @.I'. fIHoBcbkoro HamioHanbHOI akagemii MeguyHux Hayk Ykpainu» Ta IV «IHCTUTYT siiepHOi MeOulMHU Ta
npomeHeBoi AiarnocTuku HAMH Ykpainu».

Pedepar (aHrI)

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.

Inpexc YIK: 519.7, 519.7
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