O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U001881

Jep>kaBHUH peecTpaniliHuI HOMeP: 0122U200266

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 04-02-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGuty iHTejIeKTyanbHy CUCTEMY aBTOMATH30BaHOTO OLI{HIOBAHHS OCOGINBOCTEl MYXJIMHHUX
TKaHUH 3a Mikpo@oTo . ETan 2. Po3pobuTu nporpamHi 3acobu py4HOi po3MiTKU MiKpodoTo PM3 3 MeTo10
BU3HA4YEHHS XapaKTePHUX 30H [I7151 IEPBUHHOI ceJlekii iHpopMaTUBHUX i HeiHPOPMATUBHUX (PPAarMEHTIB
MennYHUX 300pakeHb PM3 interposane 3 B1® PM3. Busnauntu Habip NOYaTKOBUX JaHUX (ATPUOYTIB)
indpopmarnBHUX PpparmeHTiB MikpodoTo PM3 17151 mojaHHs Ha BXiJ, CUCTEMI AiarHOCTMYHUX MOJieJIel, PO3POOUTHU

Ta peasli3yBaTu aJITOPUTMU iX 0OYMCIIEHHS.
IToyaTok eramy: 02.2022
3aKkiH4YeHHs eTamy: 12.2022

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0co0H (abo ITIB ¢izuyuHOi 0c00H): [HCTUTYT KiGEpHETHKY iMEH]

B. M. I'nymxoBa HanjionanpHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417176

Micuesnaxo,u)KeHHﬂ: npocnekT Akagemika ['mymkoBa, 6yx. 40, m. Kuis, 03187, Vkpaina
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380445262008, 380445264178

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHui 06car ¢piHaHCyBaHHA (THC. rpH.): 112.270




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobuTy iHTeIeKTyalbHy CUCTEMY aBTOMAaTU30BaHOTO OLiHIOBAaHHS 0COOJIMBOCTEN MyXJIMHHUX TKaHUH 32
Mikpo@orto. Etan 2.Po3pobutu nporpamHi 3acobu py4Hoi po3miTku Mikpopoto PM3 3 MeTOI0 BUBHAYEHHS
XapaKTEPHUX 30H JJ11 IEPBUHHOI ceseKlii iHpopmMaTUBHUX i HeiHPOPMaTUBHUX (PATMEHTIB MEIUYHUX 300pPaKEHD
PM3 interposasne 3 5J1® PM3. BusHauutu Habip NOYaTKOBUX AaHUX (aTpUOYTiB) iHPOpPMATUBHUX (PparMeHTiB
MikpodoTo PM3 17151 nojaHHs Ha BXif], CUCTEMI AiarHOCTUYHUX MOJieJIeil, pO3POOUTU Ta Peasi3yBaTy aJrOPUTMU ix

00YMCIIEHHS

HasBa po00TH aHIJIiHICbKOIO:

To develop an intelligent system of automated evaluation of tumor tissue characteristics by microphoto. Step 2. To
develop software for manual marking of breast microphotographs in order to determine the characteristic areas
for the primary selection of informative and non-informative fragments of medical images of breast cancer
integrated with BDF breast cancer. To determine a set of source data (attributes) of informative fragments of
microphotographs of breast cancer for presentation to the system of diagnostic models, to develop and implement
algorithms for their calculation.

Pedepar yKpaiHCBKOIO:

3git no HJP: 32 c., 11 puc., 0 Tab., 24 nxepen PAK MOJIOYHOI 3AJI03U, I'CTOJIOITYHI MEJINYHI
30BPAXEHHS, BA3A JAHNX MIKPO®OTO, BIHAPHI PO3PIIDKEHI PO3ITOAITIEHI TTIOJAHHS CEMAHTHKU,
ACOLIIATUBHA TTAM'SITh, HEMPOHHI MEPEXI MeTa [IPOEKTY — aBTOMAaTU3yBaTHU MPOLEC iarHOCTUKU PaKy
MOJIOYHOI 3271031 (PM3) 1my19X0M PO3pOOKU iHTEIEKTyaIbHOIO aHAJi3aTOPy MOPQOJIOriYHUX OCOOJIUBOCTEN KIITHH i
TKaHVH PM3 3a ricTOJIOriYHUMY MEIUYHUMU 300PKEHHSIMU (MIKpO(OTO) 117151 3aCTOCYBAaHHS Y HAYKOBUX
IOCJIiIPKEHHSX. 3aBJJaHHS IIPOEKTY: PO3POOUTH IIPOrPaMHi 3acO6M Py4HOI po3MiTK1 MiKpodoTo PM3 3 meTo10
BU3HAYEHHS XapaKTePHUX 30H 1151 IEPBUHHOI ceJieKilii dpparMeHTiB MegnyHux 306paskeHs PM3 iHTerposaHe 3
6a3o10 gaHHux Mikpodoro (BJ1®) PM3. Busnauntu Habip NOYaTKOBUX AaHUX (aTPUOYTiB) iHPOPMATUBHHUX
¢pparmenTiB MikpodoTo PM3 17151 oaHHS Ha BXiJl CUCTEMI JiarHOCTUYHUX MOZEJIel, pO3pOOUTH Ta peai3yBaTu
aJNropuTMu ix oburcsienHst OCHOBHI ofiepskaHi pe3ysibTaTy: 1)po3pobeHi 3acobu pydHoi po3MiTKu MiKpodoTo , 1110
Iics1sl JOJATKOBOTO JIOCIiIKEHHSI BUSIBUJIMCh HENTOTPiIOHUMHY , TOMY II0 € MOXJIUBICTb Kylacu(ikyBaTy Juie Liii
MiKpodoOTO anocrepiopi; 2)HakonuyeHi i kiacugpikoBaHi 3a CTylIeHeM arpecuBHoOCTi PM3 (cunamu napTHepiB 3
IEITOP HAHY) aBi kosiekuii MikpodoTo — cyKynHo Ha 1789 3paskis (1076 i 713 BiAnoBiAHO) Big 1BOX pi3HUX
MIKpPOCKOIIiB;3)y 3B’13KY 3 I€PiOANYHUMU BiJIKJIIOUEHHSIMU XUBJIEHHS BHACJIIOK POCIMChKUX aTaK KoJeKIii
300pa’KeHb [1IEPEHECEHO HA 3aKOPJOHHUI XOCTHUHT i, 3 ypaXxyBaHHSIM OOMEKEHb TOTO XOCTUHTY, PO3PO6JIEHO HOBI
Be6-cepBic Ta Be6-3acTocyBaHHS Ha MOBi PHP 171 nepersisany KoJeKuii Ta 3abe3nedeHHs BifaieHoro JOCTYITy O
HUX; 4) BU3BHaYeHO Habip iHBapiaHTHUX aTPUOYTIB (CIIEKTP PO3MOAiNy KYTiB, ricTorpama JOBXUH i rictorpama
TOBILMH JIiHEAMEHTiB) Ta po3pobJieHo 2 nporpamu Ha Python nyis1 ix obuncienns (iHTepakTuBHy y Jupiter Notebook

i IOTOKOBY A1J11 POPMYBaHHS aTPUOYTiB 3 METOK HACTYITHOTO MAIIMHHOTIO HaBYAHHSI)

Pedepar aHIJIiHCBKOIO:

ABSTRACT Scientific Research Report: 32 pg., 11 pic., O tabl., 24 references BREAST CANCER, HISTOLOGICAL
MEDICAL IMAGES, MICROPHOTO DATABASE, BINARY SPARSE DISTRIBUTED REPRESENTATIONS OF
SEMANTICS, ASSOCIATIVE MEMORY, NEURAL NETWORKS The project goal is to automate the process of breast
cancer (BC) diagnosing by developing an intelligent analyzer of morphological features of breast cancer cells and
tissues based on histological medical images (microphotographs) for use in scientific research. The project tasks:
to develop software tools for manual segmenting BC microphotographs in order to determine the characteristic
zones for the primary selection of fragments of BC medical images integrated with the database of breast cancer
microphotographs (DBMP); to select the initial set of attributes for informative fragments of the BC



microphotographs as the input data for the future system of diagnostic models; to develop and implement
algorithms for computing the attributes. The main obtained results: 1) the developed manual segmentation tools,
that turned out to be unnecessary, because according to additional research it is only possible to classify a
posteriori entire microphotographs; 2) two collections of microphotographs of totally 1789 pictures (1076 and 713,
respectively) from two different microscopes accumulated and classified according to the degree of BS
aggressiveness (done by the partners from IEPOR NASU); 3) the image collections were relocated to a foreign
hosting to bypass the periodic power outages due to Russian attacks, and to fit the hosting limitations, a new web
service and web application have been developed in PHP for browsing the collections and providing remote access
to them; 4) a set of invariant attributes (spectrum of lineament angle distribution, histograms of lineament lengths
and thicknesses) and 2 Python programs developed for the attribute computing (an interactive one in Jupiter
Notebook and a batch one to compute a sample set )

Impexc YIK: 550.3.001.5; 550.3.001.57; 550.3:5197; 550.3:007

Koau TemaTHYHHUX PYOpPHK: 37.01.77

KepiBHuUKH po6oTH

BiacHe IlIpizBuie Im'sa I10-6aTbKOBI: Tysbunnckuii Bagum Ipuroposuy
HaykoBH#H CTYHiHBb: 1.(.-M.H.

BueHe 3BaHHS: c.H.C.

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [Iporpamu po3paxyHKy iHBapiaHTHUX aTpUGyTiB MikpopoTo PM3 17151 HACTYIIHOTO

HaB4YaHHA

Haszga HTII aHrJificbKo0: Programs for calculating the invariant attributes of a microphoto of breast cancer

for further training

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: [IporpamHi IpOAYKTH

l'asy3p 3aCTOCYBaHHS: MenudHi ycTaHOBH (IHCTUTYT eKCIIepUMeHTaIbHOI narostorii, oHkosorii i pagio6iosorii

im. P.€. KaBenpkoro)
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Hakonmyenna kosekiii 3paskiB Ta po3paxyHOK Tabuili aTpubyTiB € HEOOXIHUM TOYATKOBUM

eTarioM NoOy0BY iHTeJIEKTyaIbHOI CUCTEMH, 1O Nepelye MAIIMHHOMY HAaBYaHHIO.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 370POB' HACENIEHHS,

e(EeKTUBHOCTI [AiarHOCTUKY Ta JIiKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 02.2022
3aKkiH4YeHHs eTamy: 12.2022
Crno>KkuBavi NPOAYKILii: [HCTUTYT eKCIIepUMEHTAIbHOI IATOJIOTi], OHKOJIOTIi | paio6iosorii im. P.€. Kasenpkoro
IlepcrieKTHBHI PUHKH: Vkpaina, €pona
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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