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1. 3ATAJIBHA THOOPMAIIIA ITPO MMPOEKT

Tpusanictb BukonanHs [TpoexTy

[TowaTox — 12.11.2020 P- (nata yxnapanus Horosopy npo BUKOHAHHS HayKOBHX JIOCILDKEHE i pO3POGOK);
3axinuenns — 15.12.2020 p.

3aranbua Bapricts [Ipoekty, rpu. 2 750 694

Bapricts IIpoexty no pokax, rph.:
1-i pix 2 750 694
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IHOOPMAIIIA [TPO BUKOHABIIB INTPOEKTY

1o BukoHauHsA IIpoexTy Oyae 3anydeHo 9 BUKOHABIIIB, 3 HUX:

JOKTOpH HayK 3;

KaHAUuOaTH HaYK 2;

1HII npariBHUKY 4.

3.

i

i

Cmipenko Cepziui I'puzoposuy, HanionansHuil TexHiuHMN yHiBepcuteT Ykpainu "KuiBcbkuii
nonitexHiuaui inctutyr iMeni Irops Cikopcekoro", mpodecop. 3aBigyBau Kadeapu

004YHCTIOBATBLHOI TEXHIKH, TOKTOP TEXHIYHHX HAYK

. I'opoienko IOpii I'pucopoeuyu, HamioHansHuil TeXHIYHHNA yHIBepcUTeT YKpaiHu "KuiBChkuit

NOJITeXHIYHAH 1HCTHTYT iMeHi Irops Cikopeekoro”, mpodecop. moxTop (i3HKo-MaTeMaTHYHHX

HayK

. Cepzienko Anamoniii Muxaiinogun, HauioHaneHWM TexHiUHME yHiBepcuTeT VYKpaiHu

"KuiBchkuii nosiTexHiYHUM iHCTHTYT iMeni Irops Cikopcekoro", HOLEHT, JOKTOP TEXHIUHHX
HayK
Pokosuit Onexcanop Ilemposuy, Hanionansuuii Texniunmii yHiBepeuteT Ykpainu "KuiBchkui

NOJITEXHIYHUH IHCTUTYT iMeHi Iropst Cikopeskoro”, JONEHT, KaHIUIAT TEXHIYHUX HAYK

. llasnrouenxo Muxaiino Ieanoeuy, 3anopi3bKuil JePKABHUI MEIHYHUNA YHIBEPCHTET, aKkyLIep-

T‘iHeKOJIOF, KaHauaaT METUYHUX HAYK

. Anenin  Onez Izopoeuu, Hanionaneuuii TexHiunmii yHiBepcuter Ykpainum "KuiBchkuii

noJiTexHigHuit incTUTyT iMeni Iropst Cikopeskoro", crapumii Bukiaiay

. lllemcedunoe Tumyp I'aghapoeuy, Hanjonansuuii TexHivnumii ynisepcuter Yipainu "KuiBchkuid

NoJiTeXHIYHMH iHCTHTYT iMeHi Iropst Cikopebkoro", crapuuii Bukiazay

. Kouypa IOpiii Ilemposuu, Hauionanobuuii Texmiunmii yHipepcuter Ykpainum "KuiBchkuit

NOJiTEXHIUHMH iIHCTHTYT iMeHi Iropst CIKOpPCHKOro", aCHCTEHT, acmipaHT

. Tapan Bnaoucnae Izoposuu, Haujonanpuuii Texmiunmii yuisepcuter Vkpainm "KuiBchkuii

NOJITEXHIYHUH 1HCTUTYT iMeHi Iropst CikopesKoro”, acuCTeHT, acmipanT

THOOPMAIIA ITPO TPAHTOOTPUMYBAYA

3.1. HaliMeHyBaHHS MiApHEMCTBA/yCTaHOBH/OpraHizanii

Hauionanbuuii Texwiunmii yniBepcurer Yxpainu "KuiBchkuit moniTexniunmii iHcTHTYT iMemni

Irops Cikopcnkoro'




OpranizauiiiHo-1paBoa (opma mianpueMcTBa/yCTaHOBH/Opratizarii

Jep:xaBHa opraHizanis (ycranoBa, 3aKk/iaj, MiANPHEMCTBO)

[TiinopsAKOBaHICTE i AMPHEMCTBA/yCTaHOBH/Opragizanii

MiuicTepcTBo OCBiTH | HayKH YKpaiHu

Kox €IPTIOY: 02070921

Kon(u) KBEJI: 72.19 — Tochimkenns i ekcnepuMeHTAIbLHI po3podku y cdepi iHmux npupogHA9InX

i TEXHIYHHX HAYK

Crparteriuni HanpssMu HayKOBOI TisUTBHOCTI

1. ®ynpameHTa bHI HAYKOBI JOCTIKeHHS 3 HANOLIL I BAXKIHBHX NPOo0./ieM PO3BATKY HAYKOBO-
TEXHIYHOI0, CONiaAbHO-eKOHOMIYHOI0, CYCH/ILHO-OMITHYHOI0, JIOACHKOr0 HOTEHLIaXY JJIs
3a0e3neveHHs KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y ¢BiTi Ta CTAJI0r0 pO3BHTKY CyCcniibCTBa i
nepxasu. 2. Indopmaniiini Ta komyHikauiiini Texnosorii. 3. EHepreruxa Ta eHeproe(eKTHBHICTS.
4. PanionaibHe npupogokopucryBannd. 5. Hayku npo skaTTs, HOBI TexHoorii npodilakTHkH Ta

JiKYBaHHA HalOMKMPeHImMAX 3aXBopioBanb. 6. HoBi pewoBnnu i MaTepianan.

[1Ib xepiBHMKa MiANPUEMCTBA/YCTaHOBY/OpraHi3artii

IMaciuyauk BiTauaii AnraToaiiioBuyu

FOpuauana anpeca mianpueMcTBa/ycraHoBr/oprasisanii

npocn. [lepemoru, 37, m. Kuis, 03056

@axTH4YHa ajipeca

npoci. Ilepemorn, 37, m. Knis, 03056

[Tomrrora agpeca

npoci. [lepemoru, 37, m. Kuis, 03056

Tenedon
(+38 044) 204-82-82

4. OIINC ITPOEKTY
4.1.  Mera IIpoexTy (10 200 3HaKiB)



OcHOBHa MeTa MPOEKTYy NOJsSTae B CTBOpeHHI Mmiaardopmu wmryuHoro iHTenekry (LHI) s
JMCTaHIiifHOrO aBToMaTtu3oBaHoro BusiBieHHs (Computer-Aided Detection - CADe) i gucraHmifiHOl

aBTomMaru3oBaHoi giarnoctuku (Computer-Aided Diagnostics - CADX) xBopo6 mrOIuHH.

4.2. Ocnoeni 3apaanas [Ipoexty (10 400 3HaKiB)
Jns nocsrHeHHs 1€l MeTH cpOpMyILOBAHO HACTYIIHI 3aBJAHHS:
e 30ip, aHANI3 Ta OLIHKA AKOCTI MEIHYHHX NATACETIB,
e pospobka airoput™iB rimMbokoro HasuadHs (DL) 118 BHUSBIEHHS aHATOMIYHOI CTPYKTYpH.
cermenTanii, Ta CADe/CADX) mimospinux obnacrei ;
e CTBOpEHHS, HABYAHHs, BaJliarlis, rectypanns DL-Moneneit;
e peanizanis xmaproi lII-narhpopmu i3 Be6-cepBicamu Ha OCHOBI iHTerpailii BiIKPUTHX Ta HOBUX

HabopiB JaHUX.

4.3.  Jleranbuuii 3mict [poexTy:

4.3.1 Cygacnuii ctan npobemu (10 400 3naxiB)

3acToCyBaHHS Cy4acHHX “PO3yMHHX iHCTpYMEHTIB Ha 0CHOBI MeToaiB 111l MOKe 3HAYHO JONOMOTITH B
Ipolleci aHami3zy HaJ3BHYaHO BENMKOro OOCATY MEIWYHMX JaHHX, BKIKOYAO4d OXHOBUMIpHI (1D)
aKyctuuHi, aBosumipHi (2D) penrrenorpadiuni, Tpusumipui (3D) KT/MPT  tomorpadii,
OaratoxananbHi enexTpoeHuedaiorpadiuni (EEI), sk /M0JaTKOBMH iHCTPYMEHT IS aHamizy Ta

BHSBJICHHS O3HAK 3aXBOPIOBAHB €KCIIEPTAMH, 1[0 Hapa3i € TPHBAIMM i CKJIQJIHHM IIPOIIECOM.

4.3.2 Hosusna Ipoexty (10 400 3naKiB)

Ha BinMiny Bin icHyioumx pimieHb HpOIOHYETHCS BUKOPHCTATH KilbKa MEPCIIEKTHBHUX MiIXONIB Ha
OCHOBI METOIIB CerMeHTalil HaiGiMbII [iKaBUX MiNSHOK MEIHYHHX NAHWX, BHKIIOUEHHS HECYTTEBOI
iHpopMallii 3 MEJWYHHX JaHHX METOJNAMH 3MEHIIEHHS PO3MIpPHOCTI, 3aCTOCYBaHHI HOBHX METO/IIB
INTYYHOTO 30LIbIIEHHs pi3HOMaHiTHOCTI naHux Ge3 BTparu indopmaiii Ta 3 BTpaToio iHdopmanii, sKi

Oymu po3pobIieHi aBTOpamMu 1€l MpOmo3uILii.

4.3.3 MeTomo.oris mocuimkenns (10 400 3naKin)

3anpononosana CADe/CADX metomosoris BKIOYae HACTYIHI MOCIIZOBHI Ta napajienbHi poboui
notoku: (1) monmepenwiit 36ip, ananis Ta oninka garaceTis, (2) cerMeHTamis HANOUIBII MIKABUX MIITHOK
(region of interest — ROI), (3) 3MeHmeHHs PO3MIPHOCTI J@aHWX Ta IITy4He 36iIblIeHHs
pi3HOMaHITHOCTI aHuX, (4) poswmpeni DL-meTomu knacudixauii 3aXBOPIOBaHb, (5) PO3IMIHPEH] METOIU
00pobku HamBenukux Aanux (Big Data).

5 OTPUMAHI HAYKOBI ABO HAYKOBO-TEXHIYHI PE3YJIBTATH (110 2 cTopinok) B
NOTOYHOMY poui/ B pamkax peasizamii IIpoexry, 30kpema:



5.1.

Onuc HayxkoBHX 200 HayKOBO-TeXHIYHHX pe3yabTaTiB, OTPHMAHUX B PAMKaX BHKOHAHHH

Ipoekry (i3 3a3HaueHHSIM 1X AKICHHAX Ta KiTbKICHUX (TEXHIYHHMX ) XapaKTEPHCTHK)

BimosimHo 10 KaneHJapHOro INaHy Ha MOMEHT 3aBepirenHst Etamy Nel “TligrotoBumii eranm” B

IIOTOYHOMY potli 6yno OTpPHMaHO HACTYIIHI HAYKOBO-TEXHIUHI pe3yJbTaTH.

BukoHaHo OHOBJIEHWH OTIISIT CTaHy CydYaCHHMX Ta HOBHX aJ'IFOIJHTMiB Ta IporpaMHOIo 3abe3neveHHs

(Mozeni DL mns xmacudikauii Meuunux 306paxens) Ta anapaTHOi"o zabesneuenns (GPU / TPU / SoC

MIKpOCXeMH Ta iH(pPacTpyKTypH), aHaji3 iX mepeBar Ta HEAOMIKIB. TEXHIYHI YMOBH, NpHUAGaHHS Ta

BCTAHOBJIEHHS 001a{HAHHSI.

I'panToorpumyBavem — KIII imeni Irops Cikopeskoro

Ts

Hanamrosano npundane obnagnanus y koH}irypamil BIpTyalbHOTO MPOTOTHIY MPHAOAHOTO
obyrajHanHs i3 rpadiyHEM NPUCKOpIOBaYeM (BipTyaibHa MallMHA i3 JUCTAHIIIHHAM MEpeKeBHM
JOCTYIIOM);

Bcranosneno nporpamue 3a6esneyenHs (Ha OCHOBI xMapHuX cepsepis Ta kmienTis): OC Ubuntu
18, 616moTexu-obononku Tensorflow 2.0 i HeoOXiAHUX HoAaTKOBHX 6i6/IIOTEK Ta KOMIOHEHTIB
IpOrpamMHOro 3abesneveHHs Ams po3pobku DL-Mozenei, Tolo;

Bukonano saraneHi TecTH o6GnajHaHHS Ta MPOrpamMHOro 3abe3ledyeHHs, HA OCHOBi TECTiB
MIATOTOBIEHO MyOuikamiro, a came posain ang kuurd Advances in Computers (BUIABHHUIITBO
Elsevier), sy npuitnsro no apyky [1].

3pobneno Bubip/HanamTyBaHHS CTaHAAPTHUX Mojesiell riubokoro napuanHs (DL) Ha
KOH(Irypamii BipTyanbHOTO MPOTOTHITY OOJAHAHHS Ta TIPOrPaMHOTo 3a6e3NeYeHHs Ha OCHOBI
mardopmu MeargHoro 3acrocyBanns Nvidia Clara ta momysieit s nepudepiitanx o6umncness
(Brmo4no i3 Google Coral, Inel Movidius, Tomo). [lnst kinbkox NpUKIAfiB IPAKTHIHOTO
3aCTOCYBaHHs IIJArOTOBIEHO pO3Min as Kuurk [1] i 3 jomosimi, Aki mpemcraBneHo Ha
KoH(pepeHnisx [2-4].

3pobieno Bubip/HanamTyBanHs CTaHHAPTHUX HAGOPIB JaHUX (BKJIIOUHO i3 peHTreHorpadismu
rpyasoi knitkn (CXR) ta immmx) mms nouyatkoBux 6a3oBUX TecTiB, AKi IpejcTaBieHi B 3
JIOTIOBiAAX Ha KOHbepeHmisx [5-7].

Bukonato mouarkosi 6asoBi BumpoGyBanHs Habopis mammx (Bxmowxo i3 DL / CXR) Ta
JIeKLIbKOX iHIAX, AKi ipeicTaBseni B 3 my6aikanisx [2-4].

I1iiIr0TOBJIEHO OIJISAOBY MPE3EHTAIIIO Ta IPOMIXHHUH 3BiT mpo 6azosi Mojeni DL.



5.2. 3a HafBHOCTI HAYKOBO-TeXHiYHOI NMPOAYKUii 0OrpyHTYBaHHS ii mepeBar y MOpPIiBHSHHI 3
iCHYI0YHMH aHAJIOTaMH

Ha BimmiHy Bif HasBHMX pillleHb OTpHMaHa KOH(pIrypaiis BipTyaJibHOr0 MPOTOTHILY anapatHoi /
nporpamMHoi iHQpacTpykTypu (xmapHa llll-miatdopma) € 6a30BOK0 TEXHIYHOKW MEPELYMOBON) JUIs
NOAAIBINAX J0C/IPKEHD (HAa HACTYITHHUX eTanax MpOoeKTY) 00 PAHHBOTO aBTOMATHYHOTO BHUSBICHHS /
nornepepKeHH MiJO3piINX Ta 3arpO3NIMBIX 03HAK Pi3HUX BUJIIB XBOPOO (JiereHeBHX XBOPOO, METIAHOMH,
UIMAKA MAaTKH, TOLIO), HAaBiTh Yy 3BHYAWHIH JikapHi Ta MOJBOBHX yMoBax 0e3 KBali(ikoBaHOIO
nepconany. B kiHmeBoMy mincymky eramy ©6asosa Bepcis IlI-miiatdopmm craHe BifnpaBHUM
OPIEHTHPOM ISl HOJAIIBILIOTO TIOKpAIIEHHS ii METPUK Ta XapaKTEPUCTHK /i BUKOPUCTaHHS B SIKOCTI
JOTOMIKHOTO IHCTpYyMEHTY B po6oTi MeaukiB, Hanpukian, uis (opMyBaHHS 1 BiampaBieHHs

OMOBIIEHb PO HEOOXIAHICTH TOAATKOBOIO OOCTEKEHHS B MiZO3PIINX BUNAIKAX.

5.3. TlpaxkTu4Ha uwiHHicTH OTPpHMAaHHX pe3yJbTaTiB peadizauii IIpoexTy Qs exoHOMiKHM Ta
CyCHiIbCTBA (CTOCYEThCS NPOEKTIB, 1[0 NepexfauaoTL NPOBEICHHS MPHUKJIATHMX HAYKOBHX
AOCTITKEHDb | HAYKOBO-TeXHIYHHX Po3po6oK)

[IpakTHyHa WIHHICTE pe3yNbTATiB IIOJSATaE y CTBOPEHHI 6a30B0Oi BipTyanbHOi Bepcii iH(pacTpyKTypH
XMapHUX OOYHMCIIEHb [UIs JUCTAHI[IHHOTO JOCTYNY KOPHCTYBadYiB (MEIMYHOTO MEPCOHANY) Yy BMIJIS
[I-nnarpopmu. Ha HacTynuux eranax KOpPHCTYBadi OTPUMAKOTH MOMK/IMBICT JUCTAHIIHHOTO JOCTYILY
J10 BEO-CEPBICIB /1A 3aBaHTAKCHHSI MEAMYHMX JIAHHX, JOCTYITy [0 3arajibHOi 6a3u MEAMYHHX AAHHX, TA.
FOJIOBHE, BUKOHAHHs JMCTaHIIHHOIO aBTOMAaTH30BaHOIrO BusiBieHHs Ta miarHoctuku (CADe/CADXx)

XBOPOO JIIOIUHH.

54.  Onue masxis Ta cnocoGiB M0AANTBIIOr0 BUKOPHCTAHHS pesyabTaTie Bukonauns IpockTy
B CycHiJbHIl npakTUui.

B pesynbrari BUKOHAaHHS NEPIIOTo eTaly MpOEKTY 610 MPOAeMOHCTPOBAHO (yHKIIOHANBHICTS 6a30BO
BipTyansHOi KoHGirypanii indpacTpykTypu xMaprux o64mciens (ska Biamosizae (izmuniii Bepeii) Ha
MpUKNIazi KoHKpeTHoro piments wist CADe/CADX xBopo6 NereHis, cepis, MKipH, MHUHKA MATKH Ta
IHIII 3aXBOPIOBAHb, SIKI 3a3BMYAll BHUSBISIOTHCS Ta JIATHOCTYIOTBCS 38 JOMOMOTOIO PI3HOMaHITHUX
METOJIiB, HANIPHK/a, peHTreHorpadii rpyaHOT KIiTKM JUIst JereHeBUX 3axBOpIoBaHb. Lle 03BOMUTH HA
HACTYNHUX e€TanaXx OTPUMATH KiNbKiCHi MeTpuku Ta xapaktepuctuku Ill-mmardopmu s
aBTOMATUYHOTO CKPHHIHTY XBOPOO JIOIMHHM HA OCHOBI MEIMYHHMX JATACETIB (SKi BiKE CTBOPIOIOTHCS Y
CIIA, Kurai, Icnanii Ta inmmx xpaiHax), a B IOAQIBIIOMY PO3BHTKY HAa HACTYIIHHX €Tarax 3HAHTH
misaxy nokpamensst I-nnarhpopmu s aBTOMATHYHOTO CKPUHIHTY XBOPOO JIOIMHM, BHKOPHCTaHHS
Ha OCHOBI 1HmHUX wMemuynux gawux (KT, MPT, EEI. tomo) Ta 3all0YaTKyBaTH CTBOPEHHS

3araJbHOHAIIIOHAIEHOTO AaTaceTy JUIA ITHX JaHHX.



Coucox ny6aikaniii, siki 0y/10 nmixrorosJ/eHo i moaano /o Apyky (i3 sragyBanns rpaaty HO/AY)
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[Ipumirtka: AHOTOBaHMIH 3BIT He MTOBUHEH MICTHTH BiOMOCTEH, 3a60POHEHHUX 10 BiZIKPUTOrO OMTyOITiKYBaHHS

Hayxosnii kepiBauk ITpoexTy
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