O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0226U000739

Jep>kaBHUH peecTpauiliHUI HOMeP: 0125U001223

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 15-01-2026

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Posropranus ta HanamrysanHs Open Data Cube (ODC) nsist Ykpainu, 36ip HaBYaIbHUX i
CYIyTHUKOBMX JAHUX, PO3POOKA CEMaHTUYHOI OHTOJIOTI 1151 aHaJli3y 4aCOBUX PSAiB i BUSIBJIEHHS 3MiH 3€MHOTO

[IOKPUBY.
IToyaToK eramy: 02.2025
3akiHyeHHd eTamy: 01.2026

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHH IOPHIHYHOI 0coou (a6o ITIB ¢ismyHO0i 0c06H): HamioHanbHWil TEXHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUI NMOJTEXHIYHUN iHCTUTYT imMeHi Irops Cikopcpkoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkui, 6yg. 37, M. Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380442367989, 380442044862, 380442049494

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHUIHYHOI 0coou (a6o ITIB ¢izuuyHO0i 0co6H): IlIBeiinapcokuit

HalliOHAJIbHUI HAyKOBUM (POH],

Koz 3a €IIPIIOY: -

Micuesnaxo,szeHHa: Binpnxavinser 3, bepH, CH-3001, IlIseinnapis
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 41313082231

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
IliacraBa pjist npoBenaeHHs [iP: 09 - norosip i3 3aKOpAOHHNM 3aMOBHUKOM

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
Ixepesa ¢piHaHCYBaHHS

7716 - KOIITH 3aMOBHHUKIB iHO3€EMHHUX ZIep>KaB

®akTuunMit 06car ¢piHancyBaHHA (THC. PYHT. cT.): 50.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

DT4LC: Po3pobka maciiTaboBaHUX LUPPOBUX MOe/Iel-ABIHUKIB 11711 aHaJIi3y 3MiH 3€MHOr0 IIOKPUBY 32

JOIIOMOTOI0 MAIMHHOT'O HAaBYAaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:
DT4LC: Developing Scalable Digital Twin Models for Land Cover Change Detection Using Machine Learning

Pedepat yKpaiHCBKOIO:

YIIpooBX NEPLIOro poKy BUKOHAHHS 1TpoekTy DT4LC 6ys10 3aKkyafieHO KOHLENTYalbHi, apXiTeKTypHi,
MEeTOJI0J10TiyHi Ta iHppacTpyKTypHi OCHOBY LIMPPOBOTO IBITHMKA 17151 aHAJi3y 3MiH 3eMJIEKOPHUCTYBAaHHS Ta
3€MHOrO0 NOKpUBY. [IpoBeleHO CUCTEMHNI aHaJIi3 Cy4acHUX iHilliaTuB HUQPOBUX IBIMHUKIB y rasysi HayK Ipo
3emio, 30kpema DestinE, NASA Earth System Digital Twin ta BioDT, i3 ¢pokycom Ha ix npugaTHICTh [AJ1s1 aHaNi3y
3MiH 3€MJIEKOPUCTYBaHHS. PO3p06sieHO I BOYacOBY KOHLEMNIi0 1IM(POBOro ABIMHUKA, KA pO3Pi3HSsI€ MWBUIKI 3MiHU
(roBeHi, BO€HHI i, ekcTpeMasibHi IOrOJHI sIBMINA) Ta IOCTYIIOBI JOBrOTPYBai TpaHchopMaliii
3€MJIEKOPUCTYBAaHHS1. 3alIpONIOHOBAHO iepapXiuHy apXiTeKTypy UU(POBOro ABITHUKA, IO CKIANAETHCS 3 OKPEMUX
Digital Twin Instances (DTI), inTerpoBanux yepe3 Digital Twin Aggregator (DTA). PeanizoBaHo iHTerpatito
(dyHIaMEHTaJIbHUX MOZEJIEN [71s1 aHaJli3y JAaHUX CIIOCTEPESKEHHS 3eMJli, BKIIOYHO 3 Bi3yaJbHUMU €HKOJepamH,
4aCOBMMH TPAaHC(POPMEPHUMHU MOAESIMU Ta MYJIbTUMOAIBHUMU MOJEJISIMU 3/IMTTS AaHuX. [IpoBeneHo ix
aZanTaliio N0 6araToCneKTpalbHUX CYITyTHUKOBUX 300pakKeHb i perioHambHUX yMOB YKpainu Ta llIBeiinapii.
Po3pob6seHo ribpugHuil minxif, mo noeaHye MeToau MamHHOro HaByaHHS 3 PINN 171 3a6e3neuenHs GiznyHOi
y3rOJPKEHOCTi MPOrHo3iB. LIndpoBuil ABiMIHUK 0YJI0 32CTOCOBAHO [JIs1 aHAJi3y 3MiH 36 MJIEKOPUCTYBaHHS,
CIIPMYMHEHNX BOEHHUMU [IiIMM Ta KpU30BUMU NoJissMu. Ha npukiazi YkpaiHu mpoieMOHCTPOBAHO AEerpanaliio
3eMeJlb, IOPYIIEHHS CilIbCbKOTOCMOJAPChKO] AisIBHOCTI Ta 3MiHMA POCIMHHOTO MOKPUBY. PO3p0671€HO KOHIIEMIIi0
KOTHITHBHOTrO iHTepdeiicy uudpoBoro ABiHUKA, 1110 BUKOPUCTOBYE reHepPaTUBHI PyHIaMeHTaIbHI MOZeJi st
B3a€MOJii 3 KOpUCTYyBaYyaMu IPUPOJHOI0 MOBOIO. IHTEpdelic 3abe3nedye afanTUBHY Bidyasisallilo pe3ysbTarTis,

reHepallilo MOsICHEHD i TpaHCPOPMALLilo AHATITUYHUX BUXOJIB y 3pO3yMisli iHCAlTH.

Pedepar aHIJIiHCBKOIO:

During the first year of the DT4LC project, the conceptual, architectural, methodological and infrastructural
foundations of a digital twin for the analysis of land use and land cover changes were laid. A systematic analysis of
current digital twin initiatives in the field of Earth sciences, in particular DestinE, NASA Earth System Digital Twin
and BioDT, was carried out, focusing on their suitability for the analysis of land use changes. A two-temporal
concept of a digital twin was developed, which distinguishes between rapid changes (floods, military actions,
extreme weather events) and gradual long-term transformations of land use. A hierarchical architecture of a digital
twin, consisting of individual Digital Twin Instances (DTI) integrated through a Digital Twin Aggregator (DTA), was
proposed. Fundamental models for the analysis of Earth observation data were integrated, including visual
encoders, temporal transformation models and multimodal data fusion models. They were adapted to
multispectral satellite images and regional conditions of Ukraine and Switzerland. A hybrid approach was
developed that combines machine learning methods with PINN to ensure physical consistency of forecasts. The
digital twin was applied to analyze land use changes caused by military actions and crisis events. The example of
Ukraine demonstrated land degradation, disruption of agricultural activities and changes in vegetation cover. The
concept of a cognitive interface for the digital twin was developed, which uses generative fundamental models to
interact with users in natural language. The interface provides adaptive visualization of results, generation of
explanations and transformation of analytical outputs into understandable insights.

Inpekc YIK: 004.49; 004.056.57, 620:004



Koau TemaTHYHHUX PyOPHK:50.41.25, 44.01.30

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im'sa I10-6aThKOBI: IllesiecToB Auppiit IOpiiioBny
HayKoBHI CTYIiHb: f.T.H.

BueHe 3BaHHS: npodecop

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII ykpaiHCBKOIO: Lindposuii ABIAHUK 1715 aHATII3y 3MiH 3€MJIEKOPUCTYBaHHS
Haszsa HTII anrJificbKo10: Digital twin for land use change analysis

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpmvxaHi P€3yJbTaTH: Meroau, TeOpii, rinoresu

l'asmy3b 3acTocyBaHHS: OtpuMaHi pe3ysbTaTy MalOTh BXKJIMBE IIPAKTUYHE 3HAYEHHS | OyAyTh

BUKOPUCTOBYBaTUCA B HACTyIMHUX eranax HTP
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3anpornonosano iepapxiudy apxiTekTypy 1udpoBOro ABiliHMKA, M0 CKIALAEThCA 3 OKpeMux Digital
Twin Instances (DTI), inTerposanux uepes Digital Twin Aggregator (DTA). Koxxen DTI Bignosiznae 3a okpemuit
T€MaTUYHU KOMIIOHEHT, 30KpeMa MOHITOPUHT POCJIMHHOCTI, KjlacudiKallilo 3¢ MJIEKOPUCTYBaHHS, [IPOTHO3YBAaHHS
IIOTOJJHMX YMOB i BUSIBJIEHHS 3MiH 36 MHOT'O TIOKPUBY. Arperatop 3abesrnedye y3roJi)K€HHsI 4aCOBUMX MACIITA0iB i
iHTerpalio pe3yybTaTiB y €I1He NIpeCcTaBleHHs. ApxiTekTypa 3abe3neyye MOAYJIbHICTb, MACIITAO0BaHICTh i
MOXJIMBICTb [10€TAIIHOTO PO3BUTKY LIM(PPOBOro AsiiHuKa. [IpoBeneHo NnizioTHy anpobatlilo 1MppoBOro IBifHMKA Ha
IBOX KOHTPACTHUX TEPUTOPisix — B YKpaiHi Ta llIBernapii. B Ykpaini ocHOBHHUI POKyC 3p06JI€HO Ha NOIINHNX
3MiHax, [OB'SI3aHMX i3 BifIHOIO Ta pyiHyBaHHAM iHpacTpyKkTypu. ¥ llIBeiinapii cucrema 3acTocoBaHa j1sl aHAi3y
IIOCTYIIOBUX KJIIMaTUYHO 3yMOBJIEHUX TpaHCchopMalliil 3emeKopucTyBaHHsl. [1iI0THI JOCTiIKeHHS NigTBEpANIIN

[IepEHOCUMICTS i yHiBepcanbHicTb apxiTekTypu DT4LC.
ConiasnbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUIIA
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
IToyaTok eramy: 02.2025
3akiHyeHHs eTany: 01.2026
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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