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rMOVMHHOTO HaB4aHH4. [IporpaMHa peaizallisi METOJIiB IIMOMHHOrO HaBYaHHS Ha OCHOBI transfer learning.
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Metonu i Mozesi IIMOMHHOTO HaBYaHHS JJj1s1 IPUKJIAAHUX 337124 CYIIyTHUKOBOTO MOHITOPUHTY

Ha3sBa po6oTH aHIJIilICbKOIO:

Deep learning methods and models for applied problems of satellite monitoring

PedepaT ykpaiHCbKOIO:

Merta po60TH: yIOCKOHAJIEHHS iCHYI0UMX Ta PO3POOKA HOBUX METO/IB i MOJieiell IIIMOMHHOTO HaBYaHHS [JIs1
PO3B's13aHHS 3a/1a4 MOHITOPUHTY €KOHOMIUYHHUX IIOKA3HUKIB Ta business intelligence Ha 0CHOBI 31UTTS pi3HOPiIHUX
CYIyTHUKOBUX JAHUX Ta AHUX 3 Pi3HUX JKEPEJI BUCOKOTO IIPOCTOPOBOTrO Ta YaCOBOTO PO3pi3HEHHS. MeToaun
IOOCJiIKeHb: METOJIA MAIMHHOTO HAaBYaHHS, CTATUCTUYHMI aHali3, iHPpopMaliliHi TeXHOJIOTiI aHai3y BeJIMKUX
IAaHUX, YIOCKOHAJIEHHS] MOJieJiel TTIMOMHHOTO HaBYaHHS, BUKOPUCTAHHS PEKYPEHTHUX HEMPOHHUX MEPEK, METO]
HiABUILEHHS IPOCTOPOBOrO PO3Pi3HEHHSI CYIIyTHUKOBUX JIAHUX HA OCHOBI METO[IiB ITTMOMHHOIO HaBYaHHS, METO]]
HABYaHHS HEMPOHHUX MEPEX 06€3 YIUTeJIsl, MeTOIU MaTEMAaTUYHOI CTAaTUCTUKU Ta FeOlIPOCTOPOBOrO aHai3y.
BuKOprCTaHHS XMapHUX CEPeNOBUIL IJ1s1 OOpOOKM NaHUX. MeTon afjanTalliii peKypeHTHUX HEMPOHHUX MEPEX JIS
00’elHaHHS Ta rapMOHi3alii cynyTHUKOBUX AaHuX. Ofep>KaHi pe3yabTaTu: PeanisoBaHO apXiTEKTYPy PEKypEeHTHO]
HEVPOHHOI MepeXi 3 BUXOJIOM Y BUIJISIIi 6araToOBUMIPHOTO 4acOBOTO Psifly, OIIMCaHO 3arajlbHy cXemy ii IporpaMHoi
peasizallii Ta npouenypy TeCTyBaHHs. Peasi3oBaHO BIOCKOHaJIEHY apXiTeKTypy MOJieli IFIMOMHHOIO HaBYaHHS [1J1s
kiacudikauii yacoBux psniB Ha ocHOBI transfer learning, onyicaHo 3araspHy cxemy ii peasizarii Ta TecTyBaHHSI.
Po3pob6seHo npoLenypy TeCTyBaHHS pe3yJbTaTiB peKypPEeHTHOI HEHPOHHOI MepesKi 3 BUXOOM y BUIJISI I
6araTOBUMipHOI0 4acOBOrO Psy Ta pe3yjbTaTiB Mepesxi Ha OCHOBI transfer learning, onucaHo 3arajbHy CXeMy ix
peauizauii. PeanizoBaHo 3allpONOHOBaHUI METOZ, MiABUILEHHS IPOCTOPOBOTO PO3Pi3HEHHS CYITyTHUKOBUX JAHUX HA
OCHOBI MeTO[IiB IITMOMHHOIO HaBYaHHS 3 BUKopuctanHaMm Generative Adversarial Networks, onucano cxemy
IIporpamHoi peasisanii. PeasizoBaHi 3alIpONIOHOBaHI METOJIY 3JIMTTS CYIIyTHUKOBUX JAHUX BUCOKOTO T4 HU3bKOTO
IIPOCTOPOBOTO PO3Pi3HEHHS, ONKCAHO CXEMY ITPOrpaMHoOi peasizalii 3 06rpyHTyBaHHSIM BUOOPY 3aCc00iB pearisallii.
PeanizoBaHO npouenypy TeCTyBaHHS PE3yJIbTATiB METOLY IiIBUILEHHS IPOCTOPOBOrO PO3Pi3HEHHS Ta METOMIB

3JINTTA CYIIYTHUKOBUX NAaHUX BUCOKOI'O Ta HU3bKOI'O IIPOCTOPOBOI'O pOBpiBHEHHH.

Pedepar aHr1ilicbKOIO:

Purpose of work - improvement of existing and development of new deep learning methods and models to solve
problems of monitoring economic indicators and business intelligence based on the fusion of heterogeneous
satellite data and data from different sources of high spatial and temporal resolution. Research methods - machine
learning methods, statistical analysis, information technologies of big data analysis, improvement of deep learning
models, use of recurrent neural networks, method of increasing spatial distinction of satellite data based on deep
learning methods, methods of mathematical statistics and geospatial analysis. Using cloud environments for data
processing. A method for adaptation recurrent neural networks to integrate and harmonize satellite data. Results:
The architecture of the recurrent neural network with the output in the form of a multidimensional time series is
implemented, the general scheme of its software implementation and testing procedure are described. The
improved architecture of the model of deep learning for the classification of time series based on transfer learning
is implemented, the general scheme of its implementation and testing is described. Procedures for testing the
results of a recurrent neural network with output in the form of a multidimensional time series and network
results based on transfer learning are developed, the general scheme of their implementation is described. The
offered method of increase of spatial distinction of satellite data on the basis of deep learning methods with use of
Generative Adversarial Networks is realized, the scheme of program realization is described. The proposed
methods of merging satellite data of high and low spatial resolution are implemented; the scheme of software
implementation is described with justification of the choice of means of implementation. The procedure of testing



the results of the method of increasing spatial resolution.
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Hazga HTII yKpaiHCBKOIO: MeToy 31UTTS CYIlyTHUKOBKX JAHNX BMCOKOTO Ta HU3bKOTO IIPOCTOPOBOTO

PO3pi3HEHHS

Ha3zpa HTII aursiiicbKo10: Method of satellite data fusion of high and low spatial resolution
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