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Pedepar:

1. Incepranist Ha 3006YTTSI HAYKOBOTO CTYIIEHs KaH[WaTa TeXHIYHUX HayK 3a creuianpHicTio 05.13.06
«InpopmaniitHi rexHosorii». (05 - TexHiyHi Hayku). - HanjionanbHa MeTanypriiiHa akageMist YKpainy,
HanioHanbHuii TexHIYHUI yHiBepcUTeT «JHITPOBCHKA NOJiTeXHiKa», JIHinpo, 2020. Y quceprauiiiHiil po6oTi
PO3B’s13aHa BaKJIMBa HAyKOBO-TIPMKJIQZHA 33/1a4a MiIBUIIEHHS €(PeKTUBHOCTI METOIiB Iemn(pyBaHHs Ta
OII€PaTMBHOTO MOHITOPMHIY O0'€KTIB 3¢ MHOi IIOBEPXHi LIJISIXOM CTBOPEHHSI HOBUX iHPOPMaLiliHUX T€XHOJIOTIN
nemunpyBaHHs Ta 6araTOBUMipHOi OOPOOKM ONTUYHMX i paJlapHUX CYITyTHUKOBUX 300paXKeHb. YJOCKOHAJIEHO
aBTOMATM30BaHy iHOPMaLiliHy TEXHOJIOTIIO NoNepeIHbOI 06POOKU CYITyTHUKOBUX JAHUX, aJITOPUTM iHTepIIoJsLii

OaraTokaHaJIbHUX A€POKOCMIUYHUX 300pa’keHb Ha OCHOBI BelBJIET-TIEPETBOPEHD. YIOCKOHAJIEHO TEXHOJIOTI0



nigBuIIeHHs iHGOPMATUBHOCTI 6araTOCMEKTPaIbHUX a€POKOCMIYHMX 300pakeHb Ha OCHOBI JliHiliHOTO THS-
[IepeTBOPEHHS Ta KiJIbKICHO OILiHeHO i BIJIUB micJist poboTu anroputmy. PospobsieHi inpopmaniiiHi TeXHOorii
T€MaTUYHOI 0OPOOKU BUSIBJIEHHS Ta KOMIIEHcallii TiHel Ha 6araTokaHaJbHUX CYITyTHUKOBUX 300paXkKEHHSX
HaJ|BMCOKOTO IIPOCTOPOBOTrO po3pi3HeHHs. Po3po6iieHo iHpopMaliliHy TEXHOJIOTIIO e PpyBaHHs INTYYHUX
00’eKTiB Ha 6araTOKaHaJIbHUX CYIyTHUKOBUX 300Pa’KEHHSIX BUCOKOTO IPOCTOPOBOTO PO3Pi3HEHHS HA OCHOBI
MOPQOJIOTiYHUX iHIEKCIB i3 3aCcTOCyBaHHSIM CTPYKTypHOro enemeHTy LINE, sikuil Hafae Halikpaliii pesysibTaT y
IIOPiBHSIHHI 3 IHIIMMU BUAAMU, €(PEKTUBHO BU3HAYAIOUM I'PaHULIi Ta KOHTYpH OyJiBesb CKIagHoi GOpMHU.
[IpoBeneHo NOPiBHSIBHUI aHai3 €(PEKTUBHOCTI KIIACMYHUX METOIB Kacudikalii (poTorpaMMeTpUYHUX
300paskeHb. JoCipKeHHs ToKa3asy, 10 3aCTOCyBaHHs iHDopMaLifiHOI TexHoJIOori femndpyBaHHs WTYIHUX
00'€KTiB Ha OCHOBi MOP(OJIOTiYHUX iH/IEKCiB IPU3BOAUTH [IO YiTKOrO BU3HAUYEHHS [axiB OyZiBesb y IOPiBHSIHHI 3
KJIAaCUYHUMU MeTonaMu Kinacudikaliii, TOyHiCTb BU3HaY€HHS cKiafae noHay 90%. 3anponoHOBaHi METOU Ta
iHdopmalliiiHi TeXHOJIOTi 11 BUPilIeHHSs IPUKJIAJHUX 3a[1a4 CYITyTHUKOBOTO MOHITOPUHIY peasi3oBaHi y BUTJIS ]
web-nnatdopmu «EOS Processing» 3 xMapHOIO apxiTeKTypolo, 110 J03B0JIsie BUKOHYBATU OIepaliii 10 BUBHaYEHHIO
3MiH 3€MHOI I0BEPXHi i3 3aCTOCYBaHHSM ONTUYHUX Ta PafapHUX JaHUX 6€3 3aBaHTaXXEHHS 300pa’Ke€Hb Ha JIOKAJIbHI
004K CII0BaJIbHI MOTY>KHOCTI. BUKOHaHHS omepaliit 06pobKy 3a oIoMorow xmMapHoi miargopmu «EOS Processing»
BifOyBaeThCs y pa3u LIBUALIE Y [TIOPIBHSHHI 3 TOBHUM IJMKJIOM OOPOOKY IIpU CTallioHapHil 06pobui. Kimoyosi cyosa:
KOCMIiYHi JJaHi, CylyTHUKOBI 300paskeHHs1, iHpopMalLliiiHi TeXHOoorii, nemudpyBaHHs, po3Ii3HaHHs, web-cepBic,

MOHITOPVHT.

2. Thesis for scientific degree of Candidate of Technical Sciences in specialty 05.13.06— «Information technology».
(05 - Technical Sciences). - National Metallurgical Academy of Ukraine, National Technical University «Dnipro
Polytechnic», Dnipro, 2020. The important scientific and applied problem of increasing the efficiency of methods
for interpretation and operational monitoring of objects on the earth's surface by developing new information
technologies for interpretation and multidimensional processing of optical and radar satellite images is solved in
the thesis. Information technologies of satellite data of different physical nature (optical and radar) preprocessing
and thematic processing have been developed. The interpolation algorithm of multispectral aerospace images is
improved based on wavelet transforms, which in comparison with the classical interpolation algorithms allows to
achieve better quality of results. The scalable image is more informative. Studies have shown that the value of
information entropy is higher than corresponding values obtained using known interpolation algorithms.
Information technology for enhancing the spatial resolution of multispectral aerospace images based on linear
IHS-transformation is improved and its influence is determined. It has been investigated that as a result of
multispectral images processing using linear and nonlinear IHS-transformations, the correlation is reduced, the
errors are reduced, the synthesized images have increased informative content compared to the primary images.
The information and signal entropy of images synthesized using IHS-conversion significantly exceeds the
corresponding values calculated for the primary multispectral image. Visual and quantitative analysis convincingly
demonstrates that, unlike nonlinear conversion, image synthesized by linear IHS-model results in color distortions
and unrealistic perception of multispectral image. The basic steps of automated method of preprocessing
Sentinel-1radar satellite data for solving applied monitoring problems are analyzed. Information technology has
been developed for shadow detection and compensation on geospatial multispectral satellite images of ultra-high
spatial resolution. The obtained results show that the proposed technology for shadow detection and
compensation on ultra-high spatial resolution multispectral satellite images allows to qualitatively compensate
shadow areas unlike other algorithms and to avoid the formation of erroneous objects. Information technology of
artificial objects interpretation on high spatial resolution multispectral photogrammetric images based on
morphological indices is proposed. A comparative analysis of efficiency applying different types of structural
element for buildings recognition on high spatial resolution multispectral aerospace images based on
morphological indices is performed. The research results indicate that the use of the LINE structural element
allows to achieve the best results compared to other types, effectively detect boundaries and contours of buildings
with complex shape. A comparative analysis of the efficiency of classical methods of photogrammetric images
classification is performed. Studies have shown that the use of information technology to artificial objects



interpretation based on morphological indices allows to clearly find building roofs in comparison with classic
classification algorithms. The accuracy is 90%. The developed information technologies for solving practical
problems of optical and radar satellite monitoring allow detecting changes and temperatures of anthropogenic
objects based on different-time images, interpret changes in forest plantations and floods. The proposed
information technologies are based on temporal changes, allowing observation and research in large-scale
inaccessible territories over a long period. The automation of the proposed methods and information technologies
for solving satellite monitoring applications is implemented in the form of a cloud-based «EOS Processing» web
platform that allows to perform operations on detecting changes in the earth's surface using optical and radar data
without uploading data to local computing capacities. The speed of processing operations run with the help of
web-service «EOS Processing» in comparison with the full cycle of stationary processing is high due to automation
and cloud computing using distributed processing of information. Keywords: space data, satellite images,
information technology, interpretation, recognition, web-service, monitoring, time series data.
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