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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HosiTHi anapaTHO-NIporpamMHi 3aco6u CIeKTPalbHO-MOJISIPUMETPUYHO] 0OPOOKM CUTHAJIB CUCTEM METE€OPOJIOridYHO]

papnioJsiokauii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Novel hard- and software for the spectral polarimetric signal processing in meteorologic radiolocation systems

Pedepat yKpaiHCBKOIO:

OG6’eKT DOCiIKEHHS — TPOLIeCU JUCTAHIIHOTO 30HyBaHHS aTMOC(EPH, 30KPeEMa MiKpOXBUIIbOBUMUUMU
JIOKaliHUMU cucteMaMu. [IpefMeT nocimKeHHs — AomnepiBcbKo-nossipumerpuyHi (JIT) metogu
IVCTAHLIMHOTrO 30HAYBAHHS 17151 OJlE€P>KaHHS [IiaTHOCTUYHOI Ta IPOrHOCTUYHOI iHpopMallii Npo MiKPOCTPYKTYPY i
IVHAMIYHUI CTaH XMap Ta OMNaiB, HASIBHICTb i XapaKTEPUCTUKU HEOE3MEeYHUX METEOPOJIOTIUHMX O0'EKTIB i SIBUIL.
MeTta po60TH — TEOpETUYHE Ta €KCIIEPUMEHTAIbHE OOIPYHTYBaHHIX HAYKOBO-TEXHIYHUX pillleHb
6araTOQyHKIiOHAJIbHMX CIIEKTPaJIbHO-TIOJISIPUMETPUYHUX CUCTEM [IJIs1 AUCTAHLITHOTO 30HyBaHHs aTMOC(epH, 1110
CIIpsIMOBaHi Ha cTBOpeHH: [I1 meTeoposoriyHoro pagiosnokaropa (MPJI) i3 3acTocyBaHHSIM HOBITHIX
iHpopMaLiiiHUX Ta MIKPOEJIEKTPOHHUX TEXHOJIOTIH 3 (PYHKIIOHATBHUMU MOXKJIMBOCTSIMU i IOTEHLiaIbHUMU
XapaKTepUCTUKaMU, 1110 [1IepeBepIIyIOTh Kpallli 3aKOPAOHHI pO3pOOKY 32 KpUTEPieM «BapTiCTh-SIKiCTb». MeTonu
IOCiIKeHb — aHAJIITUYHUH, KOMITIOTEPHE MOJEJI0OBAHHS, €KCIIEPUMEHTAJIbHUI, 00pOOKA JaHUX, MaKeTyBaHHS. Y
3aKJIIOYHOMY 3BiTi y3arajibHEHO pe3yJIbTaTH IOCIIiIKeHb BCiX eTalliB po60THy i HaBeeHO pe3yJIbTaTy NOCIiIKeHb,
BUKOHaHUX y 2021 poui. Po3pobsieHo Teopito [T aucTaHLiliHOrO 30HAyBaHHS KpalebHUX ONaiB
MIKPOXBUJILOBUMU PaZilapaMu, MaTEMATU4HI MoJieli 3B'43Ky JII1 BUMipIOBaHMX ITapaMETPiB 3 XapaKTEPUCTUKAMU
MIKPOCTPYKTYpH i NapaMeTpaMy AUHAMIKA METEOPOJIOTiYHUX 00'€KTIB 3 ypaXyBaHHSIM iHEpLiHOCTI po3ciloBayis,
peKMMy 30HIyBaHHS, XapaKTEPUCTHUK Paiapa, 0COOINBOCTEN 0OpOOKYU CUTHAJIB. 3aIIPOIIOHOBAHO HOBY KOHLIETIII sl
11o0y10BY MepesKi MaJIONOTY>KHUX i ekosioriynux JJIT MPJI. Po3po6seHo HOBi MeTOAY BUSIBJIEHHSI 30H HEOe3NeYHUX
METEOPOJIOTIYHUX SIBUIL Ta OLiHKY iX iIHTeHCUBHOCTI. [IpeficTaByeHo po3po06JieHi aIrOPUTMH i CTPYKTypU
eeKTUBHUX CUCTEM KOMIIEHCALlil TaCUBHUX 3aBajl, MPUHIUIIM i METOOM MifiBUlIeHHS iHDOopMaLiiHNX
MOYJIMBOCTEH 33 PaXyHOK CIIiIJIBHOI'O BUKOPUCTaHHS iHPopMmaliii pisHUX KaHasliB OTpuMaHHs iHdopMalii,

PO3p0o6JIeHUI MaKeT eKCIIEPUMEHTAIbHOTO 3paskKa IpuiiMasbHO-TiepeaasanbHoro Tpakry IIT MPJL.

Pedepar aHIJIiHCBKOIO:

The object of research is the processes of remote sensing of the atmosphere, in particular with microwave
location systems. The subject of research is Doppler-polarimetric (DP) methods of remote sensing to obtain
diagnostic and prognostic information about the microstructure and dynamic state of clouds and precipitation, the
presence and characteristics of dangerous meteorological objects and phenomena. The aim of the work is
theoretical and experimental substantiation of scientific and technical solutions of multifunctional spectral-
polarimetric systems for remote sensing of the atmosphere, aimed at creating a DP meteorological radar system
(MRS) using the latest information and microelectronic technologies with functional capabilities and potential
characteristics surpassing the best foreign developments on the cost-quality criterion. Research methods:
analytical, computer modeling, experimental, data processing, breadboarding. The final report summarizes the
results of research at all stages of the work and presents the research results conducted in 2021. The theory of
remote sensing of droplets and other hydrometeors by microwave radars, mathematical models of the
relashionship between measured parameters and characteristics of microstructure & parameters of dynamics of
meteorological objects taking into account the inertia of scatterers, sounding mode, characteristics of the radar,
and features of signal processing are developed. A new concept of building a network of low-power and
environmental DP MRL is proposed. New methods for detecting zones of dangerous meteorological phenomena
and estimating their intensity have been developed. The developed algorithms and structures of effective systems



for clutter compensation, principles and methods for increasing information possibilities by joint using
information of various information channels are presented. The model of an experimental sample of a receiving-
transmitting tract of DP MRS is developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HaykoBo-gocminHa po6ora “HoBiTHi anapaTHO-IporpamHi 3ac061 CIIEKTPaIbHO-

MOJISIPUMETPUYHOI 0OPOOKU CUTHAJIIB CUCTEM METEOPOJIOTiYHOI pafiosoKanii®.

HasBa HTII aHI/IiliCbKOIO: Research work "The latest hardware and software means for spectral-polarimetric

signal processing of meteorological radar systems".
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: MeToan4Hi JOKyMEHTH

I‘a.nysb 3aCTOCYBaHHSI: Pajiosiokaliis, MOJSPUMETPUYHUI Pajiap, AOIJIEPIBCbKO-TIOIIPUMETPUYHA

pajiionokalnifHa CUCTEMa, Mepeska METeOPOJIOTIYHUX PafioIoKaTopiB, 06poOKa CUTHATIB.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Bukonano o6rpyHTyBaHHAX HAYKOBO-TEXHIYHUX PillleHb 6araToyHKIIOHATbHUX CIIEKTPAJILHO-
NOJIIPUMETPUYHUX CUCTEM AUCTAHLIAHOrO 30HAYBaHHs (I3) aTMocdepu, CIpSIMOBAaHMX Ha CTBOPEHHS
JomnruiepiBcbko-nossgpumerpudHoro ([I1) meteoposoriyHoro pazgiosnokaropa (MPJI) i3 3acTocyBaHHSIM HOBITHIX
iHpopmaLiiHUX Ta MIKpPOEJIEKTPOHHUX TEXHOJIOTi. Po3pobieHo 6a30Bi MaTemaruyHi mopei JAI1 3. [TpoBeneHo
aHaJi3 i MoJesIIoBaHHSI 3B's13Ky BUMipIoBaHUX JIIT 3MiHHUX 3 XapaKTepUCTUKAMU 00'€KTiB IOCTiIKEHHS, 06POOKY
IAHUX eKCIIEPUMEHTATbHUX NOCimKeHb 151 Bepudikallii monenein. Po3pobeHo airopuTMu KOrepeHTHO]
111ppoBOi NPOCTOPOBO-YaCOBOi O6POOKU CUTHAIB i BUMipioBaHHs napameTpiB AI1 MPJI, MeTonu Ta anroputrmu
BUSIBJIEHHS 30H HEOE3IIE€UHNX METEOPOJIOTIYHUX SBUIL, AJITOPUTMU 1 CTPYKTYpU CUCTEM KOMIIEHCALlii TaCMBHUX
3aBag.JocaimkeHo nouinbHicTh noegHanHs JIT MPJI i3 3aco6aMy BUSIBIIEHHS 30H €JIeKTPUYHOI aKTUBHOCTI Ta
CITiJIbHOTO BUKOPUCTAHHS pPafiio- i aKkyCTUYHUX KaHasiB. CTBOPEHO i BUIIPOOYBaHO eKcIllepuMeHTasbHi makeTu JT1

MPIJI Ta aKyCTUYHOTO JIOKATOPA.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,
TEXHOJIOTI! TOIIO) 17151 3a6€e3M1eYeHHs €eKCIIOPTHOrO NMOTEHIialy Ta 3aMillleHHIo iMNIopTy, [losinmeHHs cTany

HaBKOJIMIIHBOTO CEpenoBUIla, EKOHOMIS eHepropecypcis

Bnyins HTII Ha moBKiJjs:

BrnpoBags>keHnHs HTII: He snposamxero

ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2019
3akiH4YeHHs eTamy: 12.2021

Crno>kuBavi NPOAYKILii:
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IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
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TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:
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