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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

HoBiTHi anmapaTHO-TIporpamHi 3aco6u CIIeKTPasIbHO-TIONIIPUMETPUYHOI 06pOOKY CUTHAMIB CUCTEM METeOPOJIOTiYHOI paiiosoKarii

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

OOG’eKT [OCIHiKEHHS - MpoLEecH AWCTaHLIHOrO 30HZIYBaHHS aTMOCHEepH, 30KpeMa MiKPOXBUIbOBUMMHUMU JIOKaLiiHUMU
cuctemamu. IlpegmeT [pocifikeHHd - [AonmuiepiBcbko-nonspumerpuyHi ([I1) meTroanM JUCTaHLIMHOTO 30HAYBaHHS JIst
ofiepKaHHsI [[iarHOCTUYHOI Ta IMPOTHOCTUYHOI iHpopMalii mpo MIKpOCTPYKTYpy i JuHAMiYHUI CTaH XMap Ta OMNafiB, HASBHICTH i
XapaKTEePUCTUKU He6Ge3NMeYHUX MEeTEeOpOJIOriYHUX OO€KTiB i1 sBum. MeTa po6GOTM - TeopeTUYHe Ta eKCIIEPHUMEHTaJIbHe
OOI'DYHTYBaHHSIX HAyKOBO-TEXHIYHMX pilleHb 06araToQyHKI[iOHaJbHUX  CIIEKTPAJbHO-TIONIPUMETPUYHUX CHUCTEM  JIJIst
JIUCTAHIITHOTO 30HIyBaHHS aTMoc(epH, IO CcIpsiMoBaHi Ha crBopeHHs [II mereoposoriyHoro pagiosokaropa (MPJI) i3
3aCTOCYBaHHSIM HOBITHIX iHQOpMaliiHMX Ta MIKPOEJEKTPOHHUX TEXHOJIOri 3 (YHKUIOHAJbHUMH MOKJIMBOCTSIMU |
MOTEHLiaIbHUMU XapaKTePUCTUKAaMHU, IO TIEPEeBEPUIYIOTh Kpallli 3aKOP/IOHHI pO3POOKH 332 KPUTEPIEM «BapTiCTh-SIKICTh». MeTomu
JOOCIIIKeHb — aHAJiTUYHUI, KOMITIOTEPHE MOJEJIOBAHHS, eKCIIepUMEHTAIbHUAN, 0OPOOKa HAHMX, MAKeTYBaHHA. Y 3aKJIIOUYHOMY
3BiTi y3arajJbHEHO Pe3yJbTaTU OOCJiIXKEeHb BCiX eTaliB poO6OTU i HaBeleHO pe3yybTaTU AOCTiIKeHb, BUKOHaHUX y 2021 pori.
Pospo6neno teopito Il AMCTaHLIAHOTO 30HAYBaHHS KpaleJbHUX ONaJliB MiKDOXBUJIBOBMMH pajapaMy, MaTeMaTH4Hi MOIEi
3B'a3ky JI1 BUMipIOBaHMX [TapaMeTPiB 3 XapaKTepUCTUKaMU MIKDOCTPYKTYpH i apameTpaMu AUHaMiKA MeTeOPOJIOTi4HUX 00€KTIB
3 ypaxyBaHHSM iHEpLiMHOCTI po3ciloBauiB, peXMMy 30HIyBAHHS, XapaKTEPUCTUK Pafapa, OCOOJMBOCTENl OOPOOKM CUTHAJIB.
3anponoHOBAaHO HOBY KOHILEMIisl MOOYJOBM MepPeXi MajlonoTy>KHUX i ekosoriyHux [I1 MPJI. Po3pobieHoO HOBI meToau
BUSIBJIEHHSI 30H HeOE3NEeYHUMX MEeTEOPOJIOTiYHMX SIBUIL Ta OLIHKM iX iHTeHcuBHOCTI. [IpefcTaBieHO pO3pOOJIEHi aJrOpPUTMU i
CTPYKTypU €(EKTUBHUX CHUCTEM KOMIIEHCALlii TAaCMBHUX 3aBaj, IPUHLMUIM i METOOM MifBUIIEHHS iHGOPMAaLifHUX MOXJIUBOCTEN
32 paxyHOK CIIJIBHOTO BUKOPUCTaHHSl iHQopMalii PpisHMX KaHaliB OTpUMaHHA iHQopMalii, po3pobraeHuil MakeT

€KCIIEPMMEHTAJILHOTO 3paska NpuiMabHO-TnepeaasaabHoro tpakry JIIT MPJIL
Pedepar (aHrI)

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.

Inpexc YIK: 621.37/.39; 621.38; 621.37; 621.39, 621.396.96

Kopu TemarnyHux pyopuk HTI: 47
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): HaykoBo-gociinHa po6oTa “HoBiTHI anapaTHO-IIPOrpaMHi 3aCo0U CIIEKTPaIbHO-TIOJSIPUMETPUYHOI

00pOOKM CUTHAJIB CUCTEM MEeTeOoPOJIOTiYHOI pasiiosokartii®.

Hassa npoaykii (anrui): Research work "The latest hardware and software means for spectral-polarimetric signal processing of
meteorological radar systems".

OuikyBaHi pe3yabTaTh: MeTOANYHI JOKyMEHTH

T'anyss 3acrocyBaHHS: PaziosioKanis, MOASIPUMETPUYHUN pajap, LOMEPiBCbKO-TIONSIPUMETPUYHA PafiosoKalliliHa CUCTEMA,

Mepeska MEeTeOPOJIOTiYHUX PaZlioI0KaTOPiB, 06PO6KA CUTHAIB.

Onuc npoaykuii (yKp): BukoHaHO OGI'DYHTYBaHHSIX HayKOBO-TEXHIYHMX pillleHb 6araTo(yHKLiOHAJIbHUX CIIEKTPAJIbHO-
MOJISPUMETPUYHUX CUCTEM JMCTaHLiHOro 30HAyBaHH ([I3) aTMocdepn, CIIPSIMOBAaHUX HA CTBOPEHHS ONIJIEPIBCHKO-
nosispumeTpudHoro ([II1) mereoposioriunoro pagiosnokaropa (MPJI) i3 3acTocyBaHHSM HOBITHIX iH(OPMaLiHUX Ta
MIKPO€JIEKTPOHHUX TEXHOJIOTIH. Po3po6eHo 6a30Bi MatematnydHi mogeni JIT 13. TIpoBeneHo aHai3 i MOJEIIOBAHHS 3B'SI3KY
BuMiproBaHux JI1 3MiHHUX 3 XapaKTePUCTUKAMU 06 €KTiB JOCIIPKEHHS, 00pPOOKY HAHUX eKCIIePUMEHTAIbHUX JOCTiIKeHb 1J1s1
Bepudikalii Mozesein. Po3po6s1eHO alrOPUTMU KOTEPEHTHOI LAPPOBOi MPOCTOPOBO-4aCOBOi 0OPOOKM CUTHAJIB i BUMIDIOBaHHS
napametpis JI1 MPJI, MeToau Ta aJIrOpUTMU BUSIBJIEHHSI 30H HEOE3IIEUHMX METEOPOJIOTIYHHUX SIBUIL, aJITOPUTMU i CTPYKTYpHU
cHUCTeM KOMIIeHcallii TacuBHUX 3aBaf.JlocaimKkeHo noinbHicTh noeaHanHs AIT MPJI i3 3aco6amu BUSIBJIEHHS 30H €JIEKTPUYHO]
aKTUBHOCTI Ta CMiJIbHOTO BUKOPUCTAHHS pafiio- i aKyCTUYHUX KaHaJliB. CTBOPEHO i BUIIPOOYBaHO eKciepuMeHTanbHi Maketu JI1

MPJI Ta aKyCTUYHOTO JIOKATOPA.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOILIO) AIs
3abe3eyeHHs! eKCIIOPTHOTO MOTeHIliaNy Ta 3aMillleHHIO0 iMITOPTY, [ToJinineHHs cTaHy HaBKOJMIIHBOTO cepeloBulla, EKoHOMis

€HEepPropecypcis

Cragis 3aBepmenocti HTII: 3it mo HIAJIKP
Buposamskenns HTII: He BupoBamkeHo

Crpoku BupoBazykeHHs: 01.201912.2021

Bupo6HuK npoaykuii: HAY

Cno>KHBayi NpoayKIii:

IlepcneKTHUBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJIKP
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9. 3aKkJII0YHI BiZOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB

ABep’sHoBa O0is AnaTosniiBHa (1.T.H., 1011.)
l'abpyceHko €ren IropoBuy (K.T.H., JO11.)

3anoposkenp OnexkcaHgp IBaHOBUY (1. T. H., Ipodecop)
Kaprnienko Basnepiii IBanoBuy (k. 6. H., 1011.)
Jlininceknii Onexcanap Opiftosny

[Tirepues Onexcangp AHApiiOBAY

Pynskosa 'anna MukoJsaiBHa

Cininun Pycrem Bopucosud (K.T.H., 1011.)

Cninyxina Okcana OseriBHa

YepBoHAK €Bren OJyieKCaHAPOBAY



UYxeHOuH Xy .. (K.T.H.)

lllep6uHa Onbra AnimiBHa

KepiBHHK opraHi3samii:
Jlyupkuit Makcum 'eoprifioud (1. T. H., mpodecop)
KepiBHHKH pOGOTH:

Sinoscbkuit Gernike Vocunosud (1. T. H., 1podecop)

KepiBHUK Bizainy peectparii HayKoBoi AisibHOCTi
YxpIHTEI
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FOpuenko T.A.



