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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil aepOKOCMiYHMIA yHiBepcuTeT im. M.E.
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHuil aepokocMiuHumii yHiBepeuteT im. M.E.
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dopma BaacHOCTI:
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 49.43.29

Tema guceprauii:
1. OnTumiszanis 06pob6Ky HAAINPOKOCMYTOBUX CUTHAJIB y ACUBHUX PalioMETPUYHUX IIPUCTPOSIX i CUCTEMAX,

BKJIIO4al04Y¥ CUCTEMU allEPTYPHOT'O CUHTE3Y

2. Optimization of ultrawideband signal processing in passive radiometric devices and systems including aperture
synthesis systems

Pedepar:

1. O6'exT mocyigKeHHs - 00poOKa CUTHAJIB y paZioOMETPUYHUX [IPUCTPOSIX i cUcTeMax; MeTa AOCIIiIPKeHHS -
PO3BUTOK CTaTUCTUYHOI TE€OPii ONTUMAaIbHOI IPOCTOPOBO-YaCOBOi 0OPOOKM CUTHAMIB y IACUBHUX PaZlioOMETPUYHUX
IIPUCTPOSIX i cUCTEMAax, po3poOKa Bif[IOBIIHUX METOIB, AITOPUTMIB i 3aC006iB 3 TOCIIiIPKEHHSIM X IOTEHLiaJIbHUX i
peaJIbHUX [TOKA3HUKIB SIKOCTi; METOIY JOCJIIPKEHHS - METOIM MAaTeMAaTUYHOI CTaTUCTHKM, TEOPii ONTUMAIbHUX
pilleHb Ta eJleMeHTH (PYHKLIOHAJIbHOTO aHasli3y, Teopii NOTEeHLiMHOI TOYHOCTI, CIIEKTPaIbHO-KOPEJISLiiHOrO
aHa’li3y, YACEJbHOTO MOJEJIIOBAHHS CUHTE30BAHUX AJITOPUTMIB i (PYHKLiNl HEBU3HAYEHOCTEN; PE3YyJIbTaTH -
nifgBuIeHo e(peKTUBHICTb PAliOMETPUYHUX IIPUCTPOIB KOMIIEHCAL[ITHOTO Ta MOAYJISLIMHOTO THUIIIB, MiABUIIEHO

ePeKTUBHICTb PaZjioOMETPUYHUX [IPOCTOPOBO-PO3IO/IiIEHUX CUCTEM Ta CUCTEM allepTypPHOTO CUHTE3Y, MiABUILEHO



e(eKTUBHICTb OLIiHIOBAaHHS PaZliOMETPUYHUX 300paKEHb Y CKAaHYIOUMX PAliOMETPUYHUX [IPUCTPOSIX, MiJBUIEHO
TOYHICTb OLIiHIOBAaHHS NIapAMETPIB PaZlioTENI0BOrO BUIIPOMIHIOBAHHS TOYKOBUX Ta IPOCTOPOBO-PO3MNOLiIEHUX
00'€KTiB, MiJBUIIEHO PO3[ilIbHY 34ATHICTb PaZiOMETPUYHUX CUCTEM, MiABUILEHO (PIIYKTyaliliHy YyTJIMBICTb
palioMeTPUYHUX IPUCTPOIB i cuCcTeM; HOBU3HA - YJOCKOHAJIEHO KOHLEMNIiI0 BUPIllIeHHs 3a7ja4 CTAaTUCTUYHOTO
CUHTE3y PafiOMETPUYHUX IIPUCTPOIB i CUCTEM, YIOCKOHAJIEHO MO eIl HAAINPOKOCMYTOBAX BUMIAJKOBUX
IIPOCTOPOBO-YaCOBUX CUTHAJIIB i IyMiB, OTPUMAB MOJAJIBIINI PO3BUTOK MAaTEMATUYHUI anapaT V-NepeTBOPEHb,
BIIEplIE BBEJEHO BU3HAYEHHS [IOTEHLINHOI PJIyKTyalifHOI YyTJIMBOCT] paZiOMETPUYHHUX [IPUCTPOIB i CUCTEM Ta
OTpMMaHi ii OLIHKY [J151 IIMPOKOrO KOJla PafioOMETPUYHUX IIPUCTPOIB Ta CUCTEM, OTPpUMAJia MOAAJbIINY PO3BUTOK
Teopisi CUHTEe3y paslioMeTPUYHUX IPUCTPOIB KOMIIEHCALIIHOTO TUILY, BBe/ieHe y3arajbHeHe BU3HAYeHHs QYHKILi]
HEBM3HAYEHOCTi pajioMETPUYHUX IIPUCTPOIB i CUCTEM, BIleplie OTPUMAaHO KOMIIJIEKCHE BUPILIEHHS 3a71a4i OL[iHK1
NapameTpiB TOUKOBUX i IPOCTOPOBO-PO3NOIiIeHUX 00'€KTIB paliOTENIOBOTO BUITPOMIiHIOBAHHS B PaJliOMETPUYHUX
IIPUCTPOSIX 3 HECTAOLIbHUM BXiIHUM TPAKTOM, OTpMMaJa [OAAJIbIINIA PO3BUTOK CTATUCTUYHA TEOPisl ONTUMATIbHUX
OI[iHOK TTapaMeTpiB PaiOTENJIOBOTO BUIIPOMiHIOBAaHHS B 6araroejeMeHTHUX IPOCTOPOBO-PO3NOAiIEHUX
HaIIMPOKOCMYTOBUX PaJiOMETPUYHUX CUCTEMaX, BIleplle BUBHAYEHO Ta JOCJiIPKeHO QYHKIIil HeBU3HAYEHOCT]
6aratoesieMeHTHUX IPOCTOPOBO-PO3NOiIEHUX By3bKOCMYTOBUX, 6araTO4aCTOTHUX i HAAMNUPOKOCMYTOBUX
PazlioOMETPUYHUX CUCTEM IS MIIJILHOTO, PO3PIIPKEHOTO i CUJIBHO PO3PiIPKEHOTO PO3TAlllyBaHHSI aHTEHHUX
€JIEMEHTIB, IiIBUILLIEHO SIKiCTh (GOPMYBaHHSI IEPBUHHUX PaZliOMETPUYHUX 300PKEHb; CTYIIiHb YIIPOBAIKEHHS -
YIIPOBAIKEHO; Tajly3b - NPUIAL00yyBaHHS.

2. The object of research - signal processing in radiometric devices and systems; the aim of research -
development of the statistical theory of optimal spatio-temporal signal processing in passive radiometric devices
and systems, development of the corresponding methods, algorithms and means of research of their potential and
real quality indexes; methods of research - methods of mathematical statistics, the theory of optimal solutions and
elements of the functional analysis, the theory of potential accuracy, the spectral and correlation analysis,
numerical modeling of the synthesized algorithms and ambiguity functions; results - efficiency of radiometric
devices of compensation and modulation types is raised , efficiency of the radiometric spatial distributed systems
and systems of aperture synthesis is increased, efficiency of estimation of radiometric images in scanning
radiometric devices is increased, the accuracy of an estimation of parameters of radio thermal radiation of the
point and spatial distributed objects is increased, resolution of radiometric systems is increased, fluctuation
sensitivity of radiometric devices and systems is increased; novelty - the concept of the solution of problems of
statistical synthesis of radiometric devices and systems is improved, models of ultrawideband random spatio-
temporal signals and noise are improved, the mathematical apparatus of V-transforms was further developed,
determination of potential fluctuation sensitivity of radiometric devices and systems for the first time is entered
and its estimates for a wide range of radiometric devices and systems substantiated, the theory of synthesis of
radiometric devices of compensation type was further developed, the generalized definition of ambiguity function
of radiometric devices and systems is entered, for the first time the complex solution of a problem of an estimation
of parameters of the point and spatial distributed objects of radio thermal radiation in radiometric devices with the
unstable predetection section is substantiated, the statistical theory of optimal estimates of parameters of radio
thermal radiation in the multi-element spatial distributed ultrawideband radiometric systems was further
developed, ambiguity functions of the multi-element spatial distributed narrow-band, multi-frequency and
ultrawideband radiometric systems for the thick, thinned and greatly thinned arrangement of antenna elements
for the first time are defined and investigated, quality of formation of primary radiometric images is increased; the
degree of implementation - implemented; area - instrumentation.
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