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1. MeTom, aKTUBHOTO allePTYPHOT0O CUHTe3Y 17151 GOPMYyBaHHS paiio300paxkeHb IPYU JUCTaHLiTHOMY 30H/IyBaHHi 3

a€pPOKOCMIYHUX HOCIiB

2. Method of active aperture synthesis for radar imaging by remote sensing from aerospace carriers



Pedepar:

1. InceprauiiiHe OCIiIPKEHHS CIIPSIMOBaHE Ha PO3POOJIEHHS i TOCIIPKEHHSI METOY aKTUBHOTO allepTYPHOTO
CHHTe3Y, SIKUI [OLiJIbHO BUKOPUCTOBYBATH 11711 GOPMYyBaHHS Paflio300paskeHb Y 30Hi OISy, sIKa TPaAULiHO He
OTJISIIAETHCS 3 AePOKOCMIYHUX HOCIIB. 1151 30Ha o6MeKeHa KyTamy orisiny +15°Bij HapsIMKY B HAIup i TpaAULiiiHO
He MeperysAaeTbCs pafiosoKaliHuMu 3acobamu GOpMYBaHHS 300paKeHb y 3B’13KY 3 HU3bKOIO PO3Pi3HIOBAJIbHOIO
3[IATHICTIO PafiapiB 3a IPOCTOPOBUMU KoopAuHaTaMu. OCOoO6IMBICTIO PO3POOIIOBAHOTO METOY € BUKOPUCTaHHS
IIMPOKO /HAAIIMPOKOCMYTOBUAX CTOXaCTUYHMX CUTHAJIB, SIKi I03BOJISIOTH PeasidyBaTy y pO3po0II0BAHOMY METO/IiB
IepeBaru CleKTpaJbHOTO allePTyPHOTro CUHTe3y. Jlaji y poboTi OTprMaB NMOJAbIINN PO3BUTOK METOJ, aKTUBHOTO
anepTypHOro CUHTE3Y, SIKUI1 Ha BiIMiHY Bifj TpaAULIifHMX IACUBHUX CUCTEM allepTyPHOrO CUHTE3Y 3abe31edye
dopMyBaHHS PaZlio300paskeHHb Y 30HI orJsiay +15° Bifl Hagupy, panio306paskeHHs! IPOIOpLiliHe TUTOMIN
e(eKTUBHIll 1I0BEPXHi PO3CiIOBaHHS, a HE €KBiBaJI€HTHIl LIyMOBill TeMIIEPaTYpPi, SIK Lje XapaKTePHO [J1s1 KIIACUYHUX
CUCTEM allePTypHOTO CUHTE3Y. MeTO, aKTUBHOTO allepTyPHOTrO CUHTE3Y Iepeadadae HasIBHICTD AxKepesa
CTOXaCTUYHOTO MKUPOKO /HAAIINPOKOCMYTOBOTO PaliOBUIIPOMIHIOBAHHS, SIKE [IPYU IEPEBIIOUTTI i CTUIIBHOIO
[IOBEPXHEI0, 00POOJISIETHCS Y 6araTboi KPOKOPEIALIMHUX KaHamax i 4o3BoJisie GOPMYyBaTU Pafiio306paskeHHS, SIKe €
MIPOMNOPLiHUM NUTOMIN epeKTUBHI 1o BinouTTs. Lle m03B0JIs€ KOMILJIEKCYBATH iCHYIOUi pajapu 3
CHHTE3yBaHHSM allePTYPH 3 PalapoM, SIKMI pPeaslidye MeTOJ, aKTUBHOT'O allePTyPHOTro CuHTe3y. [Ipu nboMy 30Ha
OTJISIY 3 a8POKOCMIYHOIO HOCIS CTa€ CYLIbHOIO Y [iana3oHi KyTiB +50°. B po60Ti 3a1IpOIIOHOBAHO [OCiI)KEeHH]
0yJ10 yAOCKOHAJIEHO METO], BTOPUHHOIO 06p06JI€HHS pajiio306pakeHb. Llell MeToJ I'PYHTY€EThCSI Ha ONTUMAJIbHIN
dinprpauii pyHKLiAMY, SIKi € 3BOPOTHUMU 110 GYHKIIi HEBU3HAYEHOCT] pagiocucTeMu, Ta J03BOJISE MiABUIUTH

Bi3yaJsIbHY SIKiCTb 300pa’K€Hb.

2. The dissertation research is aimed at developing and researching the method of active aperture synthesis, which
is advisable to use for the formation of a radio image in the viewing area, which traditionally does not inspect by
aerospace carriers. This area is limited by viewing angles of + 15° from the direction to the nadir and is traditionally
not viewed by radars by means of imaging due to the low resolution of radars in spatial coordinates. A feature of
the developed method is the use of wide / ultra-wideband stochastic signals, which make it possible to realize the
advantages of spectral aperture synthesis in the developed method. Further in the work the method of active
aperture synthesis, synthesis of the optimal algorithm of observation processing, quasi-optimal algorithm of signal
processing, and development of the scheme of radio system has been proposed which unlike traditional passive
systems of aperture synthesis provides formation of radio images in the field of view effective scattering surface,
rather than the equivalent noise temperature, as is typical for classical systems of aperture synthesis. The method
of active aperture synthesis involves the presence of a source of stochastic wide / ultra-wideband radiation, which
when reflected by the underlying surface, is processed in many crocorrelation channels and allows you to form a
radio image that is proportional to the specific effective reflection area. This allows combining existing radars with
aperture synthesis with radar, which implements the method of active aperture synthesis. In this case, the viewing
area from the aerospace carrier becomes continuous in the range of angles + 50 °. In the work, the method of
secondary processing of radio images has been improved. This method relies on optimal filtering with functions
that are reversible to the ambiguity function of the radio system to improve the visual quality of images.
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