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Pedepar:

1. Incepraujiiine OOCIiIpKEHHs IPUCBSIYEHE CTaTUCTUYHIN ONTUMi3alii MeToy (POpMyBaHHS Palio300pa’keHb
[IOBEPXHI B PaliOTEXHIYHUX CUCTEMAX 3 TEXHOJIOTIEI0 CUHTE3Y allepTyPHU 3a YMOBU JLOCIIIPKEHHS CTATUYHOI TiIIHKY
ITIOBEPXHi Ta MOKJIMBOCTI CEHCOPY PYXaTHUCS 3a HENPSIMOJIIHIMHOIO TPAaeKTOPi€t0. 3a pe3yibTaTaMy aHali3y
OCHOBHUX OIlepallill IpPOCTOPOBO-4aCOBUX CUTHAJIIB B OTPMMAHOMY ONTUMAIbHOMY METO/i PafiiobayeHHs
CTaTUYHOI IOBEPXHi B fUCEPTaLiHOMY HOCIKEHI pO3p006JieHa CTPYKTYPHA CXEMA PaliOTEXHIYHOI CUCTEMU
0€3KOHTAaKTHOTO BUMIPIOBaHHS IlapaMeTpiB TECTOBUX IIOBEPXOHb Ta 00'€KTIB B 1abopaTOpHUX yMOBa. Taki cuctemMu
IIPOIOHYETHCSI BUKOPUCTOBYBATH J1JI1 BUPillIEHHS [TMTaHb MCTaHLiIHOrO 30HIyBaHHS (CTBOPEHHS TECTOBUX
300pa’KeHb [10BEPXOHb, HA3€MHUX CIIOPY/I, IOBITPSIHUAX CY[I€H Ta PiI3HOMaHITHOI TEXHIKU TOILO) Ta TMTAaHHSX
HEepYIHIBHOTO KOHTPOJIA (BY3JIiB, IPUJIAZiB, arperaTis yepes pagionpo3opi BikHA B KOpIycax TOIO). TakKuM YMHOM,

aBTOPOM JIOCATHYTA META AUCEPTALiHOrO JOCIIIPKEHHS — MiJBULIEHHS PO3LibHOI 30ATHOCTI PaJiosoKaliiHAX



300pakeHb TECTOBUX [IOBEPXOHDb Ta 00'€KTIB 32 PAXyHOK CTaTUCTUYHOI ONTHMIi3aLii MeToay iX (pPOpMyBaHHS B
PaZlioTEXHIYHUX CUCTEMAX 3 CUHTE3YBAaHHSIM allepTypPH, L0 PyXalOTbCA HAZ, CTATUYHOIO CLIEHOIO 3a
HEIPSIMOJIiHIHOIO TpaekTopieto. O6’€KTOM JO0CIiIKeHHs € poliec GOPMYBaHHsI pajlioIOKaLiHUX 3006paXkeHb
CTaTUYHOI CLIEHU PaAiOTEXHIYHOIO CUCTEMOIO, L0 PYXAETLCS 32 HEMPAMOJIiHIMHOIO TpaekTopieto. [IpenmeTom
IOCJIiIPKEHHS € CTaTUCTUYHO ONTUMAJbHI METOIHU 1 aJITOPUTMU IIPOCTOPOBO-4aCOBOi 0OPOOKYU CUTHAJIIB B
paziosioKaLifHUX CUCTeMax 3 CUHTE3yBaHHSIM alepTypu. AKTyasIbHiCTb BUKOHAHOT'O NOCIiZPKEHHSI 06YMOBJIeHa
THM, 1O Cy4YacCHi CUCTEMU OTPUMAaHHS 300paKeHb 3eMJli 200 KOCMOCY MalOTh HU3KY HEZIOJIKiB BilHOCHO 337a4
OTPMMAaHH$ BUCOKOTOYHHUX Palio300pakeHb OKPEMUX CTaTUYHUX CLIEH: BEJIMKi po3Mipy, BeJIMKa Maca, 3aJIeXKHICTb
Bif| Op6iT Ta 06epTaHHs 3eMJIi, HEMOXKJIMBICTh OTPUMAaHHS 300pakeHb HEBEJIMKUX ClIeH Tou0. BogHovac HasBHi
pillIeHHs] OTPMMaHHS pajio300pakeHb IPEAMETIB, 110 3HAXOISThCS Y BiTHOCHI 6JIM3bKOCTI 10 aHTEHU, OyIyBaIUCs
Ha OCHOBI iH)KEHEPHOI IlyMKU Ta AOCBiAY, a HE y PEe3yJIbTaTi pilleHHd 3a4a4 ONTHMMi3alii pafiOTEXHIYHUX CUCTEM.
Tomy, 3a717151 JOCSITHEHHSI MeTHY AUCePTALiHOTO OCiIKeHHSs 6YJ10 BUpillIeHO HU3KY 3aBiaHb. [lepin 3a Bce, y
po60Ti po3p0b6IeHO MaTeMaTUYHI MOjIesTi KOTePEHTHUX Ta HEKOTePEHTHUX PalioIOKaLilTHUX 300paskeHb, 1[0 MAlOTh
MiClle y CUCTEMAX 3 CUHTE3yBaHHIM anlepTypH, JJ1s1 BUIIAJKy HENIPSIMOJIiHIHHOTO pyxy Hocid. 1li Moneli BpaxoByIOTb
0C006JIMBOCTI NOOYAOBYU pajiio306paxkeHs B 30Hax Openess i PpayHrodpepa. Po3pobiieHi Mogesi 30HAyI0UNX Ta
BimOUTUX Bif MOBEPXHi CUTHAJIIB, PiBHSIHHS CIIOCTEPEXXEHHS Ta MOCIIIKeHi iX KOpeJsIiiiHi BTacTUBOCTI. 3TigHO 3
KpUTepieM MakCMMyMy QyHKIiOHaNy IPaBIoNoiOHOCTi CUHTE30BaHO ONITUMAJIbHUIN aJTOPUTM (POPMYBAHHS
KOT€PEHTHHX Palio300pa>KeHb [I0BEPXOHD 3 TEXHOJIOTIEI0 CTATUYHOTO CUHTE3Y anepTypu. OCO6JIMBOCTSIMUA
CHMHTE30BaHOTO aJITOPUTMY € NEKOPEJISLisl MIPUIHSATUX KOJIMBaHb, Y3rOIpKeHa (isbTpallisi NPUNHATHAX CUTHAIB Ta
MO>XUIMBICTb BUKOPUCTaHHS 6e3lepepBHUX CUrHAMIB 6e3 MoayJsiLii. JlocigkeHo ONTUMaIbHUM Ta KBasi-
ONTUMAJIbHUI anropuTMu. [lepesipka OTpMMaHOro aaroputmy GopMyBaHHs pasiio300pakeHb IPOBEAEHA IIISIXOM
iMiTalliiHOrO MOZEJIOBaHHS. Y pe3ysIbTaTi IPOJEeMOHCTPOBAHO 3arajlbHy IIpale3AaTHICTb Ta €(PEKTUBHICTD

OTPUMAaHOTO aJrOpUTMy (POPMYBaHHS PaZi0300paKEHb.

2. The dissertation research is devoted to the statistical optimization of the method of radio image formation of
surfaces in radio systems using aperture synthesis technology, under the condition of investigating a static surface
area and the sensor's ability to move along a non-linear trajectory. Based on the analysis of the main operations of
spatio-temporal signals in the developed optimal method of radio vision of a static surface, the dissertation
research developed a structural scheme of a radio system for non-contact measurement of parameters of test
surfaces and objects in laboratory conditions. Such systems are proposed for solving issues of remote sensing
(creating test images of surfaces, ground structures, aircraft, and various equipment) and non-destructive testing
(nodes, devices, aggregates through radio-transparent windows in the bodies, etc.). Thus, the author achieved the
goal of the dissertation research - improving the resolution of radar images of test surfaces and objects through
statistical optimization of the method of their formation in radio systems with aperture synthesis, moving over a
static scene along a non-linear trajectory. The object of the research is the process of forming radar images of a
static scene by a radio system moving along a non-linear trajectory. The subject of the research is statistically
optimal methods and algorithms of spatio-temporal signal processing in radar systems with aperture synthesis.
The need for the research is due to the fact that modern systems for obtaining images of the Earth or space have
several disadvantages in relation to the tasks of obtaining high-precision radar images of specific static scenes:
large size, significant weight, dependence on orbits and Earth's rotation, inability to obtain images of small scenes,
etc. At the same time, existing solutions for obtaining radar images of objects located relatively close to the
antenna were based on engineering ideas and experience, rather than on the result of solving optimization
problems of radio systems. Therefore, a number of tasks were solved to achieve the goal of the dissertation
research. First of all, the mathematical models of coherent and incoherent radar images in systems with aperture
synthesis for the case of non-linear movement of the carrier were developed. These models take into account the
features of building radio images in the Fresnel and Fraunhofer zones. Models of probing and surface-reflected
signals, observation equations, and their correlation properties were developed and studied. According to the
criterion of maximum likelihood functional, an optimal algorithm for the formation of coherent radio images of
surfaces with the technology of static aperture synthesis was synthesized. The features of the synthesized



algorithm include the decorrelation of received oscillations, matched filtering of received signals, and the
possibility of using continuous signals without modulation. Optimal and quasi-optimal algorithms were studied.
The verification of the obtained algorithm for the formation of radio images was carried out through simulation
modeling. As a result, the overall operability and efficiency of the obtained algorithm for the formation of radio
images were shown.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU: [HdopmauiiiHi Ta KoMyHiKawifiHi TexHOMOTii
CrpareriyHuii NpiopUTEeTHUH HaNPSIM iIHHOBALLiMHOI Ais1JIBHOCTI: PO3BUTOK CydacHUX
iHopmaLiiHUX, KOMYHIKALiTHUX TEXHOJIOTii1, pOOOTOTEXHIKA

ITizcyMKH AOCIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs

ITy6stikamii:

e 1. Volosyuk, V. K., Zhyla, S. S., Ruzhentsev, M. V., Sobkolov, A. D., Tserne, E. O., Kolesnikov, D. V., Vlasenko, D.
S., & Topal, M. S. (2020). RADAR CROSS-SECTION IMAGING IN SYNTHETIC APERTURE RADAR WITH LINEAR
ANTENNA ARRAY AND ADAPTIVE RECEIVER. Radio Electronics, Computer Science, Control, (3), 7-21.

¢ 2.Volosyuk, V., Zhyla, S., Pavlikov, V., Vlasenko, D., Kosharskiy, V., Kolesnikov, D., Inkarbaeva, O., &
Nezhalskaya, K. (2021). Optimal radar cross section estimation in synthetic aperture radar with planar
antenna array. Radioelectronic and Computer Systems, 0(1), 50-59.

e 3. C. C.)Kuuna, [I. B. KosecHikoB. MeToz, CTAaTUYHOIO CUHTE3Y allepTypy B 3aa4ax JUCTAaHUIMHOTO 30HAYBaHHS
Ta HEPYMHIBHOTO KOHTPOJIO // ABialiliHo-KOoCMiuHa TexHika i TexHoJoris. — 2022. — N2 3(179). - C. 75-83.

¢ 4. Nezhalska K, Volosyuk V, Bilousov K, Kolesnikov D, Cherepnin G. Relation Models of Surface Parameters
and Backscattering (or Radiation) Fields as a Tool for Solving Remote Sensing Problems. Computation. 2024;
12(5):104.

HaykoBa (HayKOBO-TEeXHiYHa) MPOAYKILisL: TexHOIOri; METOAM, TEOPii, rinoTesn

COI.liaJIbHO-eKOHOMi‘IHa CI‘IpﬂMOBaHiCTB: 3a6e3revyeHHs IPOMUCIIOBOCTI YU HaceJIEHHSI HOBUM BUJIOM

iHopmaliiiHO-KOMYHIKaliIIHUX [IOCJIyT

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTallii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0120U102082, 0224U002816

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kuna CemeH CepriiioBruy

2. Semen S. Zhyla

KBasidikanis: 1. 1. n., nouenr, 05.12.17

ImenTudikarop ORCID ID: 0000-0003-2989-8988

JoparkoBa iHdpopmamnist:

IloBHe HaﬁMeHyBaHHH IOPUIUYHOL 0CO0M: HamioHanbHUit a6pOKOCMiYHMI YHiBEpcUTeT iM. M. €.

JKykoBcbKoro "XapkiBCbKuii aBialliiHui iHCTUTYT"

Koz 3a €JIPIIOY: 02066769



Micue3HaxoaKeHHS: By/1. Ukanosa, 6y, 17, Xapkis, XapkiscbKuii p-H., 61070, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Ioctko Irop CeiTocnaBoBUY

2. Ihor S. Shostko

KBasigikanis: n.1.1., npodecop, 05.12.17

Imentudikarop ORCID ID: 0000-0002-5612-3080

JoparkoBa iHdpopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAlliOHAILHU YHIBEPCUTET PajlioeNIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocniekt Hayku, 6yz. 14, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Kocrenko I1aBio IOpiitoBud

2. Pavlo Y. Kostenko

KBasigikanis: n.1.1., mpodecop, 05.12.17
Imentudikarop ORCID ID: 0000-0002-3382-0684
JoparkoBa iHdpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0OH: XapKiBCbKuii HallioHaMbHKI yHiBepcuTeT TToBiTpsiHUX CUT iM.
IBana Koxeny6a

Kopg 3a €IPIIOY: 24980799

Micue3Haxoa>KeHHS: Bys. Cymchbka, 6yp. 77,/79, XapkiB, XapKiBCbKuil p-H., 61023, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpasiriHHS: MinicrepctBo 060poHu YKpainu

InenTudikarop ROR:

PeuenseHTu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. AbpamoBa Bikropis BanepiiBHa

2. Viktoriia V. Abramova

KBasigikamis: . . 1., 05.07.12
ImenTudikarop ORCID ID: 0000-0001-5802-5858
JoparkoBa iHpopmamist: https://scholar.google.com/citations?user=7ybpJ3AAAAAJ&hl=en

IloBHe HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0C00H: HanioHanbHui aepoOKOCMiuHMil yHiBepcuTeT iM. M. €.

JKykoBcbKOro "XapkiBCbKUH aBiallilHUI IHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micuesnaxomkeunﬂ: ByJ1. UkasnoBa, 6yx. 17, XapkiB, XapkiBcbkuil p-H., 61070, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

BiacHe IIpisBuie Im'sa ITo-6aThKOBI:
1. Opokienko Osekciit Bosogumuposuy

2. Oleksii V. Odokiienko

KBasigikamis: . t. u., gouenr, 05.12.17
ImenTudikarop ORCID ID: 0000-0002-5227-1000
JonmaTkoBa iHdopmarist:

IloBHe HafIMeHyBaHHﬂ IOPUIUYHOL 0C00H: HanioHanbHui aepoKOCMiuHMil yHiBepcuTeT iM. M. €.

JKykoBcbKOro "XapkiBCbKUH aBiallilHUI iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

MicneSHaxo,erCHHﬂ: ByJI. UkasnoBa, 6yx. 17, XapkiB, XapkiBcbkuil p-H., 61070, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Jlykin Bonosyumup Bacunbosuy
rOJIOBH pajgu

Bnacue IlpizBuie Im's [10-6aTbKOBI Jlykin Bonosmup BacunboBuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUH 32 MiATOTOBKY JAmutpenko €srexis BanepiiBHa

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




