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1. Inceprauiiina po60Ta CIIpsSIMOBaHa Ha PO3POOJIEHHS Ta JOCiI’)KEHHSI METOAY MOJISIpU3alLliiiHOl ceseKii TiHin
eJIeKTpolepeay, o CIOCTEPIraloThCs Ha TJIi MiJICTUIIBHOI [TIOBEPXHI, [1JIs MiABUILEHHS 6e31eKU M0JIbOTIB
BEPTOJILOTIB HAa MaJINX BUCOTAaxX. 3alIPONIOHOBAHUI METOJ], Ta aJITOPUTM MIPOINIOHYETHCS BUKOPUCTOBYBATHU y SIKOCTI
IIOTTIOBHEHHSI 10 OOPTOBUX pajsiapiB AJ1s MiABUIIEHHS 6e3MeKy 0JIbOTiBBEPTOJIbOTIB Ha MauX BUCOTaX. Takum
YMHOM META JOCJiI’)KeHHS — MiIBUILEHHS 6€3I1eKU M0JIbOTIiB BEPTOJIbOTIB HA MalX BUCOTAaX 32 PaXyHOK CTBOPEHHS
ONTMMAaJIbHOTO METOIy MOJISIPU3aLiHOI ceseKLii JIiHil eekTponepenadi He3aaeKHO Bifl, pakypcey ix
crioctepeskeHHs1. O6'€KTOM JOCTiIKEHHS € MOoJISIpU3alliliHi XapaKTepUCTUKY pafiiosoKalilHUX CUTHATIB, BITOUTUX
i CTUILHOIO [TIOBEPXHEIO Ta MAJIOTIOMITHUMMU PaliosIOKallitHUMU 06’eKTaMu. [IpegMeToM NOCTiIKEHHS € METOIU
Ta aJITOPUTMU MOJIIPU3ALifHOI celeKLii JiHii elekTponepenay Ha TJIi 3eMHOI IOBEPXHi y 60PTOBOMY pazapi s

MigBUIeHHS 6e3IeKy MOJIbOTIB BEPTOIbOTIB HA MaIuX BUCOTax. HeoOXimHiCTs mpoBeieHHs JOCTiKEeHHS MOB'sI3aHa



3 TMIM, 11O il 4aC BUKOHAHHS OIlepaliil 31 3aCTOCYBAaHHSIM BEPTOJIbOTIB HA MAJIMX BUCOTAX € PU3VKU 3ITKHEHHS 3
niHismu enextpornepenad (JIEIT) , onopamu, Bexkamu, OyAiBISIMU i JepeBaMU He3aJIesKHO Bifl pakypcy ix
CIIOCTepesKeHHs. Y CBiTi Hapasi BeJyTbCsl JOCIiJKEHHS Ta pO3POOKYU Ha/l HOBUMU MeTOoJaMu BUsiBjieHHs JIEI],
IIpOTE Gi/IbIIICTD 3 iICHYIYMX METOIIB, IO HE BiIHOCSTHCS 4O PaAioJIOKaLiiHMX, MAIOTh HU3bKY IMOBIPHICTb
BUSIBJIEHHS 00'€KTIB 32 HECIIPUSATIINBUX ITIOTOTHUX YMOBaX (IO, TYMaH, CHIr, TOIIO) Ta [10JIbOTAaX B HIYHWUM 4ac, M0
Hapa)kae 4JIeHiB eKinaxy Ta nacaxupis Ha Hebe3neKy. PaniosokaniiiHi MeToau Ta aJiIrOPUTMHU, Hall SIKUMU Hapasi
B€JlyThCSI PO3POOKU, OCHOBaHi Ha BUKOPHCTaHHI NOJISIPU3aLIiMHNAX XapaKTEPUCTUK CUrHaiB. Hailb6inbown
MIPO6JIEMOIO TaKUX CUCTEMA , METO/IiB Ta aJITOPUTMIB € HasIBHICTh OKPiM KOPMCHOTO CUTHAJY 3aBaj. [laHy mpobiemy
IIPOINIOHYETHCS BUPILIUTH IIJIIXOM CUHTE3y METOAY MOJISIPU3ALAHOI CeNEKIii, OCKIJIbKY 1€ JO3BOJIUTb BUNIIIUTYA HA
(doHi 3aBaj, 00'€KTH CIIOCTEPEXXEHHS. 3a/1J11 BUPIllIeHHs! METHU AUCEPTALiliHOrO 3aBHaHHs OyJI0 BUPILIEHO Ps,
3aBfaHb. [lepi 3a Bce 6yJ10 MPOBEIEHO NOCIIIPKEHHS OJISIPU3aLilHAX XapaKTEPUCTHK JIiHil eJleKTpornepenay y
0e3IyHHill KaMepi, iX 3a/1e)KHOCTI Bifj 4aCTOTH 30HIyI0YOTr0 CUTHaJly Ta PaKypcCy crioctepekxeHHs. OTprMaHi
Pe3yJIbTaTU eKCIIepUMEHTAIbHUX AOCIIIPKEeHb POPMYIOTh 6a31C 1715l [I0[aJIbIIOro BUPilleHHs 3a1ayi
nosngpu3saninnoi cesekuii JIEI. JJocaimkeHHs 3pa3KiB APOTiB Pi3HOTrO iaMeTpy IM0Ka3aju, o iCHye 3aJIEXKHICTb MK
IliaMETPOM JIPOTiB, PaKypCOM CIIOCTEPEXXEHHS, NOJIIpPU3alli€l0 CUTHaIy Ta €(PEKTUBHOI IO PO3CiIOBaHHS 10
BUIIPOMIHIOEThCS NepenaBayeM Bif. JocaimkeHHs e@eKTuBHOI rtomi po3citoBaHHs (EITP) 3pa3kiB e1eKTpuyHuX
IPOTIB Pi3HOrO AiaMeTpy Nokasany, mo ix EINP 3asexuTs Bif, ix TOBIIMHYU, paKypCy CIIOCTEPEXKEHHS Ta MOJIgpU3alii
curHaiy 3onayBaHHsL. [Ipu npoekryBaHHi pagapis BusiBieHHs JIEIT noTpi6HO BpaxoByBary, 1o nutoma EINIP gporis
€ 3HaYyHO MeH1o10, HiX EINTP gporis JIEII, onop, BeX, Toimo. ToMy HEOOXiIHO BUKOPHUCTOBYBAaTH METOOU
NOJISIPU3aLifHOI cesleKwii 06’eKTiB JOCiIKeHHs Ha TJIi NiACTUIBbHOI IOBEPXHi. 3a KpUTEpieM MakKCUMyMy
(yHKLiOHAy NIPaBIONOAIOHOCTI CHHTE30BaHO ONTUMAJIBHUAN METOJ, OJIIpU3aLifiHO] ceseKlii curHamiiB y
BE€PTOJIbLOTHOMY pazgapi. Oco6MBiCTb OTPUMAHOIO METOLy B TOMY, 1O BiH BpaxoBye Koe(illieHT afanTauii Ta
KoedilieHT Kopessiiii MK BepTUKaIbHOIO Ta TOPU30HTAJILHOIO CKJIAZI0OBOI0 OTPUMAHOTO CUTHAJY. OTPUMaHO
KoedilieHTH, 110 XapaKTepu3yoTb e(PEeKTUBHICTb N0JIIpU3al;iliHOi ceseKii 3 MOTPifHOI0 KOMIIEHCAlli€l0 TaCUBHUX
3aBajl, B 3JIEXKHOCTI BiJl €JIeKTPO(i3sMYHUX BJIACTUBOCTEN MiJICTUIILHOI IOBEPXHI Ta 00'eKTy BUSIBJIEHHS. [IpoBeieHO
imiTanifine MOIeTIOBaHHS PaAiOJIOKALiMHUX CUTHAJIB 3 MM Jialla30Hy PafiOXBUJIb, BiOUTUX i CTUIIBHOIO
MMOBEPXHEI0 Ta MAJIOTIOMITHUMH TOJISIPU3aIiliHO-aHi30TponnHUMHU 06'ekTamu. OTpUMaHa iMiTaliiiHa MoJesnb
BpaxoBye MOJISIPU3ALLil0 CUTHAJIB 30HyBaHHsI, €JIeKTPO(Pi3nyHi BJIACTUBOCTI Ta FEOMETPUYHI XapaKTePUCTUKU
MigCTUILHOI TOBEPXHi. BUKOHAHO iMiTalliliHe MOJEIIOBAHHS AJITOPUTMY MOJISPU3ALINHOI CeleKLil MaJOIOMITHUX
00'€KTIB 3 IOTPINHOIO alalITUBHOIO KOMIIEHCAIi€I0 3aBa,. Y pe3yJbTaTaxX AJeMOHCTPYEThCS 3arajbHa Ipaue3faTHICTh

CHHTE30BAaHOTO METOY IOJIIPU3ALiIHOI CeJIeKil JIiHiN eleKTponepeaady.

2. The dissertation is aimed at developing and researching a method for polarization selection of power lines
observed against the background of the underlying surface to enhance the safety of low-altitude helicopter flights.
The proposed method and algorithm are suggested to be used as an addition to onboard radars to improve the
safety of low-altitude helicopter flights. Thus, the objective of the research is to enhance the safety of low-altitude
helicopter flights by creating an optimal method for polarization selection of power lines, regardless of their
observation angle. The object of the research is the polarization characteristics of radar signals reflected by the
underlying surface and low-visibility radar objects. The subject of the research is the methods and algorithms for
polarization selection of power lines against the background of the earth's surface in an onboard radar to enhance
the safety of low-altitude helicopter flights. The necessity for conducting this research is related to the risks of
collisions with power lines (PWL), poles, towers, buildings, and trees during low-altitude helicopter operations,
regardless of their observation angle. Currently, research and development of new methods for detecting power
lines are being carried out worldwide. However, most of the existing methods that are not radar-based have a low
probability of detecting objects under adverse weather conditions (rain, fog, snow, etc.) and during night flights,
which poses a danger to crew members and passengers. Radar methods and algorithms currently under
development are based on the use of polarization characteristics of signals. The main problem with such systems,
methods, and algorithms is the presence of interference along with the useful signal. This problem is proposed to
be solved by synthesizing a method of polarization selection, as it will allow distinguishing observation objects



against the background of interference. To achieve the goal of the dissertation, several tasks were accomplished.
First of all, the polarization characteristics of power lines were studied in an anechoic chamber, examining their
dependence on the frequency of the probing signal and the observation angle. The obtained experimental results
form the basis for further solving the problem of polarization selection of power lines. Studies of wire samples with
different diameters showed that there is a dependence between the wire diameter, observation angle, polarization
of the signal, and effective scattering area emitted by the transmitter. The study of the effective scattering area
(ESA) of electrical wire samples of different diameters showed that their ESA depends on their thickness,
observation angle, and the polarization of the probing signal. When designing radars for power line detection, it
should be taken into account that the specific ESA of wires is significantly smaller than the ESA of power line
wires, poles, towers, etc. Therefore, it is necessary to use methods of polarization selection of research objects
against the background of the underlying surface. Based on the criterion of maximum likelihood function, an
optimal method for polarization selection of signals in a helicopter radar has been synthesized. The feature of the
obtained method is that it takes into account the adaptation coefficient and the correlation coefficient between
the vertical and horizontal components of the received signal. Coefficients characterizing the efficiency of
polarization selection with triple compensation of passive interference depending on the electrophysical
properties of the underlying surface and the detection object have been obtained. Simulated modeling of radar
signals in the 3 mm wavelength range, reflected by the underlying surface and low-visibility polarization-
anisotropic objects, has been conducted. The obtained simulation model takes into account the polarization of the
probing signals, electrophysical properties, and geometric characteristics of the underlying surface. Simulated
modeling of the polarization selection algorithm for low-visibility objects with triple adaptive interference
compensation has been performed. The results demonstrate the overall functionality of the synthesized method

for polarization selection of power lines.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

Baache IlpizBuie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Jlykin Bosnogumup BacuiboBruy

Jlykin Bonopumup BacunboBruy

JmMutpeHko €sreHisa BanepiiBHa

VKpIHTEI

Opuenko TetsaHa AHaTosiiBHa



