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1. TligBuUIIEHHS! TOYHOCTI PafiioJIOKaLiiHOTO 30HyBaHHS IiATIOBEPXHEBUX 00'€KTiB 6araTo4acTOTHUMU (Pa30BUMU

pagiocucremaMu

2. IImproving the accuracy of radar sounding of subsurface objects using multifrequency phase radar

Pedepar:

1. luceprauis npucBa4eHa TEOPETUKO-TIPUKIIAJHOMY IOCJIIKEHHIO IUTAHb IiABUIIEHHS TOYHOCTI Ta PO3LiIbHO]
3[,ATHOCTI Pafii0JIOKALiIHOIO MiATIOBEPXHEBOrO 30HAYBaHHS. AHAJII3 METOIB JaJIbHOMETPII J03BOJIMB BCTAHOBUTH,
10 HANOIIbI TOYHUME € $a30Bi METOM, ITPOTE BOHU MAlOTh CYTTEBUI HEJIOJIK - BiICYTHICTB pO31inbpHOI
31aTHOCTI. VI0ro Mojj0/1aHHs MOXKJIMBE IUISIXOM 3aCTOCYBaHHS 6araTo4acToTHUX (Ga3zoBux MeToiB. [Topanbia
poboTa NpUcBsiYeHa YAOCKOHATIEHHIO aHAJITUYHUX METOiB 6araTo4yacTOTHOro (pa3oBOro BUMIPIOBAHHS [a/IbHOCTI.
3HaleHO aHaJITUYHI BUPA3y, IO AO3BOJISIIOTh PO3/iISATH FAPMOHIUHI CUTHAMN BiIOUTI Bif| pi3HUX 00'€KTIB.
3HaiIeHO aHaJITUYHI BUPa3H, SIKi BCTAHOBJIIOIOTHh B3A€EMO3B'SI30K MiXK MOXNOKOI0 BUMIPIOBAHHS HAJIbHOCTI Ta
napaMeTpamiy IIpUCTPOiB POPMYBAHHS CUTHAJIIB Ta BUMIPIOBaHHS iX IapameTpiB. 3alIpPOIIOHOBAHO METO
YTOYHEHHS Pe3yJIbTaTy BUMiPIOBaHHS IJIMOMHU MiJIIOBEPXHEBUX 00'€KTIB, SIKU N10JISITA€ Y MOCIiIOBHOMY
3HAXOJ[KE€HH] JlieJIeKTPUYHOI NPOHUKHOCTI Ta KoedillieHTiB 3racaHHs KO>KHOTO MiJTOBEPXHEBOro 1apy, 110

IIO3BOJISI€ 3HAXOAUTH MIBUIKOCTI IIOLIMPEHHS PaZiOXBUJIb Y KOXKHOMY HIapi Ta po3paxoByBaTy BipHi pa3oBsi 3cyBu



BiOUTUX cUTrHAaJIiB. TakoX 3alIpOMOHOBAaHO BUKOPUCTOBYBATH CiTKY YaCTOT i3 HEPiBHOMIPHUM KPOKOM, 110
II03BOJIsIE€ 320€3eYUTH PiBHOMIPHUI IIpUpicT Ha30BUX 3CYBIiB yepe3 3HAaYHY YAaCTOTHY 3aJI€KHICTb BiTHOCHO]
IieJIeKTpUYHOI TPOHUKHOCTI. PO3p06s1eHO CTPYKTYPHI CXeMU pafiiosIoKaliliHOi CUCTeMU NiJIITOBEPXHEBOTO
30HJyBaHHS i3 3aCTOCYBaHHSM 6araTo4acTOTHOTrO (pa30BOro METOMY AaJbHOMETPI, SIKi 103BOJISIIOTh BUMIpIOBAaTH
KOOPJMHATH MiATIOBEPXHEBUX 00'eKTiB. PO3p06seHO imiTaliliHy MOZeb, sIKa 103BOJISIE PO3PAaXOBYyBaTH 3HAYEHHS
CyMapHUX BiIOUTUX CUTHAJIIB i3 BpaxyBaHHSIM Pi3HUX es1eKTpoi3uyHUX NTapaMeTpiB IapiB MiJ10BEPXHEBUX
cepenosul. JlocaimpKeHHs 6araTo4acToTHOro ¢pazoBOro MeToAy IMiiNOBEPXHEBOTO 30HYBAaHHS JO3BOJIMIIO
IepeBipUTH 3aMIPONIOHOBAHI Y pOOOTi HAYKOBI MOJIOKEHHS. TakoX, 117151 IepeBipKMA HAyKOBUX [10JI0KEHb
PO3p06JIeHO, BUTOTOBJIEHO Ta AOCiAKEHO JJab0PaTOPHUI MaKeT Ta JJabOpaTOPHUM CTeHT 6araTo4acTOTHOTO
(azoBoro BUMipIOBaHHS JaJIbHOCTI 00'EKTIB.

2. The thesis is devoted to theoretical and applied research on improving the accuracy and resolution of radar
subsurface probing. Analysis methods ranging revealed that the phase methods is the most accurate, but they have
a significant drawback - the lack of resolution. Its overcoming is possible using of multifrequency phase methods.
Further work is dedicated to the improvement of analytical methods multi-phase measurement range. Found
analytical expressions, allowing separate harmonic signals reflected from different objects. Found analytical
expressions that establish the relationship between measurement range and accuracy parameters forming device
signals and measurement of their parameters. The method of clarifying the measurement result subsurface depth
of objects that is consistent finding permittivity and attenuation coefficients of each subsurface layer that allows
finding the speed of propagation of radio waves in each layer and calculating true phase shift of the reflected
signals. Also suggested to use a grid frequency of uneven step that ensures uniform growth phase shifts due to
significant frequency dependence of relative permittivity. The block diagram of radar subsurface probing system
using multiphase method that can measure the coordinates of subsurface objects. A simulation model, which
allows calculating the total value of the reflected signals with regard to various electrical parameters of layers of
subsurface environments. Multi-phase method Research subsurface probing possible to verify the proposed
research in the position. In addition, to test scientific statements, developed and manufactured laboratory studied
the layout and laboratory bench multiphase ranging facilities.
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