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2. Development of theoretical foundations for improve the accuracy of radar for subsurface sensing

Pedepar:

1. Po3po6y1eHO OCHOBU Teopii 6araToyacToTHUX (Hha30BUX BUMiPIOBaHb IAJBHOCTI 00'€KTIB Ta X XapaKTepucTuk. [Ipu
30HlyBaHHi 00'eKTiB rapMOHIYHMMY CUTHAJIaMU Pi3HUX YaCTOT 32 HAsIBHOCTI JI€KiJIbKOX 00'€KTiB BEKTOP CUTHAaIy,
110 IPUXOJHUTH [0 IPUIAOMHOTO IPUCTPOIO NIPEACTABIISIE TEOMETPUYHY CYMYy BEKTOPIB CUTHAJIIB BiIOMTHUX Bif
KOKHOTO 06'eKkTy. PO3p0671€eHO MaTeMaTUYHy MOJIe/Ib CyMapHOTO CUTHAJY, SIKA [TOBSA3Y€E BEKTOPU CYMapHOTO
BiZIOMTOTO CUTHAJy Ta BEKTOPY CUTHAJIIB BiZIOUTHUX Bifl KOKHOTO 00€KTY. B poOOTi 3aIIpOIIOHOBaHO Psifl METOIiB
PO3B'sI3aHHS 337124l PO3/iJIEHHs] BEKTOPiB CUTHAJIB BilOUTHX Bifl KOXKHOTO 00'€KTY, IIJIIXOM MaTeMaTUYHUX
[IePETBOPEHb CUCTEMU HEJIiHINHUX PiBHSIHb a00 NOCIIIKEHHS XapakKTepPHUX TOYOK aMILIiTyIHO-4YaCTOTHOI Ta
($a3049aCTOTHOI XapaKTEePUCTUK CyMApHOTo BiiOUTOro curHaiuy. JoCmiIKeHO TOYHICTb Ta PO3MiJIbHY 3[aTHICTh
6araTo4acToTHUX (Pa3oBUX METO/IiB BUMIPIOBaHHS AAJIbHOCTEN Ta XapaKTepPUCTUK 00'€KTiB. OTpUMaHi MaTeMaTUYHi
BMPa3y pPO3PaxyHKy IIapaMeTpiB 30HAYIOUNX CUTHAJIB. [Ij1 NPHUCKOPEHOrO IPOLLECY 30HYBaHHS 00'€KTiB B yMOXax
IIBMAKO3MIHHOI 0GCTAHOBKHU (17151 PO3B'SI3aHHS 3a7ja4 PajiioyIOKaliiiHOTO CIIOCTEPEXKEHHS PYXOMUX Liijeit)

3aITPOIIOHOBAHO 3aCTOCOBYBATU SK BOH,HYIO‘-II/Iﬁ CUTHAJI 110 MPENCTABJISE co6010 CymMy FapMOHi‘-IHI/IX CKJIaJOBUX 3



KpaTHUMU YaCTOTaMU. gaHpOHOHOBaHO a,ILal'ITI/IBHI/Iﬁ METOo[, TIOMYKY MHOXXWHU IMOYaTKOBUX q)as FapMOHi‘{HI/IX

CKJIaJIOBUX IIIO [103BOJinjIa 6 MiHiMi3yBaTy mikdaxTop.

2. A basic theory of multifrequency phase measuring range of objects and their characteristics. When sensing
objects by harmonic signals on different frequencies if several objects are vector of signal comes to the receiving
device which represents the geometric sum of signal vectors which reflected from each object. The mathematical
model of the total signal, which depending from vectors of total reflected signal and vector signal reflected from
each object. The paper presents several methods for solving the problem of separation vector signals reflected
from each object by mathematical transformations systems of nonlin-ear equations or study the characteristic
points of amplitude-frequency and phase-frequency characteristics of total reflected signal. Investigated the
accuracy and resolution of measurement methods multifre-quency phase range and characteristics of objects. The
mathematical expres-sions calculating the parameters of probing signal. To speed up the process of sensing
objects in a rapidly changing environment conditions (to meet the challenges of moving radar targets) proposed to
be used as a probing signal representing the amount of harmonic components with multiple frequencies. An
adaptive search method set initial phases of harmonic components that would minimize crest-factor.
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