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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

151Xy BUpilIeHHSs IPpOo6JIeMU BUKJIIOUEHHS! CTOPOHHIX PO3B'SI3KiB y 3a/layax BU3HAUEHHS IAPAMETPIB Pyxy Ta

,I[iaFHOCTPIKI/I IJ1a3M1 HaBMCOKOYAaCTOTHNMHU METOJAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Ways to resolve the problem of elimination of extraneous solutions in the problems of motion parameter
determination and plasma diagnostics by microwave methods

Pedepar yKpaiHCBKOIO:

OO6’eKXT BOCIIIPKEHHS — MiKpOXBUJIbOBI METOIY BUMipIOBaHHS IepeMillleHHs! i JIiHiHOi KOHIeHTpallii €JIeKTPOHIB y
I171a3Mi Ta METOJIM PO3PaxyHKY BJIACHUX YaCTOT 6iKOHIYHOTO pe3oHaTopa. MeTa poboTH 3a €Tanom — BUOIp
HaNPSIMKiB pO3pOOKM METOLIB YCYHEHHS (pa30BOi HEBU3HAYEHOCTI IPY MiKPOXBUJIbOBUX BUMIPIOBAHHSX
IepeMilleHHs i JiHIHOI KOHLEHTpallil €JIEKTPOHIB Y IJ1a3Mi 3i CIPOILEHOIO allapaTHOIO peanisalii€elo Ta
O/IHO3HAYHOI'O BU3HAUYEHHSI BJIACHUX YaCTOT 6iKOHIYHOTO pe30HaTopa 3a JOIIOMOT0I0 IPOCTUX PO3PaXyYHKOBUX
METO/IiB, aHAJIi3 Cy4aCHUX METOiB OOpOOKM 6araTonapameTpUYHMUX JAaHUX Ta OOCiIKEHHS TeHIEHLil pO3BUTKY
MoJesiell HEMPOHHUX MEPEXK 1 3aCTOCYBaHHS IX Y MiKPOXBUJILOBUX BMMIiPIOBAaHHAX. METO JOCTIIKEHHS —
iHopmaliiHO-aHaMITUYHUNI. YCTaHOBJIEHO, 1110 METOIM YCYHEHHS (Pa30BOi HEBU3HAYEHOCTI IPU MiKPOXBUJIbOBUX
BMMIipIOBAaHHSIX IIEPEMIILIEHHS 3 ypaXyBaHHIM Koe@illieHTa BilOMTTSI aHTEH!U I IPU MiKPOXBUJIbOBUX BUMiPIOBaHHSIX
JIiHIAHOI KOHLIEHTPAallii €JIEKTPOHIB Yy II7Ia3Mi CJIifi pO3pOO6JISTY AJ1s1 TPM30HIOBUX BUMiPIOBAaHb 3 BUKOPUCTAHHSIM
METO[ly PO3ropTaHHs a3y Ha OCHOBI aHaJIi3y KOPeHIB piBHSIHHS AJ1s1 KoediljieHTa BiiOUTTsI 00’€KTa. YCTaHOBJIEHO,
1110 METOJ, OJHO3HAYHOT'O BU3HAUYEHHSI BJIACHUX YaCTOT 6iKOHIYHOTO pe30HaTOpa, 10 He NOTPeOyBaTUMe 3HaYHUX
004N CIIIOBATIbHUX PECYPCIB, CJIif pO3pO06sSTA Ha OCHOBI METO/IY YaCTKOBO IEPETUHHUX 00JIacTell y TO€IHAHHI 3
METO/IOM KOJIOKalii. YCTaHOBJIEHO, [0 HANOibII MPUAATHUMU AJ151 06POOKU 11 aHali3y JaHUX paniodisnyHux
BMMipIOBaHb IIapaMeTPiB PyXy € METOJI MaKCUMAaJIbHOI IPaBIONOiOHOCTI, po6aCHI METOAU CTaTUCTUYHOI 0OPOOKU
Ta aHaJi3y €eKCIIEPMMEHTAJIbHUX JAHUX, HEPOMEPEesKeBi MeToau 00poOKu iHpopmaliii Ta BeiiBIeT-1IepETBOPEHHSL.
YCTaHOBJIEHO JOLNBHICT BUKOPUCTAHHS Mepeski KoxoHeHa a1 knacudikalii po3s'si3KiB, OTPUMAHUX METOLIOM
YaCTKOBO MEPETUHHUX 00JIaCTel, Ta MOIiIbHICTh BUKOPUCTAHHS 6araTomapoBOro repcenTpoHa i pagiaabHO-
6a3uCHOI Hefipomepeki [71s1 alpoKcuMallii 3a71eXKHOCTEH, BUSBJIEHHSI 3aKOHOMipHOCTE ITpU 06po01li JaHuX
MiKpOXBUJILOBUX BUMipIOBaHb. Pe3yJIbTaTH MOXYTh CIY>KUTU iH(POpMaLITHO-METOIUYHUM 3a0€3I1€YEHHSIM Ha

HacTynHux eranax HIIP.

Pedepar aHI1iliChKOIO:

The study is concerned with microwave methods for measuring the displacement and the linear plasma electron
density and calculating the biconical cavity eigenfrequencies. The aim of this stage is to choose lines of
development of simple-hardware phase ambiguity resolution methods for microwave measurements of the
displacement and the linear plasma electron density and a method of unique determination of the biconical cavity
eigenfrequencies by simple computational methods, to analyze state-of-the art multiparameter data processing
methods , and to study the trends in the development of neural network models and their use in microwave
measurements. The investigation method is information-analytic. It is found that phase ambiguity resolution
methods in microwave displacement measurements with account for the antenna reflection coefficient and
microwave measurements of the linear plasma electron density should be developed for three-probe
measurements using the phase unwrapping method based on analyzing the roots of the equation in the target
reflection coefficient. It is found that a computationally-friendly method of unique determination of the biconical
cavity eigenfrequencies should be developed using the overlapping domain decomposition method in combination
with the collocation method. It is found that the methods most suitable for radiophysical motion sensing data
processing and analysis are maximum likelihood methods, robust methods of statistical data processing and



experimental data analysis, neural network data processing methods, and wavelet transformations. It is shown that
it is advisable to use the Kohonen network in classifying solutions found by the overlapping domain decomposition
method and to use a multilayer perceptron and a radial basis neural network for function approximation and
regularity identification in microwave measurement data processing. The results obtained may serve as
information-methodological support at the next research stages.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: [HhopmaLiiiHO-MeTOAMYHE 3a6€3Me9EHHS /1Sl BUGIPY HATIPSMKIB PO3POGKH
METO/IiB yCYHEHH:I ()a30BOi HEBU3HAYEHOCTI ITPU MiKPOXBUJIbOBUX BUMIPIOBaHHSIX NI€PEMIllleHHS i JIiHINHO]
KOHIIEHTpAllii eJIEKTPOHIB y IJ1a3Mi 31 CIIPOILIEHOIO allapaTHOIO peastizallielo Ta OJHO3HAYHOTO BU3HAYEHHS BJIACHUX
4acTOT GIKOHIYHOIO Pe30HaTopa 3a JAOMNOMOTrOI0 IPOCTUX PO3PaXyHKOBUX METO/IB, aHaJli3 CyYaCHUX METOIiB
00po6KHU 6araTornapaMeTpUYHUX JAHUX Ta JOCJIIPKEHHS TEHAEHLIN PO3BUTKY MOZesel HEMPOHHUX MEPEX i

3aCTOCYBaHHS iX y MIKDOXBUJILOBUX BMMIiPIOBaHHSX.

Hazpa HTII anrsiiicbKo10: Information-methodological support for choose lines of development of simple-
hardware phase ambiguity resolution methods for microwave measurements of the displacement and the linear
plasma electron density and a method of unique determination of the biconical cavity eigenfrequencies by simple
computational methods, to analyze state-of-the art multiparameter data processing methods , and to study the
trends in the development of neural network models and their use in microwave measurements.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
IIpuunnu, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: AHaniTu4Hi MaTepianu

I‘a.nysb 3aCTOCYBaHHSI: OTpuMaHi pe3yJIbTaTy MOXKYTb CIYKATH iHGOPMaLiiHO-METOJANYHMM 3a6€3M1eYEHHAM

Ha HacTynHux etanax HIP.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Meronu ycynents Gpa3oBoi HEBUSHAYEHOCTI IPU MIKPOXBUJILOBUX BUMIPIOBAHHAX MEPEMIIIEHHS 3
ypaxyBaHHSAM Koe(illieHTa BiflOMTTSI aHTEHU I [TPU MiKPOXBUJIbOBMX BUMIPIOBAaHHSIX JIiHIHOI KOHLIEHTpaLi
€JIEKTPOHIB y I1J1a3Mi CJ1i, po3pO06JISITU 17151 TPU3OHI0OBUX BUMIPIOBaHb 3 BUKOPUCTAaHHSM METO[ly PO3ropTaHHs (azu
Ha OCHOBI aHaJIi3y KOPEHIB PiBHSIHHSA 1J1s1 KoeillieHTa BiiOUTTS 00’eKTa. YCTaHOBIJIEHO, IO METO]], OJHO3HAYHOI O
BM3HAYEHHSI BJIACHMX 4ACTOT 6iKOHIYHOTO pe30HATOPA, 10 He OTPeOyBaTUME 3HAYHMX 004K CIIIOBAIbHUX PECYPCIB,
CJ1i po3pOo06JIATY HAa OCHOBI METOAY YaCTKOBO ITEPETUHHUX 00JIacTell y IOeAHAHHI 3 METOIOM KOJIOKaIii.
YcTaHoBieHO, 1110 HAal6i/IbI IPUAATHUMY [1J151 OOPOOKU i1 aHasi3y JaHuX pafiodpisnyHuX BUMIpIOBaHb TapaMeTpiB
PYXy € METOJ Y MaKCUMaJbHOI IPaBAONOiOHOCTI, pOOaCHi METOM CTAaTUCTUYHOI OOPOOKHU Ta aHAi3y
€KCIIepUMEHTAJIbHUX JJAHUX, HelipoMepexkeBi MeTon 06po6ky iHpopmallii Ta BEHBIET-1epeTBOPEHHSL.
YcTaHOBNIEHO NIOUINBbHICTh BUKOPUCTAaHHS Mepexki KoxoHeHa s kiacudikallii po3s’si3KiB, OTpUMaHUX METOOM
YaCTKOBO [IEPETUHHUX 06J1acTeM, Ta AOLIJIbHICTh BUKOPUCTAHHS 6araTomapoBOro NepcenTpoHa i pafiajJbHO-
6a31CHOI HeIpoMepexKi IJ1s1 alpOKCUMallii 3a71eXKHOCTEN, BUSBJIEHHS 3aKOHOMIPHOCTE! ITpU 06POOLLi JaHMX

MiKpOXBUJILOBUX BUMiPIOBaHb.
ConjiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tinsumennsa aBromaTusaii BUpOGHUYMX POLIECIB
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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