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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
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Tema guceprauii:
1. Po3BUTOK MeTOiB LI POBOroO CIEKTPaJbHOTO aHali3y J1s 33/1a4 6araTo4acTOTHUX BUMIpIOBaHb Y

MIKDOXBMAJILOBOMY Jliara3oHi

2. Development of the Digital Spectral Analysis Techniques for Multifrequency Microwave Measuring Data
Processing

Pedepat/anoranis:

1. Inceprauiiine gocigykeHHs 6yJI0 IIPOBEAEHO 3 METOI0 PO3POOKU aJITOPUTMIB, 1110 103BOJISIOTH TOKPAIIUTH SIKiCTh
BiZITBOPEHHS KOMIVIEKCHO-EKCIIOHEHIIIaJIbHUX CUTHAJIIB Ta aHaJIi3y iX MapameTpiB B YMOBAaX iIMITyJIbCHOI'O LIyMY Ta
HETOYHOI [I0YaTKOBOI OL[iHKY KOMIIJIEKCHOI HOPMOBAHOI 4aCTOTU CUTHAJIY, & TAKOX PO3IJISIHYTa MOKJIUBICTh
3aCTOCYBaHHS METOJIiB TAPAaMETPUYHOTO CIIEKTPAJIbHOTO aHaJli3y O CUTHAJIIB 1110 IPOMIIIN YEPE3 PEATIbHY
BHMIipIOBaJIbHY cUCTeMY. [I71s1 IbOTO B X0O[li po60TH 0YJI0 BIIEpIle 3allpOIIOHOBAHO Ta PO3PO0JIEHO METOHU
IIPOIIyCKaHHS TOYOK 1151 Mmetoay IIpoHi Ta MeTony nydka matpunib (MIIM) Ta MeTom KOPUTyBaHHS 4aCTOTHU [JIs1
3arajibHOTO BUIIAAKY OOCIIIPKEHHS CUTHAJTY 32 JOIIOMOIOI0 [TIAPAaMETPUYHUX METOLIB CIIEKTPAJILHOTO aHAJII3y.

Tako>X 3HaNIIIN OAAJBIIOrO PO3BUTKY METOJ, CETMEHTYBaHHS CUTHaIY 11 metony [Iponi Ta MIIM. Ilogasnbemoro



PO3BUTKY TAKOX 3HAWIIOB METOJ, TONIOMDKHUX IKEpeJ O (POPMYBaHHS I10JISI BiOUTTS B XBUJIEBOJHO-PYIIOPHIN
CTPYKTYpi, MeTOJ, 0OpO6JIeHHS JAHUX Y 6araTO30HOBI JIiHii 1151 yTOUHEHHs pe3y/bTaTiB BUMIPIOBAaHHS
KOMILJIEKCHOTO KoeillieHTa BilOMTT 3a JOIIOMOTrOI0 3a3HaUY€HOr0 BUIIlE METOLLy KOPEKIIii YaCTOT Ta METOZ,
CHHTE3yBaHHSI CUTHAJIIB 32 JaHMMU 6araTo4acTOTHUX BUMIipIOBaHb 3a JONOMOroo npuHuuny @yp’e-ronorpadii.
Po3pob6ieHi anroputmu 6yJ10 peasnizoBaHoO y BUTJI I Iporpam Ha MoBi Python 3. B xogii excriepuMeHTanbHOI
IepeBipKU METOIiB 6YJI0 [1I0Ka3aHO JOIi/IbHICTh 3aCTOCYBaHHS PO3PO0JIEHMX aJITOPUTMIB Ta OLIIHEHO MeXi ix

3aCTOCOBHOCTI 3a OJOITOMOT OO 6aI‘aTOpaBOBOI‘O KOMH’IOTepHOI‘O €KCIIEPUMEHTY.

2. The research conducted in the course of the PhD program concerned the development of algorithms which
allow for the improvement of the quality of the restoration of the complex-exponential signals and estimation of
their parameters under the influence of impulse noise and in situations where the initial complex frequency
estimate may contain errors. The viability of the application of parametric spectral analysis methods to the signals
that have passed through a real measuring system was also considered. Thus, several novel methods including a
point skipping method for the Prony’s method and the matrix pencil method (MPM), and a frequency correction
method for a case of general parametric spectral analysis method application were proposed and developed.
Several known methods have been further developed which include the signal segmentation method for the
Prony’s method and the MPM, the method of auxiliary sources for the calculation of the reflected field in a
waveguiding structure with a horn antenna, method of data processing for a multi-probe measuring line aimed at
the improvement of the estimation of the complex reflection coefficient based on the abovementioned frequency
correction method, and the Fourier-holography-based method for signal synthesis with multifrequency
measurements as the input data. The developed algorithms were implemented with the help of the Python 3
programming language. Over the course of the experimental verification of the methods it was demonstrated that
they are viable for practical applications and the range of their applicability was estimated with the help of a set of
repeated computer experiments.
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