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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.05.07

Tema guceprauii:
1. Komb6iHOBaHi 6icriekTpanbHO-(ibTPOBI METOM BiIHOBIEHHS (OPMU CUTHAJIIB ITPU BIJIMBi iHTEHCUBHUX 3aBa]]

2. Combined bispectrum filtering technique for signal shape estimation at the influence of high-intensity noise

Pedepar:

1. O6’exT - curHany, 10 NpefCcTaBaeHi HAGOPOM peasisaliil 3i MaJo3MiHHOIO0 a60 HE3MIHHOIO (OPMOIO Bifl OfHi€]
peaizauii go iHmoi, SIKi cpopmoBaHi cucTeMamu epBUHHOI 06POOKY PaioJIOKALiHHUX CTAHLIN, CUCTEMaMU
[IAaCUBHOTO MEJIEHTYBAaHHS LIiJIEN, TaTYMKAMU PaJiOTEXHIYHUX PUCTPOIB, iHMMMHU BUMiPIOBaJIbBHUMU CUCTEMAMU.
Merta -niBUIIEHHS TOYHOCTI BiJHOBJIEHHS (POPMHU CUTHAJIB 10 HA60PY B3a€MHO-3CYHYTUX peaJiisaliil B yMoBax
HU3bKOTO BiJHOIIEHHS CUT-HaJI-3aBajia Ta OOMEXKEHOI anipiopHOi iH(popmMalii Ipo NpUNH-ATUAN CUTHAJ Ta IIPUCYTHI
3aBajl HA OCHOBi BUKOPUCTAaHHS KOMOIHOBaHMX METO[IiB GiCIIeKTpasIbHOTO aHasli3y. MeToau —Teopist iMoBipHOCTEN
Ta MaTeMaTU4YHOI CTATUCTUKU, YUCEJIb-HOI'O MOJIeTI0OBaHHSI, U1 POBOi HeaJalTUBHOI Ta aJaNITUBHOI HEJTiHiHO]
¢dinbrpaii, Teopii oniHioBaHH. HoBM3HA — Briep-1e AOCIiIKEeH] CTAaTUCTUYHI XapaKTePUCTUKU 3aBa], 110 NpU-
CyTHi y 6iciexTpi cnoTBopeHoro curHaiy ta Oyp’e-crnexTpi, BiTHOBIEHOMY I10 BiJjliKax L[bOTO GiCIIEKTPY; BUSIBJIEHA

Ta JOCJIIPKEHA IX 3aJIEXKHICTb BiJl pO3Mipy BXiHOTO BiIHOIIEHHI CUTHAJI-3aBa/1a; 3alIPOIIOHOBAHI HOBI MiIX0aM 1O



3T71a/>Ky-BaHHS 6ucriekTpa ta Pyp'e-cnekrpy, BilHOBJIEHOTO 110 [IbOMY biCIIeKTpy, Ha 6a3i AUCKPETHOTO
KOCUHYyCHOTo repetBopeHHs (JKII); yrockoHaseHi Msixu KOMOiHyBaHHS CTiMKUX OIiHOK Ta HeJIiHiMHOi afanTUBHO]
dinb-Tpauii AJ1s NigBUIIEHHS SIKOC-Ti OL[iHOK 6iCIIEKTPY Ta BiJHOBJIEHHS (POPMU CUTHAJY; po3po-0JieHi aalTUBHi
JKII ¢inpTpy Ha 6a3i I0KAJIBHOTO OLiHIO-BaHHS AUCIEPCii [J14 3TJ1aI)KyBaHHsI OJHOBUMIPHUX i IBOBU-MipHUX
MIPOLIECiB 3 HErayCOBUMH HECTAlLliOHAPHUMU 3aBaJla-MH; BIIEPILE 3aIIPONIOHOBAHE IBOXETAITHUI METO]], BiTHOBJIEH-
Hs1 pOpMU CUTHATTY 110 aHCaMOJII0 B3AEMHO-3CYHYTHUX peaJiiza-1iil Ha OCHOBI KOMOIHOBaHOTO 6iCIIEKTPaJIbHO-
(inbTPOBOrO Ta KOPEJISILITHOTO METOiB. 3aIIPOIIOHOBAHI METOAM PEali30BaHO Y BUIJISAIi IPOrPaMHO-
aJIrOpUTMIYHOrO 3a6e31e4YeHHs Ta BIIPOBAIPKEHO y HU3IIi raysy3eBux mignpueMcTs. Chpepa BUKO-PUCTAHHS —

BiHOBJIEHHS HGOPMHU CUTHAJY [IPY MaJIOMY Bii-HOIIEHH] CUrHAI-3aBajia Ha eTarli BTOPUHHOI 06pOOKY.

2. Object - signals represented as a set of realizations with slightly varying or constant shape from one realization
to another that are formed by systems of primary processing of radar signals, passive systems of target tracking,
radio device sensors, other measuring systems. The goal is to increase ac-curacy of signal shape recovery using a
set of mutually shifted realizations in conditions of low signal-to-noise ratio and lim-ited a priori information on
received signal and present noise by using combined methods of bispectral analysis. Methods - probability theory
and mathematical statistics, numerical simulations, digital non-adaptive and adaptive nonlinear filter-ing,
estimation theory. Novelty - first time statistical charac-teristics of interference present in bispectrum of noisy
signal and in Fourier spectrum recovered from bispectrum are stud-ied; new approaches to smoothing bispectrum
estimate and Fourier spectrum recovered from bispectrum by discrete co-sine transform based filtering are
proposed; ways to combin-ing robust estimates and nonlinear adaptive filtering for im-proving bispectrum
estimates and signal shape recovery are improved; adaptive DCT filters based on local estimation of variance for
smoothing 1D and 2D processes corrupted by non-gaussian non-stationary noise are designed; first time a two-
stage method for signal shape recovery from an ensemble of mutually shifted realization based on combining
bispec-trum-filtering and correlation methods is proposed. The pro-posed methods are realized as software-
algorithmic means and implemented in several enterprises. Application area - recov-ery of signal shape for small
signal-to-noise ratios at secon-dary processing stage.
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