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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK:

Tema guceprauii:
1. BinHOByI€HHS CUTHAJIIB 300pakeHb B yMOBaX LIYMOBHUX 3aBaji METOJOM iHBepCii BUOipKOBUX OL[iHOK KOpeJISILiiiHOi

MaTpulLli CIOCTEPEXKEHD

2. Image signal restoring in conditions of noise interference by inversion of sample estimates of correlation matrix
of observations

Pedepar:

1. O6’eKT mocimKeHHs — MPOolleC BiTHOBJIEHHS CUTHAJIIB 300paskeHb B iHGOpMaIiliHill cUCTeMi 3 aIlalTUBHOIO
AHTEHHOIO PelliTKOoI0. [IpeIMeT NOCTiI)KeHHS — METOAM Ta aJITOPUTMU BiIHOBJIEHHSI CUTHAJIIB 300paXXeHb B YyMOBax
IIYMOBUX 3aBaJ, JOBiJIbHOI IHTEHCUBHOCTI B iH(pOpMaLiliHill CUCTEMI 3 aIaNTUBHOIO aHTEHHOIO PELIITKOI0. MeToau
mocimkeHHs. JlocimpKeHHs aucepTaliiiHoi poOOTH BUKOHAHO i3 3aCTOCYBaHHSM Te€OPii MAaTPUYHOrO YUCIIEHHS],
MaTeMaTU4HOrO aHaJli3y, KOMIJIEKCHOTO aHasi3y, 00YMCIII0BajIbHOI JIiHiHOI anredbpy, Teopii 3BUYaiiHuX
Iv(epeHLiaTbHYX PiBHSIHb, METO/IiB PillleHHS] HEKOPEKTHUX 337,24, METO/IiB 6araToMipHOi onTuMisatii, Teopii
BUIIaJIKOBUX IIPOIIECIB, 32 TOIIOMOT0I0 KX PO3PO6IEHO MaTEeMAaTHYHI MOZeJIi Ta MeTOJ, BiTHOBJIEHHS CUTHAJIIB

300pa’keHb B YMOBax IIyMOBUX 3aBaj, B iHopmMaliiiHiil cucTemi 3 alaliTUBHOIO aHTEHHOIO PeliTKow0. IS OLiHKH



aJleKBaTHOCTI 3aIIPOIIOHOBAHOTO METOAY 3aCTOCOBAHO CTaTUCTUYHE (iMiTallifiHe) MOZEJIIOBaHHS B CEpPEJOBUII]
nporpamyBaHHsl MATLAB. TeopeTnyHi Ta IpakTU4Hi pe3ysbTaTy: Briepiue 3ariporoHOBAaHO BUKOPUCTaHHS METOAY,
3aCHOBAHOTO Ha iHBepcii KopesIiliHOi MaTpulli CIIOCTEpesKeHb NJisl BiTHOBJIEHHSI CUTHAJIIB 306paskeHb B
iHpopMaLiiiHiil cuCTeMI 3 aIaNTUBHOIO aHTEHHOIO PEILIITKOIO, 10 JO3BOJISIE€ BiHOBIIOBATY CUTHAJIMN 300paXkeHb Ha
(oHi myMOBUX 3aBaj, JOBiJIbHOI iIHTEHCUBHOCTI; BIEpLIE 3alIPOIIOHOBAHO METOJ, AMHAMIYHOI peryspusaiii
BUOGIPKOBUX OLIIHOK KOPEJISILIINHOI MaTPUIli CIOCTEPEsKeHb 3 ONTUMAJIbHUM MTapaMeTPOM, PiBHUM PO3MipHOCTI
aJaNTUBHOI aHTEHHO] PEIliTKY, 110 403BOJIsiE OTPUMATHU PillleHHs 00epHEHO] 3a/1aui B peXXUMi peasbHOro 4acy 6e3
3aJIy4eHHs alpiOpPHUX JAHUX Ta JOJATKOBMX OOYMCIIIOBAIIbHUX 3aTPAT Ha MOLIYK ONTHUMAaJbHOTO NapaMeTpa
peryisipusatii; po3po6JieHo iHBapiaHTHU [10 KOpeJIsLii KOPUCHUX CUTHAJIB METO[I, SKUI 6a3yeThCs TiNIbKYU Ha
pe3yJsbTaTax IIPOCTOPOBOrO CIIEKTPAJIbHOTO aHali3y, 110 JO3BOJIS€ BECTU IPUNOM JOBIIbHOI KIJILKOCTI, IK CUTHAJIIB
300pa’KeHb, TaK i INYMOBUX 3aBaj, JOBLIbHOI iIHTEHCUBHOCTI BiJl HE3QJIEKHUX JKepel B iHpopMalliiiHiil cuctemi 3

aJanTUBHOK aHTEHHOIO PELIITKOIO.

2. The object of research is the process of restoring image signals in the information system with adaptive antenna
array. The subject of research is methods and algorithms for restoring image signals under conditions of arbitrary
intensity noise interference in the information system with adaptive antenna array. Methods of research. The
research of dissertation work was carried out using the theory of matrix calculus, mathematical analysis, complex
analysis, computational linear algebra, the theory of ordinary differential equations, methods for solving incorrect
problems, methods of multidimensional optimization, the theory of random processes, with the help of which
mathematical models and the method for restoring image signals in noise interference conditions were developed.
Statistical (simulation) modeling in the MATLAB programming environment is used to assess the adequacy of the
proposed method. Theoretical and practical results: For the first time use of method based on inversion of
correlation matrix of observations for restoring image signals in information system with adaptive antenna array is
proposed, which allows to restore image signals against arbitrary intensity noise interference background; method
of dynamic regularization of sample estimates of correlation matrix of observations with optimal parameter equal
to dimension of adaptive antenna array is first proposed, which allows to obtain solution of inverse problem in real
time without involvement of a priori data and additional computational costs for search of optimal parameter of
regularization; method invariant to correlation of useful signals is developed, which is based only on results of
spatial spectral analysis, which enables to receive an arbitrary number of both image signals and noise interference
of arbitrary intensity from independent sources in the information system with adaptive antenna array.
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