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1. MeTonu popmyBaHHS aHCaMOJIiB CKJIaIHUX CUTHAJIIB [1J151 MiABUILEHHS 3aBaJJOCTIMKOCTi 6€3I1POBOLOBUX
KOTHITMBHUX TEJIEKOMYHIKALIMHUX MEPEXK

2. Methods for Forming Ensembles of Complex Signals to Enhance Interference Immunity of Wireless Cognitive
Telecommunication Systems

Pedepar:

1. O6'eKT BOCIiIKEHHS — NIPOLeC CTBOPEHHS aHCaMOJIiB CKJIaHUX CUTHAJIIB HA OCHOBI 6araTopiBHEBOI peKyPEHTHOI
IeKOMIIO3U1iii 4acoBOi Ta 4aCTOTHOI 06J1acTel Ta NojanbLoi TpaHchopmallii Ta ontrumizallii napameTpiB CUTHATIB.
JocmimyKeHHsI IPOBOAUIIOCS i3 3aCTOCYBAHHSIM METO/IIB ONTUMI3allii, yIOCKOHAJIEeHNX METOZiB 6araToOpiBHEBOTO
PEKYPEHTHOTO CETMEHTYBaHHS 4acOBOi Ta YaCTOTHOI 00J1aCTel, a TaKOXK aallTUBHUX aJITOPUTMIB 3 BUCOKUM

CTyIIEHEM JeTaji3alii aHajizy Ta OOpOOKM CUTHAJIiB. BUKOPHCTOBYBaINCS YaCOBO-4aCTOTHI IEpPETBOPEHHS,



ajanTtyBHa QinpTpauis, crienudidHi nepeTBOpeHHs, ONTUMi30BaHi GibTpU Ta MeTOAM 6araToMacmTabHOi 4acoBOi
CErMEeHTHOI IeKOMNIOo3uLii. Y pe3ysbTaTi fJocuimkeHHs: 1. YI0CKoHasIeHO MeTo s, 6araTopiBHEBOIO PEKyPEHTHOTO
4acOBOT'0 CETMEHTYBAHHS, 1110 J,03BOJIsIE CTBOPIOBATU aHCaMOJIi CUTHAJIIB 3 BUCOKOIO TOUHICTIO i aJaliTUBHICTIO B
IVHAaMiYHOMY KOTHITUBHOMY pafliocepenoBuli. 2. YIOCKOHAJIEHO METOJ, aHali3y Ta 06pOOKU aHCaMOJIiB CKJIAIHAX
CUTHAJIIB, WO MiABUINYE 3aBALOCTINKICTh TEJIEKOMYHIKALIMHOI CUCTEMU 32 PAXYHOK aJamnTallii 40 3MiH CUTHaJIy Ta
paziocepenoBuila. 3. 3alpOIIOHOBAHO MeTO[, GOPMYyBaHHS aHCaMOJIiB CKJIaIHUX CUTHAJIB Ha OCHOBI
6araToMaciTabHOI YaCOBOi CETMEHTHOI IeKOMIIO3UL1lii, 1[0 3abe3Ieuye BUIy aJallTUBHICTb | €PEKTUBHICTb
MOPIBHSIHO 3 TpaguUiiHuMy Higxogamu. Cheporo 3aCTOCYBaHHSI OTPUMAaHUX PE3YJIbTATIB € KOTHITUBHI
0e3IpOBOIOBI TeJIeKOMYHIKallilfiHi CUCTeMHU, [ie pOo3pO0JIeH] TEXHOJIOTIUHI PillleHHs, aITOPUTMU Ta IIPOrPaMHI

peastisalii CIpUSIOTh MiIBUILIEHHIO 3aBaJOCTIMKOCTI Ta IIPOIYCKHOI 30ATHOCTI MEPEX B YMOBAX pazio3aBas.

2. Research Object - The process of creating ensembles of complex signals based on multilevel recurrent
decomposition of the time and frequency domains, followed by transformation and optimization of signal
parameters. The research was conducted using optimization methods, improved methods of multilevel recurrent
segmentation of time and frequency domains, and adaptive algorithms with a high degree of detail in signal
analysis and processing. Time-frequency transformations, adaptive filtering, specific transformations, optimized
filters, and methods of multi-scale time-segment decomposition were applied. As a result of the research: 1. The
method of multilevel recurrent time segmentation was improved, allowing for the creation of signal ensembles
with high accuracy and adaptability in a dynamic cognitive radio environment. 2. The method for analyzing and
processing ensembles of complex signals was enhanced, increasing the interference immunity of the
telecommunication system by adapting to signal changes and the radio environment. 3. A method for forming
ensembles of complex signals based on multi-scale time-segment decomposition was proposed, providing higher
adaptability and efficiency compared to traditional approaches. The application area of the obtained results
includes cognitive wireless telecommunication systems, where the developed technological solutions, algorithms,
and software implementations contribute to increasing the interference immunity and throughput capacity of
networks under conditions of radio interference.
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