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KOTHITUBHMX TE€JIEKOMYHIKALIMHUX MEPEX

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

Telecommunication Systems

Pedepar:

1. O6'eKT moCiIpKEeHHs — [IPOoLieC CTBOPEHHSI aHCaMOJIiB CKJIaHUX CUTHAJIIB HA OCHOBI 6araTopiBHeBOI peKypeHTHOI
IeKOMII03U1Iii 4acoBoi Ta 4aCTOTHOI 06Js1acTel Ta noAanbuloi TpaHcdopMallii Ta onTuMisallii napaMmeTpiB CUTHAJIIB.
JocnimkeHHs] TPOBOAUIOCS i3 3aCTOCYBaHHSIM METOIiB ONTHMIi3allii, yIOCKOHAJIEHUX METOIiB 6araTopiBHEBOTO
PEKYPEHTHOTO CErMEeHTYBaHHS 9acOBOi Ta YaCTOTHOI 06JIaCTeH, a TAKOK aHANTUBHUX aJITOPUTMIB 3 BUCOKUM
CTyIleHeM JieTasi3alii aHasizy Ta 0OpoOKM CUTHaJIiB. BUKOPHCTOBYBalNCs Y4aCOBO-YaCTOTHI IepEeTBOPEHHS,
ajanTuBHa QinbTpaliis, cneundiyHi nepeTBOpeHHs, ONTUMI30BaHi QiIbTPU Ta METOU GaraToMacITabHOi YaCcoBOi
CErMeHTHOI IeKoMNo3ulLii. Y pe3ysbTaTi fjocuigkeHHs: 1. YI0CKOHaJIeHO MeTos 6araTopiBHEBOrO PEKypPEeHTHOTO

4acOBOT'0 CETMEHTYBAHHS, 1110 J03BOJIsIE CTBOPIOBATYU aHCaMOJIi CUTHAJIIB 3 BUCOKOIO TOUHICTIO i afJaliTUBHICTIO B



IVHAMiYHOMY KOTHITUBHOMY pajiiocepenoBuli. 2. YIOCKOHAJIEHO METOZ, aHali3y Ta 06pOOKY aHCaMOJIiB CKIaIHUX
CUTHAJIIB, O MiJIBUIILy€ 3aBaJIOCTIMKICTh TEJIEKOMYHIKAL[iIHHOI CUCTEMH 32 PaXyHOK aanTalii o 3MiH CUTHaJIy Ta
paziocepenoBuila. 3. 3apOIIOHOBAHO METO[, GOPMYyBaHHS aHCAMOJIiB CKJIaIHAX CUTHAJIB Ha OCHOBI
6araToMaciTabHOI YaCOBOI CETMEHTHOI IeKOMIIO3ULlii, 1[0 3abe3Ievye BUIly aJallTUBHICTb i €PEKTUBHICTb
NOPIiBHSIHO 3 TpaAuLiiHUMU Nigxonamu. CHeporo 3aCTOCYBaHHS OTPUMAHUX PE3YJIbTATiB € KOTHITUBHI
0e3IpOBO/IOBI TeJIeKOMYHIKalliliHi CUCTeMHU, Jie pO3PO0JIeH] TeXHOJIOTYHI pillleHHS, aITOPUTMU Ta IIPOrpamHi

peastizauii CIpUSIOTh MiIBUILEHHIO 3aBafOCTIMKOCTI 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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