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1. MeTOﬂI/I MOHiTOpI/IHFy YaCTOTHOTO CIIEKTPY IJId I'[iI[BI/IIILeHHH e(:l)eKTI/IBHOCTi 663HpOBOILOBI/IX KOTHITUBHUX

TE€JIEKOMYHIKAL[iINHMUX CUCTEM

2. Methods of frequency spectrum monitoring to improve the efficiency of wireless cognitive telecommunication

systems

Pedepar:

1. ﬂHCCpTauiﬂHa po60Ta IIPpUCBA4Y€HA BI/IpiIIIeHHIO dKTyaJIbHOT'O Hay'KOBO—TeXHi‘{He 3aBIAaHHS I10 I'[iILBI/IIlleHHIO

€(pEeKTUBHOCTi 6€3MPOBOLOBUX KOTHITUBHUX T€JIEKOMYHIKaILiTHUX CUCTEM Ha OCHOBI yIOCKOHAJIEHHS METO/iB

CIIEKTPaJIbHOTO MOHITOPHHIY YaCTOTHOI'O CIIEKTPY LIJIIXOM BIIPOBAKEHHS TiOpUIHNUX METOJB, SIKi 3a6€e311e4yI0Th

eeKTUBHY ifeHTudiKallilo BiJIbHAUX YaCTOTHUX CMYT, Mi]BUIIEHHS PiBHS 3aBaJIOCTIIIKOCTi Ta CIIEKTPaIbHOI

eCl)eKTI/IBHOCTi, 3 I'[O6y,ILOBOIO aJalITUBHUX aﬂFOpI/ITMiB, 30AaTHUX ¢)YHKHiOHYBaTH B YMOBaXx CKJIaTHOTO



pagziocepenosuia. Y poboTi 3alIpONIOHOBAHO METOL, CIIEKTPaIbLHOTO MOHITOPUHTY Ha OCHOBI YaCOBUX CETMEHTIB 3i
3MiHHOI0 JoBXUHOIO — VT'SM (Variable Time Segment Monitoring), sSikuil BUKOPUCTOBY€E aJlaliTUBHY YaCOBY
CETMEHTALlil0 CUTHAJIIB 3 JUHAMIYHUM MiJJIAIITyBaHHAM 10 3MiH y CIIEKTPI 3aJI€KHO Bifl CTATUCTUYHUX
XapaKTEPUCTUK CUTHAJY. 3alIPONIOHOBAHO YAOCKOHAIEHHS iHTETPOBAHOTO METOY CIIEKTPAJbHOIO MOHITOPUHTY 32
pPaxyHOK BUKOPHCTaHHS BeliBjleT-niepeTBopeHb (Mopse ta Jlobewi) Ta agantuBHOi ¢inpTpauii (Kasimana, LMS ta
RLS) Ha pi3Hux eTanax o6pobKky curHaslis. Po3po6ieHo MeTo], iepapXiYHOro LIUKJIiYHOTO CIIEKTPaJIbHOTO
MOHITOPUHTY 3 BUKOPUCTaHHSIM iHpopMaLiliHuX KpUTepiiB Akalike Ta baileca 1151 BUOOPY ONTUMAIbLHUX MOJeJel
CUTHAJIIB, O B PE3YJIbTATI IOKPAILYE SIKICTh BUSIBJIEHHSI CUTHAJIIB B CKJIQJHUX YMOBAX Paio4acTOTHOTO

cepenoBulla. BUKOHaHO ekcliepuMeHTasbHy Bepuikaliiio Ta foBeieHo e(eKTUBHICTb 3aIIPOIIOHOBAHNUX METO/LIB.

2. The dissertation work is devoted to addressing a relevant scientific and technical challenge of improving the
efficiency of wireless cognitive telecommunication systems by enhancing frequency spectrum monitoring
methods. This is achieved through the implementation of hybrid approaches that ensure effective identification of
free frequency bands, increased interference resistance, and improved spectral efficiency, with the development
of adaptive algorithms capable of operating in complex radio environments. The work proposes a new spectrum
monitoring method based on variable time segments—VTSM (Variable Time Segment Monitoring), which employs
adaptive time segmentation of signals with dynamic adjustments to spectrum changes depending on the statistical
properties of the signal. An enhancement of the integrated spectrum monitoring method is suggested by
incorporating wavelet transforms (Morlet and Daubechies) and adaptive filtering techniques (Kalman, LMS, and
RLS) at various stages of signal processing. A hierarchical cyclic spectrum monitoring method is developed using
Akaike and Bayesian information criteria for selecting optimal signal models, which ultimately improves the quality
of signal detection in challenging radio frequency environments. Experimental verification has been conducted,
and the effectiveness of the proposed methods has been demonstrated.
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