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T€JIEKOMYHIKaLliiHUX CUCTEM

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

Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOIO HAYKOBO-TEXHiUHEe 3aBJaHHS MO IMiJBUIIEHHIO

e eKTUBHOCTI 6€3MTPOBOJIOBUX KOTHITMBHUX TE€JIEKOMYHIKALIifHUX CUCTEM Ha OCHOBI yA,OCKOHAJIEHHS METOJiB
CIIEKTPaJIbHOTO MOHITOPUHTY YaCTOTHOTO CIIEKTPY IIJIIXOM BIIPOBATKEHHS TiOpUAHUX METOIB, SIKi 320€3M1eYyI0Th
eeKTuBHY ineHTrdiKalio BiIbHUX YaCTOTHUX CMYT, [IiTBUINEHHS PiBHS 3aBaJlOCTIMKOCTI Ta CIIEKTPabHOI
e(eKTUBHOCTI, 3 T0OY0BOI0 aJANITUBHUX JITOPUTMIB, 30aTHUX PYHKIIOHYBAaTH B yMOBaxX CKJIaIHOTO
paziocepenosuia. Y po60Ti 3alIpOIIOHOBAHO METOJ, CIIEKTPAIbHOTO MOHITOPUHTY Ha OCHOBI YaCOBUX CETMEHTIB 3i
3MiHHOI0 NOBXMHOI0 - VI'SM (Variable Time Segment Monitoring), Sikuit BAKOPUCTOBY€E aIalITUBHY YaCOBY

CETMEHTALlil0 CUTHAJIIB 3 JMHAMIYHUM MiJJIaIITyBaHHAM 10 3MiH y CIIEKTPi 3aJ1€KHO Bifl CTATUCTUYHUX



XapaKTePUCTUK CUTHAIY. 3alPOIIOHOBAHO YAOCKOHATIEHHS iHTETPOBAHOTO METONY CIIEKTPAJbHOTO MOHITOPUHTY 32
PaxyHOK BUKOPHCTaHHS BelBiieT-TiepeTBopeHb (Mopiie Ta [lobemi) Ta agantuBHOI pinbrpauii (Kanmana, LMS Ta
RLS) Ha pi3Hux eTanax o6pobku curHailis. Po3po6ieHo MeTo], iepapXiYHOro UKJIiYHOTO CIIEKTPaJIbHOTO
MOHITOPUHTY 3 BUKOPMCTaHHIM iHpOpMaLiliHUX KpUTepiiB AKkalike Ta Baileca 1151 BUOOPY ONTUMAIbHUX MOJeJeN
CUTHAJIIB, O B PE3YyJIbTATI IIOKpallye AKICTb BUABJIEHHS CUTHAJIIB B CKIIQJHUX YMOBAaX Paziio4acTOTHOTO

cepenoBulla. BUKoHaHO ekcliepuMeHTasbHy Bepu@ikaliiio 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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