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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. BusHayeHHS He3aMHATUX YaCTOTHUX KaHAaJliB Yy KOTHITMBHUX pamOMepe»(ax METOJaMM BUABJIEHHS Ta

pO3Mi3HaBaHHS CUTHAJIIB B yMOBaX allpiopHOI HEBU3HAYEHOCT]

2. Determination of unoccupied frequency channels in cognitive radio networks by methods of signal detection
and recognition under a priori uncertainty

Pedepar:

1. O6'eKT - BU3HAYEHHS HE3aNHATUX YaCTOTHUX KaHAaJIiB [1IpY IPOBEAECHHI PalioOMOHITOPVHIY B KOTHITUBHUX
pagioMepeskax. MeTa - BUBHaUYEHHS HE3aMHATUX YaCTOTHUX KaHAJIB B KOTHITUBHUX PaJlioMepekax MeTOgaMU
BUSIBJICHHS Ta PO3Ii3HABaHHS CUTHAJIIB B YMOBaX allPiOpHOi HEBU3HAYEHOCTI. [IpegMeT NOCHiIKEeHHS - METOOH
BUSIBJICHHS] HEBITIOMMX Ta PO3IIi3HABAHHS 33JaHUX CUTHAJIIB HA OCHOBI 3MiHU iIMOBIPHICHUX BJIaCTUBOCTEW CUTHAJIIB,
SIKi IO3BOJISIIOTh PO3B'SI3aTHU 33/1a4y BUSBJIEHHS HE3aUHSATUX YACTOTHUX KaHAJIB y KOTHITUBHUX PalioMepeskax.
Metonu - Teopii IMOBIpHOCTEM i MAaTEMATUYHOL CTaTUCTUKU, CTATUCTUYHOI PafliOTEXHiKHU, TEOPii BUSBJIEHHS,
CIIEKTPAJILHOTO aHaJIi3y, METOIY iMITallilHOrO MOJE/IOBaHHS. Pe3ybTaT — 3aIIPOIIOHOBAHO HOBi METOIY
BUSIBJIEHHS HE3aMHATHUX YaCTOTHUX KaHaJIiB B KOTHITUBHUX PaliOMeEpeskax; OTPUMaJIU NTOJaNbIIUN PO3BUTOK
METO/I BUSIBJIEHHS HEBiJOMUX CUTHAJIIB; BIIEpLIE JOCJiIPKEHO poO0Ui XapaKTePUCTUKY CIIEKTPAJIbHUX METOIIB

BUSIBJICHHS] HEBiIOMUX CUTHAJIIB 3 BUKOPUCTAHHSM PEaJIbHUX CUTHAJIIB i IIyMiB y YaCTOTHOMY [lialla3oHi; BIIeplie



BUpIllleHa 3a/ia4a pO3Mi3HaBaHHA 3aJaHUX CUT'HAJIB [IPY HAABHOCTI HEBIIIOMUX CUTHAJIIB MiJ] 4ac PaZiOMOHITOPUHTY
B KOTHITMBHUX PaflioMepesKax; BIieplle 3alIPOIIOHOBAHO AJITOPUTM BU3HAYEHHS HE3AMHATUAX YaCTOTHUX KaHAJIB JJIst
iX HaZlaHHS BTOPDVMHHUM KOPUCTYBa4aMy KOTHITUBHYX PalioMePEX 3 BUKOPUCTAHHIM HEKJIACUYHUX METOIIB
BUSBJIEHHS Ta PO3Ii3HABaHHA CUTHAJIIB B YMOBAaX allpiOpHOi HEBM3HAYEHOCTI. BIPOBAa>KEHO — PE3YyJILTATU
IVCcepTalifiHUX AOCIIiI)KEHb peasi3oBaHi B HaBYaJIbHOMY Npoleci Kapenpu inpopmaliiiHO-MePeXKHO]I inkeHepii
XapKiBCbKOro HaliOHaJILHOTO YHiBEPCUTETY paflioeIeKTPOHIKY, 30KpeMa, Y BUCUUILIIHI «OcHOBU iHpOpMaLifiHO-
KOMVHIKaliliHuX TexXHosorii» Ta y 3BiTi HIP N2 320 “Po3po6seHHs HOBOi iHpOopMaLiliHOI TeXHOJIOTii KOMIIJIEKCHOTO
po3mi3HaBaHHS Pajiio BUIIPOMIHIOIOUMX 00'€KTiB METOJAMU CTAaTUCTUYHOI PalioTEXHIKM Ta ITYyYHOTO iHTeseKTy” (N2
JP 0117U002528), 110 mifTBepIKyIOThCS BiANIOBITHUMY aKTaMy BIIPOBaIKeHHS. ['any3b BUKOPHUCTAaHHS —

IIPOEKTYBAaHHSIM KOTHITUBHUX PaZliOMEPEX Ta CUCTEM PAZiOMOHITOPUHTIY.

2. Object - determination of unoccupied frequency channels during radio monitoring in cognitive radio networks.
Aim - determination of unoccupied frequency channels in cognitive radio networks by methods of detection and
recognition of signals under a priori uncertainty. Subject - methods of detection of unknown and recognition of
the given signals on the basis of change of probabilistic properties of signals which allow to solve a problem of
detection of unoccupied frequency channels in cognitive radio networks Methods - probability theory and
mathematical statistics, statistical radio engineering, detection theory, spectral analysis, simulation methods.
Results - New methods of detection of unoccupied frequency channels in cognitive radio networks are proposed;
methods of detection of unknown signals were further developed; the performance characteristics of spectral
methods for detecting unknown signals using real signals and noises in the frequency range are studied for the
first time; for the first time the problem of recognition of given signals in the presence of unknown signals during
radio monitoring in cognitive radio networks is solved; for the first time, an algorithm for determining unoccupied
frequency channels for their provision to secondary users of cognitive radio networks using non-classical methods
of signal detection and recognition under a priori uncertainty is proposed. Implementation - the results of
dissertation research are implemented in the educational process of the Department of information and network
engineering of Kharkiv national University of radio electronics, in particular, in the discipline "Fundamentals of
information and communication technologies" and in the report of research N2 320 "Development of new
information technology of complex recognition of radio emitting objects by methods of statistical radio
engineering and artificial intelligence"” (N2 GR 0117U002528), which is confirmed by the relevant acts of
implementation. Application - development of cognitive radio networks and radio monitoring systems.
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