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JoKankHLIA MOHUTOPWHI PAagWOYACcTOTHOTO CNeKTpa
Local monitoring of the radio frequency spectrum

KorHMTHBHaA pagvoceTs NpefocTaBNAET TEXHONOMID NoOBLILEHWA S(hOeKTUBHOCTH MCNONL30BAHWA BPEMEHHD CBO-
BoaHbIX pecypcoB paguoMacTOTHOMO chnekTpa. 3oHAMPOBaHWE CNEeKTpa ABNAETCA KNIOYeBOH hyHKUMOHANEHOCTEID ANA
paboTel BTOPUYHBIX (HENWLEHIWPOBaHHEIX) NONBIOBATENEN NPK MCKMIKHEHMW BPEOHLIX NOMEX ANA NEPEUYHLIX (NMMUEH-
3MpoBaHHLIX) Nonb2oeaTenei. Bnarogapa coTpyaHUYECTRY NPOCTPAHCTEEHHD pacnpeneneHHLX NonbL3oBaTensai KorHu-
TWBHOMO pagWo 3oHOWpOBaHWe cnekTpa obecneyuBaeT HajewHblE pelleHWA ONA [OCTHMMEHWA KOHCEHCyCa.
KoruuteHoe pagvo ABNAETCA HE CTATMMECKON, 8 AMHAMHYECKOR CeThIo, NO3ITOMY KONWHECTBO OOCTYNHEX NPOCTPaH-
CTBEHHLIX Paanu4uii BapeupyeTcA BO BpemeHi. Mpr 3TOM NpoW3BOaWTENEHOCTE KOONEPATUBHOMD 30HAMPOBAHWA cnek-
Tpa AMHaMWHECKH MEHAETCH.

MNpuBEgEH aHANW3 KOTHMTUBHOI PAOWOCETH C OELEHTPaNWI0BaHHON apXWTEKTYPOR Ha OCHOBE MOOENW CTaHaapTHO-
ro HeHanpaeneHHoro rpaca, COCTOALUEro M3 MHOXecTEa yanok U pebep. MokazaHa NepcnekTUBHOCTL paguoceTei ¢
[OELEHTPan130BaHHON apxuMTeKTypoi, obecnedneaowen BonbLLYIO TOWHOCTE CKAHWPOBAHWMA YacTOTHOMD OManasoHa W
onepaTtMeHDe BIAENeHWA cBoBOOMEIX YUSCTKOB CnekTpa.

The cognitive radio network provides an effective technology for increasing the efficiency of using temporarily free
radio spectrum resources. Spectrum sensing is a key functionality for the operation of secondary (unlicensed) users
while eliminating harmful interference to primary (licensed) users. Through collaboration between spatially distributed
cognitive radio users, spectrum sensing provides reliable consensus solutions. Cognitive radio is not a static network,
but a dynamic network, so the number of available spatial differences varies over time. At the same time, the perfor-
mance of cooperative spectrum sensing is dynamically changing.

An analysis of a cognitive radio network with a decentralized architecture is performed based on the model of a stan-
dard undirected graph, consisting of a set of nodes and a set of edges. The prospects of radio networks with a decen-
tralized architecture are shown, providing greater accuracy of scanning the frequency range and prompt detection of
free parts of the spectrum.

KnioyeBble CNOBa: KOTHUTUBEHaA pagWoceTk, NULEH3IMPOBaHHBIA Nonb3oBaTenb, HENWUEHIMPOBAHHLIA NoNb3oBa-
Terb, KOTHUTWBHOE pagwo, LUEHTPanWIoBaHHas apXuTeKTypa, AeUeHTPanw3oBaHHan apXWTeKTypa, aHanu3 3aHATOCTH
CNEKTRa, NPUOPUTUIMPOBAHHEIW a60HEHT, NOKANEHEIA MOHUTOPWHI, UMWTAUWMOHHOE MOOENMPOBaHKWE 0OMEHa NaHHBIMK,
KOHCEHCYC.

Keywords: cognifive radio network, licensed user, unlicensed user, cognitive radio, cenfralized architecture, decen-
tralized architecture, spectrum occupancy analysis, prioritized subscriber, local monitoring, data exchange simulation,
CONSEnsus.

Beegenune

B cerax KorHWTWEHOMO pagMo BTOpWuY-
HbIM NONL30BaTENAM NpefocTaBnAeT-
CHA BO3MOMHOCTE COBMECTHO 30HAWPO-
BaTe cnekTp ona obuapymeuna npu-
CYTCTEBUA NEPBEWYHEX Nonk3oBaTensei.
Mpwu nonHocTele pacnpedenseHHoR W
MacwTabupyemMon  KoonepaTtHEHON
CXEME 30HOWPOBAHWA cheKkTpa AocTH-
FAETCH KOHCEHCYC BTOPWYHLIX Nonk3o-
BaTENel NpM NPUHATUN OKOHYaTE k-
HOTO pelleHuA.
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B npeonaraemoid cxeme BTOpUH-
Hble NONb30BATENU MOFYT NOLOERMHM-
BATH KOOPAWHALMIO Ha OCHOBE TOMLKO
nokansHoro obmeHa wHdopmauwen
Bes ueHTpanwaoceaHHoro obllero npu-
emMHuka. PeaynsTaTel MOOENWpoOBaHUA
NOKa3LIBAKT, YTO NpennaraeMas KoH-
CEHCYCHER CXeMa MMEET SHaYMTENBHD
HW3KYH BEPOATHOCTE OBHapyMeHUs
OTCYTCTBYHLIMK W NOMHLIX TPEBOr B
CETAX KOFHWTWBHOrO paguo. Takke
npepnaraemas cxema obnanaer He

TONBKO ,ﬂﬂKﬂaﬂHHDF‘I YYBCTEBWMTENDL-
HOCTBIO MPW OBHApYMEHWM NPUCYT-
CTBWA OCHOBHOMD NOMB30BATENA, HO W
HagewHoOCTED B EI-bIﬁDpE Henaemoro
NOpora NPMHATHA PeLleHus,

CraTbio LenuKoM YuTaiTe B
GymMamHoH BEpCH MypHana
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Koruntnenan pagnocers npefoctasaseT 3perTHEHYI TEXHOMOTHIO NOBMIEHHA HPPeRTHEHOCTH HCNONL30BAHHA BPEMEHHD
cEOGOAHBN PECYPCOB PAAMOMACTOTHOTO CREKTPa. 3OHIHPOBAHHE CNEKTPa SBARETCH KAKMEB0ll (yHKUMOHANBHOCTHIO Ana paborw
BTOPHYHKX  (HEAHUEHIHPOBAHHEX] NOALIOBATENell NPH  HCKAIMEHHH BPegHBIX MOMEX A0A NEPBHYHBX  (THUEHIHPOBAHHBIX)
noaszopateneii. baarogaps COTPYAHHHECTRY NPOCTPAHCTBEHHO PACHPEASIeHHBIX NONb30BATENCH KOPHUTHBHOTO PAJHO 30HAHPOBAHHE
CMexTpa o0ecnedHBaeT HAJEMHBIE PEleHHa OA8 JOCTHMeHHA koncencyca. KornuTHBHOE pagno SABAAETCA HE CTaTHMYECKoil, a
JHHAMHYECKOH CETLIO, MOITOMY KONHYECTBO [AOCTYTIHRIX TNPOCTPAHCTEEHHBIX Pa3smHqMil Bapeupyerca Bo ppeMenn. [lpn aTom
NMPOHIBOAHTENLHOCTE KOOMEPAaTHEHOTO 30HIHPORAHHA CIEKTPa AHHAMHYECKH MEHASTCA.

BunoaHed aHanua KorHHTHEHOH PAAHOCETH © JACUCHTPANHIOBAHHON apxu‘reuwpoﬁ Ha OCHOBE MOAENH CTaHAapTHOTO
HEHANPABNEHHOTO Tpada, COCTOAUErG M3 MHOMECTEA Y3A0B W MuowecTsa pebep. [lokazana neponexTHBHOCTE pagnocereidl ©
JeleHTPANHIOBANHOI apxuTekTypoii, ofecneuneaomedl GoALYI0 TOMHOCTE CKAHHPOBAHHA YacTOTHOTO JAHANa3oHA M ONEpaTHEHOE
DRIARASHNA CBOGOIHLIX YHACTROR CIIEKTPa.

The cognitive radio network provides an effective technology for increasing the efficiency of using temporarily free radio spectrum
resources. Spectrum sensing is a key functionality for the operation of secondary (unlicensed} users while eliminating harmful interference to
primary (licensed) users. Through collaboration between spatially distributed cognitive radio users, spectrum sensing provides reliable
consensus solutions, Cognitive radio is not a static network, but @ dynamic network, so the number of available spatial differences varies over
time, At the same time, the performance of cooperative spectrum sensing is dynamically changing,

An analysis of a cognitive radio network with a decentralized architecture is performed based on the model of a standard undirected
graph, consisting of a set of nodes and a set of edges. The prospects of radio networks with a decentralized architecture are shown, providing
greater accuracy of scanning the frequency range and prompt detection of free parts of the spectrum.

Kirouessie €n0Ba: KOTHHTHBHAA pPAgHOCeTh, AHUEH3MPOBAHHBI NOABIOBATENb, HEMTHUEHIHMPOBAHHBIE MONBIOBATEND,
KOTHUTHBHOE  PagHO, LUEHTPANHIODAHHAA APXMTEKTYPa, [ACLEHTPANTHIOBAHHAA APXMTEKTYPa, aHAMHMI 3aHATOCTH  CNEeKTpa,
HPHDPHTHEHPDB&HHHH aAGOHEHT, MOKANBHER MOHHTOPHHP, HMHTaLHOHHOC MOJGCAHPOBAHHE ofMEHA JAHHBIMH, KOHCCHCYC,

Keywords: cognitive radio network, licensed user, unlicensed user, cognitive radio, centralized architecture, decentralized
architecture, spectrum occupancy analysis, prioritized subscriber, local monitoring, data exchange simulation, consensus.
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