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Abstract

An approach to the use of graphs Koénig for modeling multichannel multiradio mesh-networking standard IEEE
802.11. This, in turn, allowed for a fuller and describe in detail all the possible configurations of mesh- network as a
whole and its individual elements are represented as vertices of dissimilar Konig. The proposed mathematical apparatus
properly can be used to solve the routing problem. Based on the representation planar Konig’s of multichannel
multiradio mesh-network in the routing problem is solved, which is to identify those collision domains through which
traffic is to be transmitted from the sender to the recipient, and so that end-to-end performance requirements have been
satisfied. As a mathematical model was proposed routing flow model of producing records of structural and functional
features of multichannel multiradio mesh-networks — the results of solving the problem of the distribution of frequency
channels, bandwidth collision domains, traffic characteristics, order service packs on the mesh-station (wireless router)
network etc. Under the proposed model uses an optimality criterion, aiming to minimize the performance multichannel
multiradio mesh-network, i.e. intensity of the total network traffic catered with its priorities.

Cepeal MHOXXHHHM BHMOT, 1110 BUCYBAIOThCS 10 0€3MPOBOIOBIX MeSh-Mepek, OCHOBHHUM € 3a0e3IeueHHs
BHCOKOI MPOAYKTUBHOCTI Ta SKOCTI OOCIYrOBYBaHHSI 3allMTiB KOPHUCTYBadiB B IiloMy. Sk Mmoka3aB aHaji3
[1], icHye psin crioco0iB MmiABHUIIEHHS MPOAYKTHBHOCTI OS3MPOBOIOBUX MEPEXk: BUKOPHUCTAHHS TEXHOJOT1
IHTEJIEKTYyaJbHIX aHTEHHHUX PEIIiTOK, 3MiHa TEPUTOPiaJbHOTO PO3TAIYBAHHS CTAHIIM, PO3HECCHHSI CUTHAITY
0 TIONIsIpH3altii, BUKOpucTaHHs TexHomorii MIMO, o0'eqHaHHS KaHAJIB, BHKOPUCTAHHS 0araToKaHAIEHOTO
OaraToiHTepdelicHOro pexxumy podoTH, 3ade3neyeHHs epeKTUBHOI MapIIpyTH3aIlii, OpraHi3allis yrpaBiiHHS
Tpadikom. Haii0inp1m BUCOKOTO pe3yabTaTy Py MHiIBUILEHHI TPOLYKTUBHOCTI 6€31pOoBOAOBOI Mepexi (10 2-
3-X paziB) MOKHA JIOCSATTH NP BHKOPHCTaHHI OaratoiHTep@elicHnx OararokaHalbHUX 0e3apoToBMX mesh-
mepexx (Multi-Radio Multi-Channel Wireless Mesh Networks, MR MC WMN) [2, 4], ski nepen0a4aroTh
BUKOPUCTaHHS SIK OJJHOTO, TaK 1 AEKIJIbKOX panioinTepdeiiciB Ha KOHIM mesh-cTaHIil, HAIAIITOBaHUX Ha
pizai dacrotHi kaHam (YK), sxi He mneperuHarorbes. [IpoTe BHKOpHUCTaHHSI OaraTOKaHAJIBHOIO
OararoiarepdeiicHoro pexumy poootu WMN He BHKIIOYAE HOrO0 CyMICHOTO 3aCTOCYBaHHS 3 1HIIUMH
criocobaMH T IBUIIIEHHS TPOYKTHBHOCTI OE3IMPOBOIOBHX MEPEK.

Bucoki 3asBneni notenniiii moximBocti MR MC WMN crannapty IEEE 802.11 3a6e3neuyroTscs, 3
OTHOTO OOKY, pe3yJbTaTHBHUMH PillIeHHSIMH (i3WYHOTO 1 KaHAJIBHOTO PIBHIB €TAIOHHOI MOJIENi B3aeMOIl
BIJTKPHTUX CHUCTEM, a 3 1HIIOro OOKY, BUCYBAIOTh KOPCTKI BUMOTH JI0 €(EKTUBHOCTI 3aCO0IB yNpaBJliHHS
pecypcaMu Mepexi i, 30Kpema, J0 MPOTOKOJNiB YHpaBiiHHA Tpadikom 1 mapmpyTuzamii. ¥ Mepexkax
0e31POBOIOBOI'03B'SI3KY MPOOJIEMa MapIIPyTU3AIlil TAKETIB MiXK JIOBUTBHOIO TTAPOI0 CTaHINN (HOPMYITFOETHCS
Ta BHUPINIYETHCS Habararo CKJajHille, HXK B Mepekax MPOBOIOBOro 3B3Ky. [IpuumHOI0 TOMY € Te, 10
MopsiT 13 3arajJbHUMH BUMOTaMH, IO CTOCYIOThCS ITIITPUMKHU SIKOCTI OOCIYrOBYBaHHS 1 OalaHCyBaHHS
HaBaHTa)XCHHs, B Nporokoyax Maprpytu3amii MR MC WMN HeoOXigHO BpaxoBYBaTH BUIAIKOBHIA
XapakTep CTBOPIOBAHMX JOMEHIB KONi3ild. Y 3B'I3Ky 3 LIMM aKTyaJbHOIO € 3ajada, sKa IOB’s3aHa 3
JOCHiIKEeHHAM nporeciB MapipyTtu3anii B MR MC WMN.

s nocnimxenns nporecis Mapmpytu3saiii MR MC WMN omucyanacsk 3a gonomororo rpady Kenira
(puc. 1), mo, B CBOIO 4epry, [03BOJMJIO OLIbII MOBHO 1 JETAIBHO OMMCATH MOXJIMBI KOH(pIrypamii sk Bciel

99

XapkiB, Ykpaina EMC-2019

21 -22 mpasHsa 2019 p.



M’ata Mi*kHapoaHa HayKOBO-TEXHIYHa KOHepeHLis
«Mpobaemu eNeKTPOMarHiTHoOi CcymiCHOCTi nepcneKTMBHUX 6e3NpoBOAOBUX MepeK 3B'A3Ky (EMC-2019)»

mesh-Mepexi B IiJOMY, TaK i OKPeMHX 11 €JIEMEHTIB, MPEICTABJICHUX Y BUIJISII PI3HOPIIHKX BEPIIHH rpada
[4-8].

[pyHTYIOUMCh HA IUIOCKOMY KEHIrOBOM IOJaHHI
OaraTokaHanmbHOI  OararoinTepdeiicnoi  mesh-mepexi,
3ajja4a MaplipyTu3amii 3Belach [0 BU3HAYEHHS THX
CTaHIlI 1 JOMEHIB KOMi3ii, Yepe3 sKi TOBHUHHI OyTH
mepefani MakeTd BiJ BiANpaBHHUKA N0 oaepkyBada. llpum
[IbOMY B@)XJIMBO BHKOHATH BHMOTU IIOJO IIBHIKOCTI
nepeaadi makeris, TOOTO KOKeH 00paHuid Ta chOpMOBaHUI
JIOMEH TIOBMHEH MaTu HEOOXiAHY IPOIYCKHY 3HaTHICTD,
sIKa, B CBOIO Uepry, 3aJIeKHUTh BijI pe3yJIbTaTiB pPO3B’ I3aHHS
3a1adi pO3MOAUTY YacTOTHMX KaHaiiB. OOpaHa Monenb
MapIpyTu3aii [4-8] 3abe3mneynia BpaxyBaHHS
0cOONMMBOCTEH  CTPYKTYpHO-(YHKLIOHANBHOI  1OOYIOBH
OaraTokaHanbHOI OaraToiHTepdeiicHoi Mmesh-mepexi cranmapry IEEE 802.11 momo BuMoOr camoro
CTaHJAPTY, XapaKTEPUCTUK YaCTOTHUX KAHAJIB, MPOMYCKHUX 3JaTHOCTEH JIOMEHIB KOJi3ii, XapaKTePHCTUK
Tpadiky, MOpsAKy 0OCIyroByBaHHs MakeTiB Ha mesh-cTaHwisx (Oe3MPOBOIOBUX MAPIIPYTH3ATOPaX) MEPEKi
Tomo. B pamkax 3ampormoHOBaHOT MOJENli BUKOPUCTAHO KpPUTEpid ONTHMAaJBHOCTI, CIPSIMOBaHWN Ha
MiHiMi3ariro 3asantaxenocti MR MC WMN.

Pesynbraru gocimipkeHHS MiATBEpAWIM e(eKTHBHICTh 0OpaHOoi MoJeni MaplipyTH3aimii B pPi3HUX
pexxumax QyHkmionyBanus mepexxi MR MC WMN, npu pi3Hi KUIBKOCTI CTaHIIiN, 1X TepuTOpiaabHOL
BiJyIaNieHoCTi Ta nud)epeHIrialiii BAMOT 100 MIBUIKOCTI Iepeaadi MakeTiB pi3HUX MOTOKIB.

Puc. 1. Monens mepesd, mpencraenesa rpadom Keonira
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