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Methodology for Optimizing the Operation of MTCN Using UAVs

B crtatbe paccmatpumBaeTca NpuMEHeHNe peTPaHCNATOPOB Ha B6eCNNOTHBIX NeTaTenbHbIX annaparax A5 NoBbiLLe-
HWUS1 YCTONYMBOCTN (PYHKLIMOHUPOBAHNS MYNLTUCEPBUCHOWN TPaHCTNOPTHOWM CETU CBSA3U CrieumanbHOro HasHayYeHus.

[MokasaHo, YTO MOBUIbHLIE GECNUMOTHBLIE NeTaTenbHble annapathl NO3BONSAIOT NOAAEPXKUBATL Nepegadvy MynsTMMe-
OVAHOro Tpaduka npu paspyLLeHUm MHpPacTPyKTypbl U U3MeHeHun Tononorum cetu. OTMeYeHb! KnodeBble hakTopsbl,
BrvsoWwmne Ha 3PPEKTUBHOCTb MX MCMNOMb30OBAHUA: OrPaHUYEHHbIN 3HEepropecypc, 0CobeHHOCTM pacnpocTpaHeHus
pagvocurHana, napameTpbl aganTMBHON MOAYNALMN U 3arpy3ka CeTeBbIX Y3M0B.

lMpeanoxeHa meToguka onTMMM3aumMK, BKNoYaLas BeiGop KonNMyecTBa M pasMelleHnss 6ecnmMnoTHbIX neTarenb-
HbIX annaparoB, ONTUMU3ALMI0 PEXUMOB paboTbl, NapamMeTPOB MOAYNALMN U pacnpeneneHns KaHanbHbIX pecypCcoB.
PesynbTaTbl NOKa3biBaloT, YTO NPUMEHEHNEe METOAMKM 06ecrnevmBaeT NoBbILLEHNE YCTOMYMBOCTM HaMpaBneHWin CBS3N 1
nogaepxaHue Tpebyemoro ka4ectsa 06CNyXMBaHUS PasfnMYHbIX TUMOB TpadumKa B YCIOBUAX OrPaHNYEHHbIX PeCcypcoB
1 BHELLUHUX BO34ENCTBUN.

The article examines the use of unmanned aerial vehicle relay nodes to enhance the resilience of a multiservice
transport communication network for special-purpose applications.

It is shown that mobile unmanned aerial vehicles make it possible to maintain the transmission of multimedia traffic
under conditions of infrastructure damage and dynamic changes in network topology. The key factors affecting their
effectiveness are identified, including limited onboard energy resources, radio signal propagation characteristics, adap-
tive modulation parameters, and network node load.

A comprehensive optimization methodology is proposed, incorporating the selection of the number and placement
of unmanned aerial vehicles, optimization of their operating modes, modulation parameters, and allocation of channel
resources. The results demonstrate that the application of the methodology increases the resilience of communication
paths and ensures the required quality of service for various ftraffic types under constrained resources and external

impacts.

KnioueBble crioBa: MynkTUCEPBUCHAS TPAHCMOPTHAsA CETb CBSA3W, BECMUMOTHLIN NeTaTenbHblii annapar, peTpaHc-
NATOP, CTPYKTYpHAasi YCTOMYMBOCTb, (PYHKLMOHAMbHAA YCTOMYMBOCTb, afanTMBHash MoOgynauMsl, NponyckHas crocob-

HOCTb, ONTUMU3auunA.
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BeegeHnue

MynbsTucepBUCHbIE TPAHCNOPTHbIE CETU
CBHA3M CcheunanbHOro  HasHavYeHus
(MTCC CH) 3aHumaloT ueHTpanbHoe
MEeCTO B CO34aHUM eauHOro MHdopma-
LMOHHO-KOMMYHMWKALMOHHOTO npo-
cTpaHcTBa. [pu 3TOM OOHOM U3 OCHOB-
HbIX MpobnemMm SBNSETCA COXpaHeHune
YCTOMYMBOCTM UX  (DYHKLMOHMPOBAHUS
npy M3MEHEHUWM TOMOMOoruK, paspyLue-
HUN SNEMEHTOB WHMPACTPYKTYpPbl U
OrpaHUY4eHHOCTY CETEBbLIX PECYPCOB.
lMepcnekTnBHBIM CcNocobom MNoBbI-
weHua yctonumsoctn MTCC CH
BbICTYNaeT WMCnonb3oBaHWe peTpaHc-
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NATOPOB Ha GecnunoTHLIX netaTenb-
Hbix annapatax (BlJ1A), koTtopble B
nocnegHve rofbl akTMBHO BHEOPSOTCA
B pa3nuyHble cuctembl caasum [1], [2].
MpumeHeHne MOBUNbHBIX peTpaHcns-
TopoB Ha BIJIA oGecneunBaer BO3-
MOXHOCTb nepegayun MynstTumeanMinHo-
ro Tpadwuka (ronocoBoro, BuaeogaH-
HbIX U WMHOPMAaLUOHHOIO obmeHa)
Jaxe B crnyyae MoBpexneHus unm
HEeOCTYNHOCTU CTauMOHapPHOW CETU.
Mpn cosgaHum un akcnnyatauumm
nogobHbIX ceTen HeoBXOAMMO MPUHU-
MaTb BO BHMMaHue psg cneumduye-
ckux paktopoB. OrpaHuYeHHbIV 3anac
aHeprumn BIJ1A onpegensieT Bpems nx

HenpepbIBHOMO MYHKLUNOHUPOBaHUS,
NPOCTPaHCTBEHHOE MOMOXeHWe N ABU-
XeHue annapaTtoB  CyLEeCTBEHHO
BMNMSIET Ha KayecTBO paguvonvHumM, a
npuMeHeHne aganTMBHOW MOAYNALMK
npuBOAMT K WU3MEHEHUIO [OOCTYMHON
NPOMYCKHOM CNOCOBHOCTN U YyCTONYM-
BOCTW paguoKaHarnoB npu konebaHmsax
yCcnoBsun pacrnpocTtpaHeHus. B coso-
KynHOCTW 3Tn ocobeHHoCcTM onpefe-
naT obwy 3ddeKkTUBHOCTL UC-
Nnofb30BaHUA PETPaHCNATOPOB Ha
BIMJIA B MynbTUCEPBUCHBLIX TpaHC-
NOpPTHbIX ceTaAXx And obecnevyeHus
nepegayn pasHOPOAHOro MyfnsTUMeE-
AnnHoro Tpadmka.

CraTblo UENUKOM 4uTaliTe
B GymaMtHoW BepcHM MXypHana
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