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Po3pobneHo Meron OmepaTHBHOTO IUJIaHYBaHHS Ta MEpeIUIaHyBaHHSA TOMOJOTIT Mepexi
TEJIEKOMYHIKalliHHUX aeporutatpop™m, IO JO3BOJSE 33 PAXYHOK ONTHMAIBHOTO PO3MIIICHHS
0€3MUIOTHUX JITAJBHUX arapariB y MpOCTOpPi CTBOPUTH TaKy CTPYKTYpPY MEpExki, 10 Mae OuIbIIy
NPOMYCKHY  34aTHICTb.  Po3po0iieHO  MeToJ ~ ONepaTWBHOTO  PO3TOPTaHHSI  MEpexi
TEJIEKOMYHIKallIHHUX aeporiaTgopM, L0 JO3BOJSIE 3a PaXyHOK 3aCTOCYBaHHS O€3MpOBOJIOBUX
CEHCOPHUX MEPEX ONEepaTHUBHO 30MpaTH JaHi PO MOTOYHI KOOPAUHATH MOOUIBHUX aOOHEHTIB Ta 32
PaxyHOK CHeliaJbHO PO3pOOJICHUX MPUCTPOIB AUCTAHIIHHOTO KEPyBaHHS CKEPOBYBATH IMOJIOKEHHS
OE3MUIOTHUX JITAJBHMUX amapariB Uil JOCATHEHHS 3aJaHOl MPOIYCKHOI 3JaTHOCTI MEepexi.
Po3po6ieHo MeTo ] ONIepaTUBHOTO YIPABIIHHSA MEPEKEI0 TEIIEKOMYHIKAIIHHUX aeporiaTgopm, 1o
JI03BOJIUTH 32 PaXyHOK aJJallTUBHOTO YIPABIIHHS MPOLEAYPaMU MHOKMHHOTO JIOCTYITY, 0OpOOKH Ta
MapuipyTh3anii JaHuX Ha OOpTy MONEpPEAHbO PO3MIIIEHUX OE3MUIOTHUX JITaJbHMUX arapariB
MiAJAIITOBYBAaTUCh i 33aHUN TUM 1 piBeHb TpadiKy i TAKMM YWHOM IIe 30UIBIINTH 3HAYCHHS
MPOIYCKHOT 3JaTHOCTI Mepexki. Po3pobrmeHo Meron aganTHBHOTO CHHTE3Y ONTUMAIBHOTO 3a
SHEProBUTpaTaM 3aKOHY KEepPyBaHHs MaJIOPO3MIpHUM O€3MIJIOTHUM JITaJbHUM arapaTtoM JITaKOBOTO
THITY, KAl BUKOPUCTOBYETBCS B SIKOCTI BUCOTHOI PETPAHCIIIINAHOI aeporuiaTopMu i emi30quIHIX
pazmioMepex, IO BiAPI3HAETHCS KOMOiHaIiero Merody (yHKHiN JIAmyHOBa Ta Tpafi€HTHOTO METOMY
noOyI0BH aIaiTUBHUX CHCTEM, B 3aJICKHOCTI Bil IHTEHCHMBHOCTI 30BHIILIHIX CTOXAaCTUYHHX 30ypeHb Ta
IIBUJIKOCTI 3MIHM TMapaMeTpiB 00’e€kTy KepyBaHHA. Ha 0asi 3amponoHOBaHHMX METOAIB pPO3pOOJICHO
eKCIIEPUMEHTAIBHUIM  3pa30K aJanTHBHOI CHUCTEMM JMCTAHLIKHOTO KEpyBaHHs, Hapiramii Ta
opieHTaIlil TeIeKOMYHIKaLiiHOI aeporuiaTrGopMu y IPOCTOPI ATl JOCATHEHHS 3aJaHUX MMOKa3HUKIB
(GYHKIIOHYBaHHS €Mi30HYHOI MEPEexi.
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PazpaGoran MeTOZ ONEPaTUBHOTO IUIAHUPOBAHHS M IEPEIJIAHUPOBAHUS TOIOJOTHH CETH
TEJIEKOMMYHHUKAIIMOHHBIX a3pOIUIaTGopM, UYTO IO3BOJIAET 3a CYET ONTHMAIBHOTO pPa3MELICHHUs
OECIMWIOTHBIX JIETATENbHBIX aIlllapaTOB B MPOCTPAHCTBE CO3/1aTh TAKYI0 CTPYKTYPY CETH, KOTOpas
uMeeT OOJIBIIYIO MPOIYCKHYIO CIOCOOHOCTh. Pa3paboTaH MeTox OnepaTHBHOTO pa3BEepThIBAHHUS
CeTH TEJNEeKOMMYHHMKAIIMOHHBIX a3poruiaropM, 4YTO TO3BOJIAET 32 CYET NPUMEHEHHUs
OeCIpOBOJIHBIX CEHCOPHBIX CEeTe OmepaTHBHO cOOMpAaTh JAaHHBIE O TEKYIIUX KOOpAMHATaxX
MOOWJIbHBIX A0OHEHTOB M 3a CUET CIEUUAIbHO pa3pabOTaHHBIX YCTPOMCTB IUCTAHIIMOHHOTO
yIpaBJICHUS] HANpaBJIATh IOJOKEHHE OCCIMIIOTHBIX JIETATEIbHBIX aIllapaToB JUISl JTOCTHIKECHHUS
3aJJaHHOM TPOIYCKHOW cIOCOOHOCTH ceTH. Pa3zpaboTaH METOJ ONEpaTUBHOTO YHPABICHUS CETHIO
TEJIEKOMMYHHUKAIIMOHHBIX a3pOIuiaTopM, UYTO TMO3BOJUT 32 CYET aJalTUBHOTO YIpPaBJICHHUS
npoleypaMl MHOXECTBEHHOTO JOCTyIHa, OOpaOOTKM M MapIIpyTH3allii JaHHBIX Ha OOpTy
MPEBAPUTENIFHO PAa3MEIICHHBIX OCCIMIOTHBIX JIETaTEIbHBIX allllapaToOB IOACTPAMBATHCS O]
3aJJaHHBI THUN W YpOBEHb Tpaduka M TakUM OOpa3oM elle yBETUYUTh 3HAYCHHE MPOITYyCKHOU
CIOCOOHOCTH ceTH. Pa3paboTaH MeTOA aJanTHBHOTO CHHTE3a ONTHMAIBHOTO IO 3HEpro3arparam
3aKOHa YIPaBJICHUS Majlopa3MEpHBIM OCCIMIOTHBIM JIETaTEIbHBIM alllapaToM CaMOJIETHOTO THUIIA,
KOTOPBIM HCHOJIb3yeTcsl B KadecTBE BBICOTHOM PETPAHCISIIMOHHON — a’porutardgopMm  uis
SMHU30JUUECKUX PAJAUOCETEH, OTIMYaroIuiicss KoMmMOumHammed Metona ¢yHkuui JlsmyHoBa u



IPAJAMEHTHOTO METO/a IOCTPOSHHs aJalTHUBHBIX CHCTEM, B 3aBUCHMOCTH OT HMHTEHCHBHOCTHU
BHEIIIHUX CTOXaCTUYECKUX BO3MYIIEHUH M CKOPOCTH U3MEHEHHS MTapaMeTPOB 00bEKTa YIIPABICHHS.
Ha 6a3e npeiokeHHBIX METO/I0B pa3paboTaH SKCIEPUMEHTAIBHBIN 00pa3el] alanTHBHON CHCTEMBI
JMCTAHIIMOHHOTO yIPaBJICHUS, HABUTAIIMK U OPUEHTALUHU TeIEKOMMYHHUKAIIMOHHOHN a’poriatdopm
B IPOCTPAHCTBE JJIsI JOCTM)KEHUS 3a/laHHBIX MMOKa3aTelel (QyHKIMOHHUPOBAHUS SIHU30AMYECKON
CeTH.

(anra.)

It is proposed a method for operational planning and re-planning of telecommunication
aeroplatform network topology that allows through the optimal placement of drones in space to
create such a network structure, which has a large throughput. It is proposed a method for the rapid
deployment of telecommunication aeroplatform networks that allows using wireless sensor
networks quickly gather data about the current coordinates of mobile subscribers and through a
specially designed remote control devices to direct the position of unmanned aerial vehicles to
achieve the desired throughput. It is proposed a method for operational control of
telecommunication aeroplatform network that will allow through adaptive management procedures
of multiple access, processing and routing data on a board of previously placed unmanned aerial
vehicles to adapt to a given type and level of traffic and thus even increase the value of the network
throughput. It is proposed a method for the synthesis of adaptive optimal law energy consumption
control of small aircraft type UAV, which is used as a high-altitude relay aeroplatform for ad-hoc
radio networks, characterized by a combination of the method of Lyapunov functions and gradient
method of adaptive systems, depending on the intensity of external stochastic disturbances and the
rate of change of the parameters of control object. On the basis of the proposed methods it is
developed an experimental model of adaptive remote control system, navigation and orientation in
space of telecommunications aeroplatform to achieve the desired indicators for the ad-hoc network.
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