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1. MeToau Ta 3acO0M IJIaHYBAHHS PO3rOPTAHHS JIITAIOUMX MEepeX 11 3a0e3ledeHHs repeadi JaHuX B YMOBax
pPyiHYBaHb.

2. Methods and tools for planning the deployment of flying networks to ensure data transmission in conditions of
devastation.

Pedepar:

1. lucepranifina po6oTa npucBssyeHa po3pobIeHHIO METO/IIB i MporpaMHUX 3aCO6iB MiATPUMKYA PO3TOPTAaHHS
6e3mninoTHux Jyitarounx LiFi mepex 115 3a0e3nedyeHHs nepejadi JaHUX B yMOBaxX PyHHYBaHb 3 ypaXyBaHHSIM BUMOT
IO 4aCOBUX i HafIIMHICHUX XapaKTepuCTUK. O6'€KTOM JOCJIiIPKEHHS € IPOLECH PO3TOPTaHHSI JIITAIOUYMX MEPEX [1JIs1
3abe3neyeHHs Nepejadi JaHuX B yMOBaxX pyHYBaHb. Briepie 3arporioHOBAaHO METOM IJIaHYBAHHS PO3MillleHHS
6e3mninoTHUX JyiTanbHuX anaparis (BI1JIA) sitatouoi LiFi mepexxi AJ1s1 3a6e3neyeHHs repeayi 1aHUX B yMOBax
PYyViHYBaHb, SIKi Ha BiIMiHY Bif] BilOMHX BPaXxOBYIOTb CTPYKTYPHO-TIPOCTOPOBi IapaMeTpH NePeNKo ], i 6a3yl0ThCs Ha
KOMOiHYBaHHi aJIrOpUTMIB IPOKJIAIaHHS MapLIPYTiB 3a Pi3HUMHU CTPATETiSIMU iX 06X01y, Ta HAZAI0Th 3MOTY
MiHIMi3yBaTU JOBXUHY MapuIPyTy Ta,/abo KinbkicTb HeooxinHux BIIJIA. YoockoHaneHo meTor po3MimeHHs BITJIA



qitatovoi LiFi mepexi s 3a6e3nedyeHHs epefadi 1aHuX B yMOBaxX pyHHyBaHb MIIIXOM (OPMYyBaHHS Ta BUOOPY
MapIIPYTiB NOJBOTY Y BUSHAYEHI TOUKU y IPOCTOPI /151 YTBOPEHHSI MEPEXI 3 ypaXyBaHHSIM Pi3HUX BapiaHTIB
6asysaHHs BI1JIA, 1m0 3MeHIIye CyMapHi 4acoBi Ta BapTiCHi BUTPaTy HA PO3TOPTaHHS MepexKi. Y0CKOHAaTIeHO METO],
NiABUILEHHS HANIMHOCTI JliTalodoi LiFi mepexi mIsxom po3po6JieHHs MOJieli Ta aJITOPUTMIB BUNIEPEKYBaJIbHO]
3aminu BITJIA 3 ypaxyBaHHSM BUMOT [10 IMOBIiPHOCTi 6€3BiZIMOBHOI pOOOTH MEPEXi, TOKa3HUKIB 6€3BiIMOBHOCTI Ta

aBTOHOMHOCTI okpeMux BIJIA, mo 3a6e3neydye rapaHToBaHe QPyHKIIOHYBaHHS MepesKi BIIPOJOBK 3aJJaHOT0 Yacy.

2. The Thesis is devoted to the development of methods and software tools to support the deployment of
unmanned flying LiFi networks to ensure data transmission in conditions of devastation, taking into account the
requirements for time and reliability characteristics. The object of the study is the processes of deploying flying
networks to ensure data transmission in conditions of devastation. For the first time, methods for planning the
placement of unmanned aerial vehicles (UAVs) of a flying LiFi network to ensure data transmission in conditions of
destruction are proposed, which, unlike the known ones, take into account the structural and spatial parameters of
obstacles and are based on a combination of route planning algorithms using different strategies for their bypass,
and make it possible to minimize the length of the route and/or the number of required UAVs. The method of
placing UAVs in a flying LiFi network to ensure data transmission in conditions of devastation has been improved
by forming and selecting flight routes to specific points in space to form a network, taking into account various
options for UAV basing, which reduces the total time and cost of network deployment. The method of increasing
the reliability of a flying LiFi network has been improved by developing a model and algorithms for proactive
replacement of UAVs, taking into account the requirements for the probability of network uptime, reliability and
autonomy of individual UAVs, which ensures guaranteed network operation for a given time.
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