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2. Computer models and methods for improving the efficiency of UAV groups in emergency situations

Pedepar:

1. O6’eKT HOCiI>)KEHHS: MPOLIEC MiATOTOBKY Ta BUKOHAHHS 3aBAaHb rpynoto BITJIA B ymMoBax HaA3BUYalHUAX
cutyauiil. [IpegMeT DOCiIKEHHS: KOMITIOTEPHI MOJeIi i MeTOAM 3HAXOPKEHHS ONITUMAJIbHOTO MAapIIPYTy IPyIn
BITJIA Ta oITUMAaJILHOTO PO3IMOiNy PECYPCiB MiXK IOBHICTIO B3aeMo3aMiHHMMU BI1JIA rpynu B yMOBax peCypCHUX
obMe>keHb HaJ3BUUaiiHoi cuTyalii. MeTa nucepTauiiiHoi po60TH: NigBUIIUTYU €(PEeKTUBHICTb BUKOPUCTAHHS TPyNU
BITJIA B yMOBax Haj3BUYalHUX CUTYallill. B po6oTi po3rysgHyTa iHpopmaliliHa TEXHOJIOTIS, 0 BKJII0YA€ KOMILIEKC
MoJeJsiell Ta MeTO/iB, SIKi peai3oBaHi y BUIJISLI IPOrpaMHOro 3a6e3nevyeHHs i Ipru3HaveHi 1715 3a6e3rnedyeHHs!
nifBUILEHHS e(EeKTUBHOCTI BUKOpUCTaHHs rpynu BITJIA B yMoBax peCypCHUX Ta 4aCOBUX OOMeXeHb. Y poOOTi
OTpPMMaHi HOBI HayKOBi pe3ysbTaTy: 1. [loganbmmii po3BUTOK METOLY ONTMMi3auii MapmpyTy BILJIA misxom
[IOKPALIEHHS ONIOPHOTO MAPIIPYTY B YMOBAX HAJ3BUYANHOI cuTyauii. 2. [Toganbmmii pO3BUTOK METOLY ONTUMI3aLii

posmoziny oomexxeHux pecypcis rpynu BITJIA Mix ii 10BHICTIO B3aeMO3aMiHHUMMU CKJIaIOBUMU 32 Pi3HUMU



3MiCTOBHMMU paKkypcamu. 3. Briepie po3pobsieHnii MeToH, ontumisallii KopucHux edpexTiB onuHouyHUX BITJIA Ta
rpynu BITJIA g 3a5aHOi MHOXKMHY 3aBIaHb. [IpakTUYHE 3HaY€HHS OTPUMAaHUX pe3ybTariB: TeopeTuyHi
Pe3yJbTaTU JUCEPTALIHOIO AOCiIyKEHHS JO3BOJIUIN CTBOPUTU e(PEeKTUBHI 06YNCIIOBabHI IpoLenypH Ta
IIPUKJIaJIHE TIPOrpaMHe 3a6e3MevYeHHs, IKe B peaIbHOMY MacIITab6i yacy 3abesnedye BUKOHAHHS 3aBJjaHb IPYIIOI0
BITJIA B 30Hi HaZ3BMYaHOI CUTYallii, a came: 3HaXOAUTh ONTUMAJIbHI MapUIPyTH A4J1s1 oauHOYHUX BITJIA Ta rpynu
BITJIA, 3Hax0guTh ONTUMAJILHUM PO3IIOJiNT 0OMEXXeHUX pecypciB Mix nincucremamu rpynu BITJIA 3a pakypcamu
okpemux BITJIA ta ciyx6 3abe3neyenHs. [IpanesnaTHe pilieHHs (OpMYy€eThCsl Ha KOXKHIM iTepauii. Lle mo3Bosisie
BCTAHOBUTH 6ajlaHC TOYHOCTI i mBUAKoAii. MeTonu anpo6oBaHi Ha MapuIpyTax i3 50 TOYOK (4ac po3paxyHKiB Ha
piBHi 4 cex. gy rpynu i3 9 BITJIA) i 200 Touok (4ac ontumizauii mapupyty ogHoro BITJIA - 19.795934 cexk., rpynu i3
15 BITJIA - 163.748524 cek.). 3MeHII€HHs BapTOCTi MapupyTy s rpynu BITJIA Big 9 no 21%. BusnaueHHs
CTaTUCTUYHMX XapPaKTEPUCTVK METOMIB BUKOHYBAJIOCH [1J1s1 MapUIpyTiB Bif 8 70 200 TOYOK, Ha OCHOBI Bif 30 1o
3000 BunpobysaHb. Haiibinbia KisbKicTb pouenyp norpedysana Bif 12 1o 24 itepauiit. Haii6iibia KilbKicTb
Ipoluenyp MOKpalleHHs: ONTIOPHOrO MapuIpyTy Hajjasla BUrpalll B AianasoHi Bif, 6 10 19%. PedyapraTi fOCTiIKEHD
IIPUIHATI 1O BIPOBaAKEeHHs Ha Kadepi BilicbkoBoi niarorosku HarjionanbHoro yHiBepcurety «UepHiriBcbka
noJsiiTexHika» Ta B Jlep>kaBHOMY HayKOBO-JOCIIZHOMY iHCTUTYTI aBiaii.

2. Object of research: the process of preparing and performing tasks by a UAV group in emergency situations.
Subject of research: computer models and methods for finding the optimal route of a UAV group and optimal
distribution of resources between fully interchangeable UAVs of the group in conditions of resource constraints of
an emergency situation. The purpose of the dissertation work: to increase the efficiency of using a UAV group in
emergency situations. The work considers information technology, which includes a set of models and methods
that are implemented in the form of software and are designed to ensure increased efficiency of using a UAV group
in conditions of resource and time constraints. The work obtained new scientific results: 1. Further development of
the method for optimizing the UAV route by improving the reference route in emergency situations. 2. Further
development of the method for optimizing the distribution of limited resources of a UAV group between its fully
interchangeable components from different substantive perspectives. 3. For the first time, a method for optimizing
the beneficial effects of single UAVs and UAV groups for a given set of tasks was developed. Practical significance
of the results obtained: The theoretical results of the dissertation research allowed us to create effective
computational procedures and applied software that, in real time, ensures the performance of tasks by a group of
UAVs in an emergency zone, namely: finds optimal routes for single UAVs and a group of UAVs, finds the optimal
distribution of limited resources between the subsystems of the UAV group from the perspectives of individual
UAVs and support services. A workable solution is formed at each iteration. This allows us to establish a balance of
accuracy and speed. The methods were tested on routes with 50 points (calculation time at the level of 4 sec. for a
group of 9 UAVs) and 200 points (route optimization time for one UAV - 19.795934 sec., groups of 15 UAVs -
163.748524 sec.). Reducing the cost of the route for a group of UAVs from 9 to 21%. The determination of the
statistical characteristics of the methods was performed for routes from 8 to 200 points, based on 30 to 3000
tests. The largest number of procedures required from 12 to 24 iterations. The largest number of procedures for
improving the reference route provided a gain in the range from 6 to 19%. The results of the research have been
accepted for implementation at the Department of Military Training of the National University "Chernihiv
Polytechnic" and at the State Research Institute of Aviation.
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