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1. Metonu Ta iHpopMalliiiHa TEXHOJIOTisS aBTOMAaTHU30BAaHOTO IIJIAHYBAHHS MAPIIPYTiB MOJIbOTIB 6€3MiIOTHUX

JIiTaNbHUX anapaTiB JJ1sl NifBUleHHS e(PEeKTUBHOCTI MTOIYKY OO'€KTIB

2. Methods and information technology for automated route planning of unmanned aerial vehicles to increase the
efficiency of object searches

Pedepar/aHoTanis:

1. ¥ nuceprauii omepskaHi Taki OCHOBHI pe3yJIbTaTH: Y LOCKOHAJIEHUI METOJ, aBTOMATU30BAHOTO IIJIAHYBAHHS
MapipyTy nosboTy BITJIA 115 nomyky IMHaMiYHOTO 00'eKTY, SIKUM, Ha BiMiHY Bifl iCHyI0UMX, BpaxOBye
HEBU3HAYEHICTb B JIisIX IPOTUJIEXKHOI CTOPOHH, (POPMy€E BapiaHTU IIPOTHO3Y PYXY, OLIiHIOE BPa3/IMUBiCTh MHAMIYHOTO
00'eKTy Ha KO)KHOMY 3 BapiaHTiB MO>KJIMBAX MAapUIPYTiB LIbOTO PYXY, O JO3BOJISIE 3HU3UTHA HEBU3HAYEHICTh
indopmanii npo gani mapmpyTu i cbopmyBaTy palioHaNIbHUN MAPUIPYT MOHITOPUHTY 00’€KTIB CIIOCTEPESKEHHSI.
YIOCKOHANIEHU METOJ, aBTOMATU30BaHOTO IIJIaHYBAaHHS MapLIpyTy 1oJsboTy BITJIA #i1s nomyKy cranioHapHUX
00'€KTiB, 1110, HA BiIMiHY BiJ] iCHyIOUUX, BPAaXOBY€E 3B’13aHICTb CTPYKTYPU CTalliOHAPHUX O0'€KTIiB Ha Pi3HUX
TOIOJIOTIYHUX PiBHSX Ta JO3BOJISIE€ OLIHUTYU BXXJIMBICTh JAHOTO TUILy O0'€KTIB B 3arajibHiil cTpykTypi. OTprMarna

[O/IA/IbIINK PO3BUTOK iH(OpMaLifiHa TEXHOJIOTIS aBTOMATU30BaHOro IyIaHyBaHH4 Iiil BITJIA, sika, Ha BifMiHYy Bif



icHy10YHMX, BpaxOBYy€ pe3yJIbTaTH PO3Mi3HAaBaHHS 00 €KTIB, 110 LO3BOJISIE B peaIbHOMY 4Yaci 3MiHIOBATH MapIIpyT
[0JIbOTY TP BUKOHaHHI Micii BITJIA. KiiouoBi cyioBa: 6e3MiIoOTHU JliTaJIbHUI anapar, AMHAMIuHi Ta cTalioHapHi
00'exTH, iHpopmalliliHa TeXHOJIOris, MapLUIPyTU3allis, CUCTeMA MiATPUMKY IPUNHSATTS pillleHHS

2. The rapid development of unmanned aircraft in recent years has changed the organization of monitoring
stationary and dynamic objects. This is due to the following: unmanned aerial vehicles (UAV) are much cheaper
than manned reconnaissance aircraft; UAVs are easier to maintain and manage; UAVs can operate at night, in
conditions of poor visibility, in situations that threaten the life of the pilot. The tasks of finding dynamic objects on
the ground are not new. However, there are features for the forest-steppe zone. It contains significant areas of
forest. The search for objects of observation in such areas is complicated. The process of selecting the optimal
flight routes is particular difficulty. In this case, it is not only about completing purely civilian missions, but also
about solving military tasks. Recently, the forms and methods of armed struggle are being transformed (Syria, Iraq,
Libya, East Ukraine). The combat use of highly mobile, small groups, that can carry out terrorist tasks, comes to the
fore. Modern terrorism is a complex socio-political phenomenon as a form of political struggle, as a form of
behavior of individuals and organized groups. They, disrupting public order, destabilize the process of public life,
contribute to the creation and development of conflict situations. Reliable and timely information is needed to
counter the terrorist attacks of such groups. It can be quickly obtained by conducting active reconnaissance
(monitoring). Planning aerial reconnaissance route using UAV in the forest-steppe area requires the identification
and consideration of special patterns in dynamic objects actions. The intelligence plan itself should provide for
advancing the enemy in action. A forecast of possible dynamic objects actions will give a result if information on
their initial location (time, coordinates, state) is known. In this case, the results of aerial reconnaissance using UAV
will provide information on the direction of movement, a possible target, the time dynamic objects leaves the
target. This information will allow for the timely preparation of measures to counter possible terrorist attacks. The
problem with monitoring stationary and dynamic objects is that there is a conflict between the size of the search
area and the size of the objects. The solution of this contradiction is possible through the autonomous operation of
the UAV, changing the route of its flight (flight task) by the results of automatic object recognition. Modern UAVs
include an autopilot and a powerful on-board complex that can perform these tasks provided it is equipped with
the appropriate information technologies. Thus, the relevant task of developing information technology for the
automated detection and identification of stationary objects by unmanned aerial vehicles arises. The main results
obtained in the dissertation are: 1. An improved method for automated UAV flight route planning for searching for
a dynamic object, which, unlike the existing ones, takes into account the uncertainty in the actions of the opposite
side, generates motion prediction options, estimates the vulnerability of a dynamic object on each possible route
of their movement, which reduces the uncertainty of information about these routes and form a rational
monitoring route for monitoring objects. 2. An improved method for automated UAV flight route planning for
searching for stationary objects, which, unlike the existing ones, takes into account the connected structure of
stationary objects at different topological levels and allows you to assess the importance of this type of object in
the general structure. 3. The information technology of automated UAV action planning, which, unlike the existing
ones, takes into account the results of object recognition, has been further developed, which allows real-time
change of the flight route when performing an UAV mission. The results can be used directly to plan UAV flight
routes to search for dynamic and stationary objects in advanced decision support systems and automated aviation
control systems. Keywords: decision support system, dynamic and stationary objects, information technology,

routing, unmanned aerial vehicle.
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