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1. Mogzeni i MeTonu iHbopMaLiliHOI TEXHOJIOTii aBTOHOMHOT'O BiIEOMOHITOPUHTY MiCII€BOCTi 6€3MiNI0THUM

JIiTa7IbHUM ariapaToMm

2. Models and methods of information technology for autonomous video monitoring of terrain by an unmanned
aerial vehicle.

Pedepar:

1. O6’eKT mocmimKeHHs 0 IPoLeC aBTOHOMHOTO BileOMOHITOpUHTY MicuieBocTi BITJIA 32 yMOB peCcypCHUX Ta
iHopmaniitHux o6MeXeHb; MeTa NOCIiIPKEHHS O MiABUIEeHHS (YHKIiOHaNbHOI e(peKTUBHOCTI G0PTOBOi CCTEMU
BITJIA, o 3AiliCHIOE B aBBTOHOMHOMY PE>XXMMi JIOKaJIbHY HaBiraliio i jokasisaliilo 06’'eKTiB iHTepecy Ha MiCLIeBOCTi 3a
YMOB HETIOBHOI BU3HAYEHOCTI Ta PECYPCHUX OOMEKEHD IIJIIXOM CTBOPEHHS iH(POPMALiHOI TEXHOJIOTii MAalIMHHOTO
HaBYaHHS; METOY JOCJIIKEHHS 0 METOAY 3TOPTKOBUX HEMPOHHUX MEPEX, METOIN PO3PiIsKEHOr0 KOAYyBaHHH,
METOJIY Teopii KoJyBaHHs Ta ONTHMI3allii; MeTony iHpopMaLifiHO-eKCTPEMaJIbHOI iHTeJIeKTyaIbHOI TEXHOJIOTII Ta
TEXHOJIOTii HEIPOHHUX MEPEX MPSIMOTO [OIINPEHHS; Pe3yJIbTaTU O MOAEJ Ta METOAY iH(POPMaLiMHOI TEXHOJIOTI]
aBTOHOMHOTO BiJleOMOHITOPUHTY MiCI[€BOCTi 6€3MiJIOTHUM JIiTaJIbHUM arapaToM; HOBM3HA O yIleplie po3pobieHo

MeTOJ, CUHTe3y iHpopMaliliHO-eKCTpeMabHUX KiacuikaliHUX BUPIlyBaJbHUX IIPaBUJI aBBTOHOMHOI 60PTOBOi



cucremu BITJIA, sgxuii Ha BiIMiHY Bif, BinoMux 6a3yeThCs Ha ABIIKOBOMY KOJyBaHHI 03HAKOBOT'O OIIMCY aHCaMOiieM
IlepeB pilleHs i3 T06YyZOBOIO B pafiaibHOMY 6a3uci IBIfKOBOTO IPOCTOPY O3HAK ONTUMAaJbHUX B iHpopMaliitHOMy
PO3yMiHHI 3aMKHEHMX PO3/iJIbHUX TillepIIOBEPXOHb, 110 AO3BOJISIE MiIBULIUTY ONlePaTUBHICTb (DYHKIIOHYBAaHHS Ta
320€3MeYUTH JOCTOBIPHICTb PO3Mi3HABAHHS CIIOCTEPEKEHD 32 YMOB OOMEKEHOr0 00CATY po3MideHoi BUbipKyY;
yIOCKOHAJIEHO METOJ], MALIMHHOTO HaBYaHHS €KCTPAKTOPa 03HAKOBOTO ONUCY CEpelOBUILA UIJIIXOM 3aCTOCYBaHHS
IIPUHLIMIIB KOHKYPEHTHOTO HaBYaHHSI, PO3PiZIP)KEHOr0 KOJyBaHHS, IEPEHOCY 3HaHb Ta METAEBPUCTUYHOI
onTUMi3allii, o [03BoJIsI€e CPOPMYBATH ONTUMAIbHUI B iHPOpMaLiTHOMY i BAPTICHOMY CEHCi O3HAaKOBHUI OIIUC
BiZleOCTIOCTEPESKEHD 1J1s1 KnacuQikaliiHOro i perpeciHoro aHamuisy 3a yMOB 0OMEXEHOTO 00CITY pO3MIiUEeHUX
HaBYaJIbHUX JJAaHMX Ta OOUMCIIIOBAILHUAX PECYPCiB; HAOYJIM [OAAJIBIIOTO PO3BUTKY MOZENI 06UMCIIEHb €KCTPAKTOPa
03HAKOBOT'O OIKCY CEPEJOBUIIA MIIIXOM 3aCTOCYBAHHS apXiTEKTypU 3rOPTKOBUX MEPEXK, PO3PiZIPKEHOT0 KOZLyBaHHS
Ta 3 ypaxXyBaHHSIM SIK JIOKaJIbHOI, TaK i KOHTEKCTHO] iH(opMalii, 10 103BOJIS€ NigBUIINATY (PYHKLIOHATIBHY
e(eKTUBHICTb PO3Mi3HABAHHS MAJIOPO3MiPHUX O0'€KTIB iHTEpPECY a60 NEPEIIKO/, 32 YMOB PECYPCHHUX Ta
iHopmaLiiiHuX OOMeXeHb; CTYIiHb YIIPOBAI)KEHHSI O BIIPOBAPKEHO Y HAYKOBO-A0CIiTHOMY LIEHTPi pakKeTHUX BiliCbK
i aprunepii, CyMCbKOMY Jlep>KaBHOMY YHIBEPCUTETI; rajy3b O iHTeJIeKTyalbHi iH(popMalliiiHi TeXHOOTI

2. Object of research o the process of terrain autonomous monitoring by an unmanned vehicle under the limited
resources and information restrictions; the aim of research o with increasing a functional efficiency of the onboard
system of an unmanned aircraft operating autonomously for visual navigation and recognition of objects of interest
on the ground in conditions of incomplete certainty and resource constraints through the creation of information
technology of machine learning; research methods o methods of convolutional neural network, sparse coding
methods, methods of coding theory and optimization; methods of information-extreme intellectual technology
and technology of feedforward neural networks results o models and methods of information technology for
autonomous video monitoring of terrain by an unmanned aerial vehicle; novelty o for the first time, a method of
synthesis of information-extreme classification decision rules of an autonomous on-board unmanned aerial
vehicle system is developed, which, unlike the known ones, is based on binary coding of a characteristic
description of ensembles of decision trees with construction in the radial basis of a binary space of features
optimal in the informational vertex, that make operative functioning and ensure reliable recognition of
observations under the conditions of limited labeled sample; improved methods of machine learning extractor
feature describe the environment by applying the principles of competitive learning, sparse coding, transfer
learning and metaheuristic optimization that allows you to create the best in information and value terms feature
description video surveillance for classification and regression analysis for a limited amount of labeled training
data and computing resources; were further developed models calculations of feature extractor describe the
environment through the application architecture convolutional networks, sparse coding and considering both
local and contextual information that can improve the functional efficiency of detection of small objects of interest
or obstacles in terms of resource and information constraints; the degree of implementation o the result were
implemented at the Missile troops and artillery research center, Sumy state university; industry o intellectual
information technology
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