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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MyJIbTMCEHCODHI iHTeJIEKTyaIbHI CUCTEMHU

Ha3sBa po6oTH aHIJIilICbKOIO:

Multisensor intelligent systems

PedepaT ykpaiHCbKOIO:

PE ® E P AT 3gitr npo HIIP: 19 c., 2 puc. BE3ITIJIOTHI JIITAJIBHI ATTAPATU, BI3YAJIbHA OJOMETPI4,
KOMITIOTEPHUM 31P, MATEMATUYHE MOJEJIIOBAHH S, MAIIMHHE HABYAHHS, [IMIGPOBA OBPOBKA
BIJEO3OBPAYKEHD. O6’eKT BoCIiIpKeHHS: MOJieJli pyXy 6€3MiJIOTHUX JiTaJlbHUX arapariB, IapaMeTpy TPAEKTOPIiit
II0JIbOTY, BXiJIHi IOTOKMA OOPTOBUX BiJleOKaMep, IPOEKTUBHI [IEPETBOPEHHS ITiKCEJIbHUX 300pakeHb, HEUPOHHI
mepexi. Meta po60TH — po3pOo06JIeHHS MOZEJIer Ta IPOTOTUITY HaBiraliiftHoi CuCcTeMy 6e3MiIOTHUX JIiTaJIbHUX
arnaparis [1719 BUKOHAHHSI aBBTOHOMHOTO I10JIbOTY 32 3aJJaHUM MapUIpPyTOM, a TaKOX JJIs1 yTPUMAaHHS Liji y
BiZI€OIOTOLi Ta IOBEIEHHS anapary Ao Liji. MeToau JOCiIKEeHH: MaTEMaTUYHE MOZEIIIOBAaHHS, METOIU
KOMITIOTEPHOTO 30Py Ta MAaIIMHHOTO HaBYaHH, I1aTpopmu rnporpamyBaHHs. OTpUMaHi pe3yibTaTu:
3aIIPOIIOHOBAaHO HOBI MaTeMaTUYHi MOJieJli aBTOHOMHOI HaBiranii 6e3MiloTHUX JIiTaJbHUX allapaTiB Ha OCHOBI JIMIIe
BiZIEOIIOTOKY 3 GOPTOBOi KaMepH i KyTiB Haxuily 6e3MiIOTHUX JIiTaJIbHUX anapaTiB 3 [10JIbOTHOI'O KOHTPOJIepa.
3okxpemMa po3po6IeHO MOJIeJIb BipTyaslbHOI BileOKaMepH i HOBi aIFTOPUTMU JMHAMIYHOTO BUOOPY 3HAUYEHb
IIapaMeTpiB KOMITIOTEPHOTO 30pY, SKi BPaXOBYIOTb OCBITJIEHICTb i TUI MicLieBOCTi. [I06y10BaHO HETPOHHY MEPEXY,
sIKa BU3Ha4ae Mipy rofi6bHOCTi cerMeHTiB 300pa’keHHS 3 BiJleOIIOTOKY i3 3ajaHUM 300pakeHHSIM. BjockoHaseHo 3a
nonomororo Ppinsrpa Kasmana metoy, Jlykaca-Kanaze, skuil 1aB 3MOTy aBTOMAaTU3yBaTU [IPOLeC YTPUMaHHS Liji y
BXiTHOMY Bifl€OoTnOTO1li i JOBeeHHS 6€3MiIOTHUX JIiTaJIbHUX anapartiB Ao uiei 1ini. Po3pobieHo KomIiekce mporpam

17151 G0PTOBUX KOMITIOTEPIB, SIKi peasisyloTb BUKOHaHHS 3alIPONIOHOBAHUX aJITOPUTMIB y PEXKHAMI peasIbHOTO 4acy.

Pedepar aHI1iliCbKOIO:

ABSTRACT Report on the scientific research work: 19 pages, 2 figures. UNMANNED AERIAL VEHICLES, VISUAL
ODOMETRY, COMPUTER VISION, MATHEMATICAL MODELING, MACHINE LEARNING, VIDEO IMAGE DIGITAL
PROCESSING. Research object: models of unmanned aerial vehicle motion, flight path parameters, input streams of
onboard video cameras, projective transformations of pixel images, and neural networks. The purpose of the work
is to develop models and the navigation system prototype for unmanned aerial vehicles to perform autonomous
flight along a given route, as well as to keep the target in the video stream and bring the aerial vehicle to the target.
Research methods: mathematical modeling, computer vision and machine learning methods, programming
platforms. Results obtained: new mathematical models of autonomous navigation of unmanned aerial vehicles
based only on the video stream from the onboard camera and the inclination angles of unmanned aerial vehicles
from the flight controller are proposed. In particular, a virtual video camera model and new algorithms for
dynamically selecting computer vision parameter values that take into account illumination and terrain type have
been developed. The neural network that determines the degree of similarity of image segments from a video
stream with a given image has been built. The Lucas-Kanade method, which makes it possible to automate the
process of holding a target in the incoming video stream and guiding unmanned aerial vehicles to this target, was
improved using the Kalman filter. The program set for onboard computers has been developed that implement the
real-time execution of the proposed algorithms.
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