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2. Methods of information technology for the traffic safety of unmanned systems using optical means

Pedepar:

1. O6'exT mocmimkeHHs — npoliec 3ab6e3rnedeHHs 6e3neku BUKOPUCTaHHS 0e3MiIOTHUX JIiTaJIbHUX arnlapaTiB; MeTa
TOCJIiIPKEHHS — MiIBULILEHHS PiBHS 6€3M1eKU pyXy 0€3MiJIOTHUX CUCTEM IJISIXOM CTBOPEHHS iHpOopMaLiiiHoi
TEXHOJIOTii 3 BUKOPUCTAHHSIM ONITUYHUX 32C00iB; METONIU NOCiIHKEHHS — METO/IM OpraHisailii 064ncioBaIbHUX
IIPOLIECIB i KOMIT'IOTEPHUX €KCIIEPUMEHTIB 17151 BUITPOOYBAHHSI 11 JOCIIiI)KEHHS 0e3I1eKU PyXy O€3IiJIOTHUX CUCTEM;
METOIU TEOPil UMOBIPHOCTEN i MATEMATHUYHOI CTATUCTUKY; MAaTEMATUYHI METOIU ONITUMI3allii, MeToau
[IepeTBOPEHD Ta aHAaJi3y 300pakeHb; METONY MaTeMaTuyHOi MopdoJiorii. PesynbraTty — Ha OCHOBI po3p0bJIeHNX
METO[IiB Ta aJITOPUTMIB CTBOPEHO iHOpMalLlillHy TeXHOJIOTIIO, sIKa (PYHKLIOHY€E PAa30M 3 CUCTEMOIO KEPyBaHH
0€e3MiJIOTHUX JIiTaJIbHUX allaparib i 3abe3nevye iHpopMalielo Ipo napaMeTpy IBUIKOCTI Pyxy i MPUCYTHICTb
PYXOMUX IepeLKo]] y peXXUMi peanbHOro 4acy. Po3pobieHa inpopmalliiliHa TEXHOJIOTiS BUKOPUCTOBYIOTHCS SIK 3aci6

I.JI1 aBTOHOMHOI KOPEKIii iHEpLiHUX HaBiraliiHUX CUCTEM Ha [OJATOK JO CYITyTHMKOBUX HaBIiraliiHUX CUCTEM.



Tako>X BaXXJIMBUM PE3YyJIbTATOM € 3aCTOCYBAHHS 3alIPONIOHOBAHUX METOLMK OOYMCIIEHHS! ONTUYHOTO MOTOKY, 110
Zjae 3MOTy 0OpOO6JISITY BUMIPIOBAHHS B PEKMMI PEQJIbHOTO 4acy; HOBU3HA — YIOCKOHAJIIEHO METO]], OL[iHIOBAHHS OIS
BEKTOPIB PyXy, SIKUI Ha BiIMiHY Bifl iHIIMX OCHOBaHUI Ha OOYMCJIEHH] IIiTbHOTO ONITUYHOIO IIOTOKY 3i 3BaKyBaHHSIM
BMMIipIOBaHb OJIOKIB 300pa>X€HHS, 110 A€ 3MOT'y ypaxyBaTU TEKCTYPHi 0COOJIMBOCTI MiJiCTUIbHOI TOBEPXHI I
[iABUINVTY TOYHICTH; YIOCKOHAJIEHO METO/I HaBiralii 6e3mijioTHOro JIiTalbHOTO anapaTy BUKOPUCTOBYIOUU OL[iHKU
IAHAMIYHUX [TApaMeTPiB PyXy 3a JAHMMMU OIITUYHOTO [IOTOKY BileOKaMePH, KU Ha BilMiHY BiJl iHIINX OCHOBAaHUM
Ha BUKOPHUCTaHHI M10JI1S BEKTOPIB PyXY i3 TEKCTYPHUM aHaJi30M 300pakeHb, 10 A€ 3MOTY MiABULIUTYA TOYHICTb
dhopmMyBaHHS TPAEKTOPIi pyXy; yIOCKOHANEHO iHOpMaLiliHy TEXHOJIOTIIO0 3a6e3reYeHHs 6e3IeKy pyxy 6e3MioTHHX
CHUCTEM ONTUYHUMMU 3aCO0aMU MIISIXOM PO3POOJIEHHS Ta BUKOPUCTAHHS IIPOrPAMHUX 32CO0iB OL[iHIOBAaHHS
OIITUYHOTO IIOTOKY Y BiI€ONOCiOBHOCTI AaHUX /1J1s1 IPUMHSITTS pillleHHs, 110 1a€ 3MOTY IiABULIUTH 6e3I1eKy
0€3MiJIOTHUX CUCTEM; [IiCTaB [MOAAJIBIIOTO PO3BUTKY METOJ, BUSBJIEHHS AUHAMIYHUX N1epeuKo]] ONTUYHUMU
3ac06aMHU 332 PaXyHOK BUKOPUCTAaHHSI aHAJIi3y ONTUYHOrO IIOTOKY i3 3BaXKyBaHHSIM 0JIOKIB 300pa)KeHHSI Ta allapaTHUX
IIPUCKOPIOBAYiB, IO JJa€ 3MOTY BUSIBJISITYU NIEPEIIKOAM B peaJlbHOMY MacIITabi yacy; CTyIiHb BIIPOBAIKEHHS -
pe3yJIbTaTU BIIPOBAIKEHI Ha AEPKABHOMY HiANPUEMCTBI «HayKOBO-IOCIIigHNAN TEXHOJIOTIYHUN iHCTUTYT
npuiagobyaysanHs»; y TOB «MIIC JEBEJIOIIMEHT» y BUATJISIi IPOrpaMHOro 3a06€3e4eHHs], 3aCHOBAaHOTO Ha
po3pobeHnx MeTonax iHGopmMaLifiHOI TEXHOJIOTII B XOIi IPOEKTYBaHHS Ta CTBOPEHHS 60pPTOBOI aBTOMAaTH30BaHO]
CHACTEMU KepyBaHHs 6€3I1iJIOTHMMU KOMILJIEKCAMU; Y HaByajibHOMY Ipolieci HaljioHanbHOro aepokocMidyHOro
yHiBepcureTy iM. M.€. JKyKoBCLKOro "XapKiBCbKUI aBialliiiHUI iHCTUTYT; rajly3b BAKOPUCTAHHA — iHQOpMaLiliHi
TEXHOJIOTii 6e3MeKU O€3MiJIOTHUX CUCTEM.

2. Object of research is the process of ensuring the safety of the use of unmanned aerial vehicles; goal of the
research is to increase the safety level of unmanned systems by creating a information technology using optical
means; research methods - methods of organization of computational processes and computer experiments for
testing and researching the safety of motion of unmanned systems; methods of probability theory and
mathematical statistics; mathematical methods of optimization, methods of transformation and image analysis;
methods of mathematical morphology. The results - on the basis of developed methods and algorithms, an
information technology is created that functions together with the control system of unmanned aerial vehicles and
provides information on motion parameters and the presence of mobile obstacles in real time. The developed
information technology is used as a means for autonomous correction of inertial navigation systems in addition to
satellite navigation systems. Another important result is the application of the proposed methods for calculating
the optical stream, which enables the processing of measurements in real time; novelty - the method of estimating
the field of motion vectors is improved, which, unlike other methods, is based on the calculation of a dense optical
stream with the weighing of measurements of the image blocks, which allows taking into account texture features
of the underlying surface and increasing accuracy; the method of navigating an unmanned aerial vehicle is
improved using estimates of dynamic motion parameters according to the data of the optical stream of the
camcorder, which, unlike other methods, uses the field of motion vectors with texture analysis of images, which
allows to improve the accuracy of the trajectory formation the of motion; improved information technology for
ensuring the safety of unmanned systems by optical means, developing and using software tools for evaluating the
optical stream in video sequences of data and their processing to make a decision that enables to increase the
security of unmanned systems; method of detecting dynamic obstacles is got further development by using the
optical means and the optical stream analysis with the weighing of image blocks and hardware accelerators, which
allows to detect obstacles in real time; the degree of implementation - the results are implemented at the State
Enterprise "Research Technological Institute of Instrumentation”; in LLC "MPS DEVELOPMENT" in the form of
software based on the developed methods of information technology during the design and creation of on-board
automated control system for unmanned systems; in the educational process of the National Aerospace University
named after N. Ye. Zhukovskiy "Kharkiv Aviation Institute", field of the application - information technology for
safety of unmanned system.
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