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2. Models for risk assessment of unmanned aerial vehicle radiosystem.

Pedepar:

1. B pucepTaniiiHi po6oTi IpenCcTaBeHo PO3B'A3aHHS HAYKOBO-TIPUKJIAAHOI 3a/1a4i 3BMEHIIeHHS PiBHSI pU3KKY
eKcIulyaTalii HaBirauifiHo-o64MCII0BaIbHOI CUCTEMU Oe3MiJIOTHOrO JiTanbHoro anapara (brijIA) 3a paxyHOK
OOI'PYHTOBAHOTO MiJIBUILIEHHS HANiHOCTI CKJIaI0BUX, HAMOIIbII KPUTUYHUX 3 TOUKU 30PY PU3UKY eKCIUIyaTallii
cucreMu. Po3B's13aHHS TOCTaBJIEHOI 331a4i MOJISrano B po3po6Li METOJMKY BUSHAYEHHS KiJIbKiCHOTO ITOKa3HUKA
PU3UKY HaBirauilHo-o64ncI0BalbHOI cuctemu briJlA, a came MMOBIPHOCTI BUHMKHEHHSI MiHIMaJIbHOTO CiueHHs, 6e3
no6yj0BY epeBa BiiMOB. MeTo KA 03BOJIsI€ BUPIlyBaTH 3a/1a4i 3MEHIIEHHS PiBHSI pU3KKY eKCILTyaTallii
HaBiraniliHo-064yMcI0BanbHOI cuctemMu BriJIA Ha eTani CUCTEMOTEXHIYHOTO POEKTYBaHHS. [y1s1 METOOVKU OLIiHKU
PiBHS PMBUKY eKCIUTyaTalii HaBiraniliHo-o64yncioBanbHoi cucteMu BriJIA po3po6ieHo MaTreMaTH4Hi MoZei
HaBirauifHoi Ta 064K CII0BAJIbHOI MiICUCTEM 3 [€Tali30BaHUM ITPEJCTABJIEHHSIM CTaHY KPUTUYHOI BiIMOBH.
Po3po6s1€HO anropuTtm Ta NPOTOTUII IPOrPAMHOT0 3aCO0Y, B OCHOBY SIKOTO IIOKJIAJIEHO 3alIPOIIOHOBAHY METOAUKY
OLIiHKM PiBHS PU3UKY eKCILTyaTalii HaBirauilHo-o641CI0BanbHOI cucteMu. [Iporpamumii 3aci6 aBromarusye
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MigCUCTEM; BiIMOBH arapaTHUX 3aC00iB; 3001 MPOrpaMHUX 3aCO0iB; HaJIE>XKHICTh NEBHOI YACTUHU Bi]MOB JIO IBOX i
Ginpine MiHIMaZIbHUX CiueHb; BIJIMB HEHAJIMHOCTI IpuiiMaya CUrHaJly Bifl CyIIyTHUKOBOI HaBiraliiHoi CUCTeMY;
BIIJINB HEHAIIMHOCTI [IpUiMaya CUCTEMHU 3B'g43Ky 3 orlepaTopoM. JIng Bisyasisalii IpUYnH Ta HACJIIIKIB aBapiiHUX

CUTYyallill TPOrpaMHUi 3aci6 03BOJIsIE aBTOMATHU30BaHO NOOYIyBaTH JEPEBO BiIMOB HA OCHOBI MiHIMaJIbHMX Ci4€Hb.

2. In this work were solved a scientific and applied task of increasing the degree of risk assessment adequacy of
reliability components models of unmanned aerial vehicles (UAV) computing-navigational onboard system. This
task is solved by reasoned reliability improving of the most critical in terms of safety UAV computing-navigational
subsystem modules and subsystems. Solving this problem was based on developing of a methodology for
quantitative determining the risk index of computer and navigation subsystem of UAV computing-navigational
onboard system. Namely this risk index is a minimal cut sets which are determined without fault tree building.
Proposed methodology allows to meet the challenges of exploitation risk level reducing of UAV computing-
navigational system in the design phase stage of UAV development. This is achieved by assessing the exploitation
risk of UAV modules different variants and configuration options with taking into account the cost of its
realization. For the methodology of assessing the exploitation risk level of UAV computing-navigational system
were developed a reliability computing subsystem model and navigation subsystem model. These subsystems are
the main part of UAV radio system. Models are developed with a high detailed representation of the critical fail
state. This high detailed representation of the critical fail state gives opportunity to determine the faults of
separate modules which causes to fail of whole UAV computing-navigational system. Also the algorithm and
prototype software tool is developed. This software tool is based on the proposed methodology for assessing the
exploitation risk level of UAV computing-navigational system. Software tool automates the processes of obtaining
quantitative risk index. Obtained quantitative risk index takes into account: subsystems fault-tolerant
configurations; hardware failures; software failures; affiliation of certain failure to two or more minimal cut sets;
reliability of satellite navigation systems signal receiver; reliability of operator commands receiver. Also to visualize
the causes and consequences of fails the proposed software tool allows to build in automated mode the fault tree
which is based on obtained minimal cut sets. Based on developed algorithm and models is made a possibility to
make a quick model rebuild for risk assessment.
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