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Pedepat/anoranis:

1. Incepranifina po60Ta CIIpsiMOBaHa Ha BUPIlIEHHS aKTyaJbHOI HAyKOBO-TEXHIUHOI 1p06IeMU MiJBUIIEHHS
TOYHOCTI BUBHAYEHHS KOOPAMHAT MiCLIEII0JIOKEHHS JIiTaJIbHOTO anapaTy B yMOBaX HE3aIlJIaHOBAHOI BiIMOBU
OCHOBHOI CHCTEeMU TO3ULIOHYBaHHS 3 METOIO 3a6e3Te4eHHs] BUKOHAHHS Cy4aCHUX BUMOT HaBiranii 3acHoBaHOi Ha
XapakTepucTuKax. Po3po6sieHo Ta 3ar1aTeHTOBaHO METOM ITO3UL[iOHYBaHHS JIiTaJIbHOTO arapary 3a CYKyIIHiCTIO
HaBirauinHoi iHpopmaliii oTpumaHoi 3a pe3yabTaTamMu BUMIpIOBaHb JAaTYMKIB Ta IPOTHO30BAaHUX 32 PErpeciero
3Ha4Y€Hb HAa OCHOBI NONEpPeHIX BUMipIOBaHb. 30KPEMA, PO3POOJIEHO METOIY MTO3UL[IOHYBaHHS 32 CYKYIIHICTIO
indopmauii Bin ganexomipHOro o6yagHaHHS, CYKYyIIHICTIO KyTOBOi iHdopMauii Bifi BceHaNpsIMJIeHNX pafioMasikis, Ta
ix KoMbiHallii, [0 [03BOJIsIE MiABUIIATHA TOYHICTh KOSKHOTO 3 METO/IiB IIJIIXOM BUOOPY ONTUMAJIbHOI reoMeTpii
B3a€MHOT0 MiCLepO3TallyBaHHS Y IIOPiBHAHHI 3 iCHYIOYMMHU METOJAMU TO3ULIOHYBAHHA 3a IapaMU HaBirauilHUX
3ac006iB. 3aIIPOIIOHOBAHO METOM NTO3ULIIOHYBaHHSI 3a iH(OpMalli€l0 CUCTEMHU NIOTIepeIKEHHS 3iTKHEHb JITaKiB y

noBiTpi Ta iHdopMalliero MPo MOBITPSIHUN PyX HABKOJIO, OTPMMAaHOI 332 KOHILEILi€l0 aBTOMAaTUYHOI'O 3aJI€5KHOTO



CIIOCTEPE’KEHHS, 110 [03BOJISE OLiHIOBATH KOOPIVHATHU JITAJILHOTO anapary 3 ypaxyBaHHSM 30HM HEBU3HAUYEHOCTI.
Po3po6seH0 MeTo aCUBHOTO MTO3ULII0HYBaHHS, 110 BUKOPUCTOBYE CUTHAIN JAJIeKOMIPHOTO 00JlalHaHHSI, HasIBHI Y
IIPOCTOPI, Y SIKOCTi OIIOPHOTO HaBiralliiiHOro curuajy Jijisi OTpMaHHs 4acoBoi pisHuLj ¢ikcarii curHasuis Ha 60pTy
JliTaka, 110 4O03BOJI€ BU3HAYATH BJIACHE MICLIENOJIOKEHHS Y ITPOCTOPi Ha OCHOBI Pi3HICTHO-AAIEKOMIPHOTO
IIPUHLUITY 6€3 BUIIPOMIHIOBAaHHS €JIEKTPOMAarHiTHUX XBUJIb, [0 3MEHIIUTh 3aBAaHTAXKEHICTh HA3€MHUX
pazjioHaBiraniiiHux 3aco6iB. YI0CKOHa/JeHO METOJ, OL[iHIOBAaHHS JOCTYITHOCTI pafiioHaBiraliliHux 3acobis, 10
BpaxoBye iHAMBiAyanbHi 0CO6IMBOCTI HA3€MHOr0 06J1aiHaHHS, BILIUB Tporiocdepu, pesbedy MiCLIEBOCTI i IITyYHUX
CIIOPYZ, Ha MOIIMPEHHS CUTHAJIIB paflioHaBiraiiliHux 3aco6iB Ta J03BoJIsI€ GiNbLI TOYHO BU3HAYATH 30HY Aii
Ha3eMHUX paJioHaBiraliiiH1ux 3acobiB y IOBITPSIHOMY [IPOCTOPI. Briepiie 3arpornoHoBaHi Mogesi IMOBipHICHOTO
xiacudikatopa [ KOHTPOJIIO 32 BUTPMMYBAHHSIM HaBirallilHUX XxapakTE€PUCTHK, 10 rapaHTyIOTh PO3Ili3HaBaHHS
BiANOBiTHOCTI cienu@ikaliiiHMM BUMOTaM 30HaJIbHOI HaBirauii 3 MakCMMasbHOIO MMOBipHicTIO. C(OOPMYJILOBAHO Ta
BUPIilLIEHO ONTMMI3aliliHy 3a1a4y BUOOPY ONTMMAJIbHOTO HAOOPY pallioHaBiraliliHMX 3ac06iB y TEpMiHax
L[i7IOYKCIIEHHOTO JIIHIMHOTO NPOrpPaMyBaHH4, 110 J03BOJISE€ ONITUMAJILHO BUKOPUCTOBYBATH Ha3€MHUI CETMEHT
pazioHasiraniiiHoro o6ysagHaHHs. B po6oTi yriepiuie po3po6yeHO MOZEb OLiHIOBAaHHS XapaKTE€PUCTHUK MOJIsI
HaBiraliliHux curiasuiB cOpMOBaHUX PaliOHABIrallilHUMU 3aC06aMHU Y TPUBUMIPHOMY IIPOCTOPI, 0 J03BOJISIE
OTPUMYBATH TOYHY TPUBUMIPHY MOJI€JIb IIPOCTOPOBUX 30H BiANOBiTHOCTI crienudikaliiHUM BUMOTaM 30HaJIbHO]
HaBirauii 1714 3a7a4 IJIAaHYBAaHHS MIOBITPSHOTO Pyxy. MOJie/Ib IPYHTYETHCS HA iTEPAaTUBHOMY IiZIXOi OLIiHIOBAHHS
XapaKTEPUCTHUK MIO3MLIIOHYBAHHS 32 Pi3HMMU METOLAMU 3 BUKOPUCTAHHSIM PO30UTTS IIOBITPSIHOTO IIPOCTOPY Ha
€JIEMEHTAPHi YaCTUHKHU Ta iHTErpajbHOTO OLiHIOBAHHS KOHTYPIiB IPOCTOPOBUX 00'€KTiB. PO3p061eHy MOIEb
BUKOPMCTAHO 1151 OLiHIOBAaHHS TPUBUMIPHUX 30H NIPOCTOPY BiJINOBIIHOCTI Pi3HMM BUMOTaM 30HAJIbHOI HaBirauii

171 Pi3HMX METO[IIB HaBirauii y Mekax IOBITPSHOTO IIPOCTOPY YKPAiHU.

2. Thesis is dedicated to solve scientific-technic problem of aircraft coordinates’ accuracy improvement in the case
of primary positioning system malfunction in order to guarantee performance-based navigation requirements.
New methods of aircraft positioning by advanced integration of measured data from air navigation sensors and
values predicted by regression model obtained with a help of previous measurements were developed. In
particular, positioning methods by aggregate data from distance measuring equipment, angular information from
omni-directional beacons, and their combinations have been developed, which allows to increase the accuracy of
each of the methods by choosing the optimal geometry of the relative positioning in comparison with the existing
methods of positioning by pairs of navigation means. The methods of airplane positioning by data of traffic
collision and avoidance system and information about the air traffic, obtained by automatic dependent
surveillance-broadcast, which allows to estimate the coordinates of the aircraft taking into account the areas of
uncertainty, are offered. Developed passive positioning method uses navigational signals of distance measuring
equipment available in space as a reference signal to obtain a temporal difference in the signals fixation on-board
the aircraft, that reduce the load of ground-based infrastructure. The method of estimating the availability of
navigation aids has been improved, by taking into account the individual characteristics of ground equipment, the
influence of the troposphere, terrain and artificial structures on the propagation of signals, that helps to identify
operational volume of navigational aids. Models of probabilistic classifier for controlling the holding of navigation
characteristics, which guarantee recognition of compliance with the air navigation specifications with maximum
probability, were first proposed. The optimization problem of choosing the optimal set of radio navigation aids in
terms of integer linear programming is formulated and solved, which allows optimal use of the terrestrial segment
of navigation equipment. In this paper, we first developed a model for estimating the characteristics of a field of
navigation signals generated by navigational aids in three-dimensional space, which allows to obtain an accurate
three-dimensional model of volume in accordance with the specifications of area navigation for air traffic planning
tasks. The model is based on an iterative approach to evaluate the positioning characteristics of various methods
using the partitioning of air space into elementary particles and the integral estimation of the contours of spatial
objects. The developed model was used to evaluate three-dimensional volume of air space compliance with

different area navigational requirements within Ukrainian airspace.
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