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Pedepar:

1. lnceprarnis 30cepeKeHa Ha PO3B'I3aHHI BAKJIMBOTO METOAOJIOTIYHOIO Ta HAYKOBO-TEXHIYHOTO 3aBIAHHS, L0
noJIsirae y mifBuleHHI e(peKTHBHOCTI 00poOKM iHPopmalii B mifcucTeMax No3uLioHyBaHHS 6€3MiJIOTHUX JITaJlbHAX
anapariB BUKOPUCTOBYIOUM METOIM 3/IMTTs iHpopMallii Bif, 60pTOBUX Ta CYIIyTHUKOBHUX IpKepeJ iHpopmaliii, a
TaKOX METOIIM KopeKuii i 06po6ku iHdopmarii. O6'eKTOM [OCiIKeHb € rponec 06pobky iHdopmariii npo
MO3UL[iOHYBaHHS B KOMIVIEKCHUX Hifgcuctemax briJIA, Bkimovyaroun LEO, GNSS ta MEMS. JlocifgskeHHS IPOIoHye
niaxin “6araromapoBoi cUCTeEMU cUCTeM”, 1Ka iHTerpye CUTHaJIU 3 Pi3HUX IpKepesl, BKayvaioun LEO cynyTHUKN
HU3bKOi 3eMHOI 0pbiTH, GNSS cucremu Ta 60pTOBi AaTYMKK KOpUcTyBada. Kom6iHOBaHMI MiAXill CUHTE3y pOoOACTHOI
LeGNSS, BUKOPUCTOBY€ nepeBary KO>KHOrO KOMIIOHEHTA, 3a6€e311euyl04r Pe3epBYBaHHS Ta MiIBULLEHY TOYHICTb
II03MLIIOHYBaHHsI. AHaJIi3 TOXMOOK II0Ka3aB, 10 3alIPOIIOHOBAHUI MeTO], epeBepliye TpanuuiiiHi GNSS cucremy,
0CO6JIMBO B JUHAMIYHMX YMOBaX eKcIlyartatii. [IokpaleHHs TOYHOCTI iHTerpoBaHoi po6acTHOI nigcucreMu
LeGNSS nos's3aHo 3 iHTerpauielo 1eKiJibKOX CyIyTHUKOBUX CUCTEM Pi3HUX THUIB 3 60pToBOI0 MEMC Ta

3aCTOCYBAaHHSIM METO/IiB ONITUMAasIbHOi 06po6KY iHdopMalii. Y nocinKeHHi TaK0>K BUKOPUCTOBYBaIOCs



MaTeMaTHU4HE MOJIEJIIOBAHHS [1JIs IPECTABIEHHS 3aJIeXKHOCTEN Ta B3aeMOZIi TPy 37IMTTIO iHpopmaii 3 pi3HuX
mxepes. @inpTp Kasimana Bigirpae posib 3acoby 1151 ONTUMaIbHOI 06POOKY HaHMX. BUCHOBKM 3 LIbOTO LOCIIIKEHHS
MOXYTb OYTH 3aCTOCOBaHi y Pi3BHUX CEKTOPax, BKJII0YAI0UM O€3MiIOTHI JliTabHi arlapaTty Ta CEKTOp 0O0POHMU.
Bricoka TOYHICTb NO3ULIOHYBAaHHS MOXKE 3HAYHO MiABUIMTH O6€3I1€Ky, TOYHICTb KEPYBaHHS Ta ONEPATUBHY
edexTuBHICTb. [IpOTE NOCIIIPKEHHS BUXOAUTS 3 ifleanizoBaHUX yMOB [1JIs1 IPUIIOMY CUTHAJIB CYITyTHUKA, SIKi HE
3aBX[I1 MOXYTb OYTU TOUHUMU B peasibHUX yMoBax. [lofanbili JOCTiIyKeHHS. MOXYTb JOCIIATH BIIJIUB CKIIQIHUX
YMOB eKCIUTyaTalii Ta iHTerpaujiio JoAaTKOBUX CYIIyTHUKOBUX IpKepesl ab0 NAaT4MKIB 17151 IO1aJIbIIOro IIOKPaleHHS
XapaKTepuCTUKU. [IponioHOBaHa MOJEb MifCUCTEMU MO3ULIIOHYBAaHHS IPOIEMOHCTPYBajla MOKpalleHi JUHaMIuHi
XapaKTEePUCTUKU Ta IOKA3HMKY TOYHOCTI IN03MLIOHYBAHHS [10 icHy1ounx cuctem. Kimoqosi ciosa: briJIA, LeGNSS,
INS, LEO cynyTHHKY, 06pOo0OKa iHpopmaliii, 6araTocyrnyTHUKOBA CUCTEMA [TO3ULIOHYBAHHSI, TOYHE [TO3MLiIOHYBaHHS,

0€e3MiJI0THI JliTa/lbHi anapaTu.

2. The dissertation is dedicated to enhancing the efficiency of positioning systems for unmanned aerial vehicles by
using data fusion methods from onboard and satellite information sources, correction methods, and optimal
information processing. The object of research is the onboard subsystems of UAVs responsible for positioning,
including LEO, GNSS and MEMS. The research proposes a "multi-layered system of systems" approach, which
integrates signals from various sources, including LEO satellites of low Earth orbit, GNSS systems, and onboard
user sensors. The combined process of synthesizing a robust LeGNSS utilizes the advantages of each component,
ensuring redundancy and enhanced positioning accuracy. Error analysis showed that the proposed method
surpasses traditional GNSS systems, particularly in dynamic operating conditions. The improved accuracy of the
integrated robust LeGNSS subsystem is associated with integrating multiple satellite systems of various types with
onboard MEMS and applying optimal information filtering methods. The study also used mathematical modeling to
represent the dependencies and interactions when fusing information from various sources. The Kalman filter
plays the role of a tool for optimal data processing. The findings of this research have potential applications in
several fields, notably in unmanned aerial vehicles and defense sectors. Enhanced positioning accuracy can
significantly improve safety, navigation accuracy, and operational effectiveness. The study stands on idealized
scenarios for satellite signal reception, which might not always reflect real-world situations. Future studies could
analyse the effects of challenging operational environments and consider incorporating more satellite sources or
sensors to achieve even greater precision in positioning sources or sensors for further improvements in accuracy.
Computer modeling of the synthesized robust LeGNSS was conducted, and its characteristics were obtained. The
proposed positioning subsystem model demonstrated improved dynamic characteristics and positioning accuracy
indicators compared to existing systems. Key words: UAV, LeGNSS, INS, LEO satellites, information processing,

multi-satellite positioning system, precision positioning, unmanned aerial vehicles.
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