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CHUCTEMU

2. Autonomous navigation of service space vehicles using the signals of the global navigation satellite system

Pedepar:

1.V npuceprauii yIoCKOHaJIEHO MOJI€JIb PaJliOHABIraliiHOrO MOJI IJ1s1 aBBTOHOMHOI CYyIIyTHUKOBO]I HaBiraiii
CEepBiCHMX KOCMIYHUMX arapariB Ha reocTalioHapHii op6iTi y 061aCcTi KOCMiYHOTO 06CIyTOBYBaHHS, 11O J103BOJISIE
OLIiHIOBATH HaBiraliiiHi XxapakTepUCTUKU 32 CUTHAJIAMHU, SIKi IIPOXOASTh KPi3b OCHOBHMIA Ta GOKOBI [1E€JII0CTKU
IiarpaM CIIpsSIMOBaHOCTI aHTE€H HaBirauiliHUX CyIyTHUKIB OJHOTO abo 6araTbox Cy3ip’iB rs106a1pHOi HaBiralifHoi
cynyTHUKoBoOi cuctemu (THCC). Ha ocHOBI MoAieli CTBOPEHO aIrOPUTM. JIJ1s1 TpeiCTaBJIeHHs pe3yJIbTaTiB
po3pobseHo rpadoaHaNTiITUYHY MOZIE€/b iHTETPAIbHOI OLiHKY SKOCTi HaBirallii Ha reocTaljioHapHil op6iTi pu
BukopucTtanHi curaanis 'HCC, mo 103BoJisi€ Bifo6pa3nTyl 3HA4€HHSI TOYHOCTI Ta JOCTYITHOCTI 117151 Pi3HUX TUIIOBUX
ornepaliii, 1151 MaCUBY II0JIOKEHb CEPBICHOrO KOCMIYHOrO anapaTy Ha opoOiTi. 3aporIoHOBAaHO METO]], MOJIEJII0BAHHS
HaBiraliHUX XapaKTePUCTUK Ipu BUKopucTtaHHi curHasniB THCC Ha reocranionapsiii op6iTi 3a ,OIIOMOToo
Ha3€MHOT0 arapaTHO-IIPOTPAMHOr0 KOMIIEKCY, 110 LO3BOJIS€ OLiHIOBATY HaBIiraliliHi XxapakKTepUCTUKU Y

J1ab0paTOPHUX YMOBaX. Y po6OTi OLliHEHO ITapaMeTpy TOYHOCTI Ta JOCTYIHOCTI /1JIS1 CEPBICHMX KOCMIYHUX anapariB



y HaBKOJIO3€MHOMY ITPOCTOPI. 3MO/I€/IbOBAHO HaBiraliiiHy cUTyallilo Ha reoCTalioOHapHill Op6iTi 32 paxyHOK
HA3eMHOTr0 arapaTHO-MPOrPaMHOro KOMILJIEKCY. JJOCTiIPKEHO 0COOIMBOCTI OKPEMOT0 BUKOPMCTaHHS YacToT L1 ta

L2 cynytHukoBoi cuctemu GPS g 3apayvi Hasiranii y KOCMOCI.

2. In the dissertation, the author improved the model of the radionavigation field for the autonomous satellite
navigation of service space vehicles in the geostationary orbit in the field of space service. The improved model
allows to evaluate the navigational characteristics of the target using the signals that are passing through the main
and side lobes of the antenna pattern of the navigational satellites of one or more global navigation satellite system
(GNSS) constellations. To present the results, the author developed a graphic-analytic model of the integrated
assessment of the quality of navigation in the geostationary orbit using the GNSS signals, which allows to display
the values of accuracy and availability for various typical operations, for an array of positions of the service
spacecraft in orbit. The author proposed a method of modeling navigation characteristics using GNSS signals in a
geostationary orbit using a terrestrial hardware-software complex, which allows to evaluate the characteristics in
laboratory conditions. The author evaluates the parameters of accuracy and accessibility for service spacecraft in
the near-Earth space. The navigation situation in the geostationary orbit has been simulated using the hardware-
software complex. The author also investigated the peculiarities of the separate use of frequencies L1 and L2 of the
GPS system for the space navigation problem.
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