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1. MeTOﬂI/I i AJITOPUTMHU I'[peLLI/IBiI/“IHOI‘O BM3HAYEHHS MiCILeI'[OJIO)KeHHS[ pyxomMux 00’'eKTIB 3a CUTHaJIaMU IJ1006aJIbHUX

HaBiraliiHUX CYIyTHUKOBUX CUCTEM

2. Methods and algorithms of precision position determination of moving objects using signals of global navigation
satellite systems

Pedepar/aHoTanis:

1. Imcepraniiina po60Ta NprCBAY€Ha 3aCTOCYBaHHIO I7100a/IbHMX HaBirauinHux cynyrHukoBux cucrem (THCC) ps
BUPIilLIEHHS aKTyaJIbHUX HAyKOBUX 3aBJJaHb: IPELU3iIHOrO BU3HAYEHHSI MiCLIETIOIOKEHHSI PyXOMHUX 00'€KTiB 3a
Ioriomororo 06pobku kKonosux i pazoBux 'THCC-crnioctepesxeHs 6e3 ycKaagHeHoi poleypu po3B’s3aHHs (a3oBoi
HEOJIHO3HAYHOCTI. B ucepralii BUpileHo HayKOBO-TEXHIYHY 3a/1a4y PO3POOKU METOZIB i aJIrOpUTMIB
Ipenu3iiiHOro BUBHAYEHHS MiCLIeNIOJIOKEHHSI PyXOMUX 00'€KTIB 3a JONOMOT0I0 00p0o6KHU KO0BUX i ¢pasosux 'THCC-
CIIOCTEPEXEHb 6€3 YCKJIAJHEHOI IPoLeypy PO3B's13aHHS (PA30BOi HEOJHO3HAYHOCTI. YJOCKOHAJIEHO METOT,
06po6ku konoBux i pazoBux 'HCC crioctepeskens, 10 BUPIllye 3a4a4y 3[J1aJKyBaHHs / QinbTpallii KOJ0BUX
CIIOCTEPEXEHD 3 BUKOPUCTAaHHSAM 6€e3lepEPBHUX (PA30BUX CIIOCTEPEKEHD B PEKMMIi KiHEMAaTUYHOTO
NIO3MLIOHYBaHHS, KU1, Ha BiIMiHy Bifl BiloMUX, BpaXxOBYye BIIJIMB HaKpy4dyBaHHs ¢azu Hecyvoi (“wind edexr), sskuit

IIPOSIBJISIETHCSI [IPY 3MiHi HAIIPSIMKY PYyXY, €BOJIIOLisIX, 00epTaHHIX 00’eKTiB. JJlaHuil MeTo[ 3a6e31edye MifBUIeHHS



TOYHOCTI OL[iHKM KOOPAMHAT PyXOMHUX 00’€KTiB 10 AeLIMMETPOBOro PiBHA. B mpolieci HayKOBUX JOCIiIKEHb
OTPUMAaB PO3BUTOK METO], KOMOGIHOBAaHOTrO AudepeHIialbHOro CyMiCHOro Koi0Bo $a30Boro pileHHs HaBiraniitHoi
33/1aui 3 0JJHOYACHOIO OIiHKOIO [109aTKOBUX (Pa30BUX HEOJHO3HAUYHOCTE (K KOHTUHYaIbHUX 3MIHHUX) Ta 6€3
6e3rocepeiHbOro 3iiCHEHHS ONepalill 3raipKyBaHHs / PinbTpauii. MeToq € Halbinbi €(PEeKTUBHUM JJIs1 CIIiIBbHOI
06po6ku criocrepeskeHb GPS+I'TIOHACC Tak sk BpaxoBye 0COOJIMBOCTI 4aCTOTHOTO PO3HOCY CIEKTPIB
BUIpoMiHioBaHux curHaniis ['JIOHAC, o 3a6e3neuye gelMeTpOBUil piBeHb TOYHOCTI. Briepie po3po6sieHO METO],
CcyMicHOi 06po6Ku KomoBux i ¢pasoBux THCC-crocrepeskeHs, 10 BUApIllye 3a1a4yy TOYHOIO KiHEMaTU4YHOTO
NO3ULIOHYBAHHS, KU, Ha BiIMiHY Bifl BilOMUX METOJiB, 103BOJIsIE YCYHYTH BapialliiiHi CKIaj0Bi OXUOKY pillleHHS,
CYTT€BO 3MEHILIEHHS BIUINB CTPUOKIB OL[iHOK KOJI0BO-(a30BUX pillleHb, 06YMOBJIEHUX 3MiHOIO pOOOYOTO Cy3ip'st
cynytHukiB 'HCC, Ta, B cepelHbOMY, Y 2 pa3u 3MEHIIUTU [TI0XUOKYU I103UL[iOHYBAHHS 10 BiJHOIIEHHIO JO
«3TJ1aI)KEHOro» pilleHHs i B 3-4 pa3u no BigHowmeHHIO 10 DGPS pimens. Po3pobieHa MeToAMKa OLiHKY (PaKTUYHO]
TOYHOCTi KOOPAMHATHUX BU3HAY€Hb 3 BUKOPUCTAHHSIM NudepeHLianbHOi KOpUryBaibHOI iHpopmallii, 10 J03BoJIsIE
nposecty Bepudikauio 'HCC-ycTaTKyBaHHSI KOPUCTYBaya JJ1sl ABOX PEXKUMIB pOOOTH: 1711 HEPYXOMOrO IIpuiiMaya

- CTaTUYHUI PEXUM Ta [J1s1 MOOIJIBHOTO IpUiiMaya — KIHEMaTUYHUI PEXUM.

2. The dissertation is devoted to the application of global navigation satellite systems (GNSS) to solve relevant
scientific problems: precision position determination of moving objects by processing the carrier phase and code
GNSS observations without a complicated procedure of the carrier phase ambiguity resolution. The dissertation
solves the scientific and technical problem of developing methods and algorithms for precision position
determination of moving objects by processing the carrier-phase and code GNSS observations without a
complicated procedure of the carrier-phase ambiguity resolution. The method for processing carrier-phase and
code GNSS observations has been improved that solves the task of smoothing /filtering of code observations using
continuous carrier-phase observations in the mode of kinematic positioning, which in a contrast to other known
methods takes into account the influence of carrier phase contribution (“wind-up”-effect), which is manifested
during change of motion direction, evolution and rotations of moving objects. This method ensures accuracy of
moving objects coordinates determination increase up to decimeter level. In the process of scientific research, the
method of combined differential compatible code and carrier-phase solution of the navigation problem was
developed with simultaneous estimation of initial carrier-phase ambiguities (as continuous variables) and without
direct smoothing / filtering operations. The method is the most effective for the joint processing of GPS +
GLONASS observations as it takes into account the peculiarities of the frequency distribution of the spectrums of
the emitted GLONASS signals, which provides a decimeter level of accuracy. For the first time, a method of joint
processing the carrier-phase and code GNSS observations was developed, which solves the problem of accurate
kinematic positioning, which, unlike known methods, allows eliminating variational components of solution error,
significantly reducing the impact of estimates of code-phase solutions due to changes in the working constellation
of GNSS satellites, and, on average, 2 times reducing the positioning errors with regard to the "smoothed" solution
and 3-4 times with regard to DGPS solutions. A method for estimating the actual accuracy of coordinate
determinations using differential correction information has been developed, which allows to make verification of
the user’s GNSS equipment for two operating modes: for a fixed receiver - static mode and for a mobile receiver -
kinematic mode.
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