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2. Methods and models of increasing the efficiency of naval navigation on the basis of inertial navigation systems
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Pedepar:

1. Y nucepraliiiziil po60Ti BUpilIEeHO aKTyaJbHY HAyKOBY 3ajiauy, sIKa [1oJisirajla B CUHTe3i MeTOJiB Ta Mofesei
nifgBUIEHHS €(PEKTUBHOCTI MOPCHKOI HaBiraljii B yMOBax HEBU3HAY€HHOCTI, SIKi 3a6e31e4aTs MiABULeHHS
e(eKTUBHOCTI MOPCBKOI HaBirauii B yMOBax HEBU3HAUE€HHOCTI 32 PaXyHOK yYpaxyBaHHS aHOMaJIil rpaBiTaliliHOro
noJ1s 3emJli i moJsio>keHHs Bucka ripomsatdopmu. HaykoBa HOBM3HA OTPUMAaHUX B pOOOTI pe3ysIbTaTiB [10JISAra€e B
HACTYITHOMY: BIIEpIlle CUHTE30BaHO METO[L aJallTUBHOI 06pOOKY HaBirauiiHoi iHgpopmaliii B ymoBax
HEBU3HAYEHHOCTI OCHOBHMX [TOMUJIOK HaBiralli'HUX CUCTEM B IKOMY Y€PE3 MEXaHi3M1 Ha OCHOBI PEKYPEHTHUX
L[iJIbOBUX HEPIBHOCTEN JUCKPETU3YETHCS BEKTOP HEBU3HAUYEHUX NTapaMeTpiB. OCO6IMBOIO PUCOIO JAHOTO METOLY €

Te, o 06pobKa HagirauiliHoi iHpopmaliii 3a6e3rnedyeTbCs IpU 3aBAAHHI HEBU3HAYEHUX [TapaMeTPiB, SIKi



BiZIPi3HSIOTHCSI OHE Bifl OHOTO HE TiJIbKM YMCEJILHMMU 3HAYEHHSIMY [TAPAMETPIB, ajle i CTPYKTYPOIO; YAOCKOHAJIEHO
METO/, OLIiHKM MOZEJIi MyJIbTUCTPYKTYPHOT'O CUTHAJIy [IOMUJIOK HaBiralilHUX CUCTEM, KN Ha BiIMiHY Bin
icHyl0uMX BioOpakae peasyibHy CUTYyaLlilo IpyU (POPMyBaHHI CUTHATy IOMUJIOK 32 PaxyHOK BBEJEHHS
criBBinHOUeHHs dinbTpa KasnMaHa 15 KO>KHOI 3 MOJiesiel, 10 aloTh YaCTKOBI OL[iHKU i KOBapiallii Ta 00U CIeHHS
aroCTepiOPHUX NMOBIPHOCTEN LIUX MOZEJIeN Yepe3 HEB'SI3KU (iIbTPiB; YL,OCKOHAJIEHO MOZEJb ONKUCY aHOMAJIbHOTO
rpasiTaljiliHOTo 1107151 3eMJli, SIKa Ha BiAMiHY BiJ] iCHyI0UMX OZHOYACHO BpaxyBye 30ypEHHs, 1110 IOPOIKEH] 1K
aHOMaJIbHUAM IpaBiTallilHAM IOJIEM, TaK i iIHCTpyMEHTAJIbHUMHU [IOXMOKaMU YyTJIMBUX €JIEMEHTIB IripOCKOIIiB Yepes
BBEJIEHHS BUIIaJIKOBOTO i30TPOIHOTO 107181, 33JaHOT0 Ha HECKiHYeHHi! IJIOMMHI; HabyJa MOJaJbIIoro PO3BUTKY
MOJeJIb ypaxyBaHHS [TI0X1OO0K HaBIraliliHuX CUCTEM, 1110 BUHUKAIOTh B aHOMaJIbHOMY TpaBiTaliiiHOMYy 110J1i 3emJi 3a
PaxyHOK [100y10Bi BepTUKaJi i iHepliaJlbHOro TPUIPaHHUKA Ta BBEAEHHSIM JIOAATKOBUX MEXaHi3MiB OL[iHKMA ITOXNOOK

nemndipyBaHHs.

2. In the dissertation work the actual scientific problem was solved, which consisted in the synthesis of methods
and models of increasing the efficiency of naval navigation in conditions of uncertainty, which will provide an
increase in the efficiency of naval navigation in conditions of uncertainty by taking into account the anomalies of
the gravitational field of the Earth and the position of the temple of the gyroplotform. It is established that the
optimal filtration of the navigation information processing is provided with the organization of the following
calculation model: on the basis of the received measurement of the correction signal of the navigation system, we
calculate the a posterior density, and then determine the optimal estimation of the state vector of the navigation
system, which we then use to obtain the error estimation of the vector of navigational parameters produced on
each step of measuring navigation parameters. The obtained relations express the connection between the errors
of the inertial system in the development of the coordinates, and the course of the object, on the one hand, and the
errors of constructing the vertical and the inertial triangular on the other. Also obtained equation of error of
construction of a vertical, taking into account mistakes horizontally platform with accelerometers, implementing a
system of coordinates and instrumental errors of accelerometers. An estimation of accuracy of the models of
taking into account the anomalies of the gravitational field of the Earth in navigation systems, where the error of
construction of the vertical, caused by the errors of the deviation of the temple is considered the main one. For
given values of errors in determining the position of the temple at level 1; 2; 3 "gives an error in determining the
construction of the vertical at 1.3, 2.3 and 3.3" respectively, which is 12-18% better than the current inertial
systems. In order to evaluate the performance indicators of the proposed information support methodology, an
simulation model of the operation of the next change was developed and implemented as part of the ARM layout of
the aviation controller (flight manager) of the RCC. With this model, individual performance indicators were
obtained. Estimated methodological errors in the development of geodetic coordinates, due to inaccurate
consideration of the radii of curvature of the earth ellipsoid. It was established that when maneuvering a sea vessel
at speed v =10 - 20 m / s the value of these errors is not more than 0,5 "even at latitude 89 °.
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