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1. O6'ekTOM mOCHiIKeHHs € poliecu GOpMyBaHHs apameTpis opieHTauii i Hasiranii B miniaTiopHux BIHC. MeToio
IOCJiIKEHHS € MiABUIIEHHS TOYHOCTI MiHIaTIOPHUX iHTErpOBaHUX 6€3M1aTPOPMHUX iHEPLiaIbBHUX CUCTEM
HaBirauii IIIXoM JOCiIKeHHS IPOLeCiB KOPEKLil iIHCTpyMEeHTaIbHUX TOXUOO0K MiIKDOMEXaHIYHUX iHepIiaIbHUX
JaTt4yuKiB. OCHOBHUMU METOJAMU JOCIIIPKEHHS €: METOIY [IPOCTOPY CTaHY IIifi Yac JOCIiIKEHHS
CIIOCTEPE>KYBAHOCTI 1 BiJHOBJIIOBAHOCTi iHCTPYMEHTAIbHUX INOXUOOK iHEePLiaIbHUX JATUYMKIB, METOAU
inenTudikanii TMHAMIYHUX CUCTEM i METOZIM ONTUMAJbHOI QinbTpaii mix yac GopmyBaHHS OL[iHIOBAHOTO BEKTOPA
noMuiiok MiHiBIHC, MeTOAM CTaTUCTUYHOI AMHAMIKM aBTOMaTUYHUX CUCTEM, METOI Y aHAJIi3y AUHAMIYHUAX CUCTEM i
METOAM KOMIT'IOTEPHOIO MOJEJIIOBAHHS I1iJl 4aC JOCJIiI)KEHHS TOYHOCTI MeToAiB Kopekuii MiHiBIHC. Haykose
3HQUEHHS PE3YJIbTATIB I10JIAra€e y TOMY, 110 PO3PO6JIEHO HOBI Ta yIOCKOHAJIEHO iCHYI0YM MOJIeJli Ta METOI Y KOPEKLil
nomusok MiHIBIHC, $Ki 03BOJINMIIN CYTTEBO MigBUIIATYA TOYHICTh (POPMYBaHHS MapaMeTpPiB opieHTawii i HaBirauii

PYXOMUX 00'eKTiB 32 paxyHOK IIiIBUIIEHHS TOYHOCTi onucaHHs noMmuyok BIHC B ymoBax BUKOPUCTaHHS IPyoux



inepuianpHux MEMC-nat4ukiB, 3a6e3nedeHHs igeHTudikanii Bcix KOMIIOHEHT BEKTOPa MOMUJIOK HaBiralifHoi
crucrtemu Ta epeKTUBHOTO BUKOPUCTAHHS iX OL[{HOK B Ipoleci Kopekiii. [IpakThyHe 3HaYeHHs [10JIsIrae B TOMY, 110
pe3yJbTaTU pOOOTH [O3BOJIMIIN: HAIAaTA PEKOMEHAAllii 111010 BUOOPY KOMIIOHEHT BEKTOPY iHCTPYMEHTAJIbHUX
NoX1OOK iHepliasbHUX AATYUKIB /1J1s1 OTPUMAHHS HEOOXiHOI TOYHOCTI iX OIiHIOBaHHS, a TaKOX CIIOCOOY OpraHi3allii
Kopekuii asis nigsuimenHs TogyHocTi MiHIBIHC; minBumuty TOYHICTh KOpeKii KyToBoi Ta mBuakicHoi iHdopmaii
iHepLianbHUX cucTeM, T06YJ0BaHMX HAa 0cHOBI MEMC NaT4MKiB; yJOCKOHAIUTY QJITOPUTMiYHE Ta IPOrpaMHe
3abe3ne4yeHHs y 4acTuHi (popmyBaHHs napametpis MiHiBIHC. Po3pobisieHi Mogesti Ta MeTOAu CTBOPIOIOTh HEOOXiTHY
OCHOBY [1JIs1 MiABUILIEHHS TOYHOCTI (POPMYyBaHHS IapaMeTpiB opieHTallii i HaBiranii pyxomux o6'ekriB. Biepiue
po3pobiieHO MeToH, POPMYBaHHS OL[iHIOBAHOTO BEKTOPA [TIOMUJIOK MiHIaTIOpHUX 6e31y1aTGOpMHIX iHEPIiaIbHUX
HaBiralilHUX CUCTEM, OCOOJIUBICTIO SIKOTO € BU3HAYEHHSI BiJHOBJIIOBAHOCT] iHCTPYMEHTAIbHUX ITOXUOOK
iHepLiaJbHUX AATYMKIB, 0 AO3BOJISIE 3a0€3M1€UYNTH ileHTU(IKALiI0 YCiX KOMIIOHEHT BEKTOPA IOMUJIOK CUCTEMU.
YI0CKOHa/IEHO MaTeMaTUYHi MO/ieJli IOMUJIOK MiHIaTIOpHUX iHTErpOBaHUX 6€3M171aT(POPMHUX iHEPLiaIbHUX CUCTEM
HaBirauii IJISIXOM ypaxyBaHHSI 0COOJIMBOCTEN MiKpOeIeKTPOMEXaHIYHUX iHepLiaJIbHUX JATYMKIB, 10 J03BOJISIE
IiABUIMTY TOYHICTb ONMCY MOZEJIi IOMUJIOK HU3bKOTOYHMX iHEepLiasbHUX cucTeM. HabyB rogansuoro po3BUTKy
METOJ, KOPEKLii MiHIaTIOpHUX iHepLiaJIbHUX HAaBiraliiHMX CUCTEM B YaCTHHI aHali3y pi3HUX BUIiB 3BOPOTHUX
3B'sI3KiB ITpoLieCy KOpeKlii 3a OlliHKaMy ITOMUJIOK, IO JT03BOJISIE MiABUILATH TOYHICTh GOPMYBaHHS I1apaMeTpiB
opieHTauii 1 HaBirauii. BnpoBajpkeHHs - pe3yJbTaTU JUCEPTAaLlifiHOi po60TH BIIpOBaAKeHi: Ha HaykoBo-
BMPOOHMYOMY MiNPHEMCTBI "XapTpoH-ApKoc" (aKkT yrpoBazpkeHHs Bif 22.01.2009); Ha no4ipHPOMY MiIPHUEMCTBI
"Uyryicpkuit AP3" (akT ynpoBagkeHHs Bif 20.01.2009). [Topanpiie BUKOPUCTAHHSI OTPUMAHUX B JucepTallii
pe3yJbTaTiB: po3pobiieHi B AucepTaliii Moesii Ta MeTOAU CTBOPIOIOTh METOM0JIOTiYHY OCHOBY [JIs1 MiJiBUILEHHS
TOYHOCTI (OPMYBaHHs NIapaMeTPiB opieHTallii i HaBirauii pyxoMux 06'eKTiB B yMOBaxX BUKOPUCTAaHHS HaBiralitHUX
cucreMm 3 rpyoumu inepuianbHuMu MEMC-naTyrkamu. 3arporioHOBaHi MOZIEi Ta METOIY MOXKYTh 3HANUTH
3acTocyBaHHs Ha HaykoBo-Bupo6Hudomy miarnpuemctsi XAPTPOH (M. XapkiB), Kb "JIyd", BO "Aprema" (M. KuiB),
3aBojii "MoHoutiT" (M. XapkiB), JoyipHbOoMy HifnpueMcTsi "UyryiBcbkuil aBiapeMoHTHUM 3aBog", OO0 "BEJIEC" Ta

iHmux opranisanisx.

2. The object of research are processes of formation of parameters of orientation and navigation in miniature
strapdown inertial navigation systems. A research objective is increase of accuracy miniature strapdown inertial
navigation system by research of processes of correction of instrumental errors of micromechanical inertial
sensors. The basic methods of research is: methods of space of conditions at research of observability and
detectability instrumental errors of inertial sensors, methods of an optimum filtration and identification of
dynamic systems at formation of an estimated vector of miniINS errors, methods of statistical dynamics of
automatic systems, methods of the analysis of dynamic systems and methods of computer modelling at research of
accuracy of methods of miniINS correction. Scientific significance of results is defined by that are developed new
and existing models and methods of correction of miniINS errors which have allowed to raise essentially accuracy
of formation of parameters of orientation and navigation of mobile objects at the expense of increase of accuracy
of the description of INS errors in the conditions of use of rough inertial MEMS-sensors, identification
maintenance of all a component of a vector of errors of navigating system and an effective utilisation of their
estimations in the course of correction are improved. Practical significance consists that results of work have
allowed: to generate recommendations concerning a choice a component of a vector of instrumental errors of
inertial sensors for reception of necessary accuracy of their estimation, and also a mode of the organisation of
correction for increase of accuracy of miniature inertial system,; to raise accuracy of correction of the angular and
high-speed information of the inertial systems constructed on the basis of sensors; to improve algorithmic and the
software regarding formation of parameters of miniature inertial system. The developed models and methods
create a necessary basis for increase of accuracy of formation of parameters of orientation and navigation of
mobile objects. For the first time the method of formation of an estimated vector of errors of the inertial system
which feature is definition detectability of instrumental errors of inertial sensors that allows to provide
identification of all a component of a vector of errors of system is developed. Mathematical models of errors
miniature integrated strapdown inertial navigating systems by the account of features of microelectromechanical



inertial sensors that allows to raise accuracy of the description of models of errors of miniature inertial systems
are improved. Has received the further development method of correction of miniature inertial systems regarding
the analysis of different kinds of feedback of process of correction by estimations of errors that allows to raise
accuracy of formation of parameters of orientation and navigation. Introduction - branch. Further use of the
results received in the dissertation: the models and methods developed in the dissertation create a methodological
basis for increase of accuracy of formation of parameters of orientation and navigation of mobile objects in the
conditions of use of navigating systems with rough inertial MEMS-sensors. The offered models and methods can
find application at Research-and-production enterprise XAPTPOH (Kharkov), KB "JIyy", I1O "Aprema" (Kiev), factory
"Monosmt" (Kharkov), branch "Yyryesckuit AP3", Open Company "BEJIEC", etc.
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