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1. MeTonu Bunpob6yBaHb Ta KajibpyBaHHS 6e311/1aTPOPMEHHHUX iHepLiabHUX HaBiralilHUX CUCTEM

2. Methods of testing and calibration strapdown inertial navigation systems

Pedepar:

1. Inceprarnis npucBsYeHa po3pooblii METOIiB BUITPOOYBAHb Ta KaliOpyBaHb 6€3IJ1aT(POPMEHHHUX iHEepLiaJIbHUX
HaBiraniinux cucrem (BIHC). MeToto guceprauiiiHoi po60TH € po3po6Ka i BIOCKOHANIEHHS METO/IiB BUIIPOOYBaHb Ta
kaniopysanHs BIHC, 1110 103BOJISIOTh MiIBUMIMTY TOYHICTb Ta €PEeKTUBHICTh BUSHAYEHHS [TapaMeTpiB
IeTepMiHOBaHUX Ta BUIIAJKOBUX MIPOLIECIB Y iX BUXiIHUX CUTHAIaX. BUKOHaHO iHpopMaliliHO-aHATITUYHUI OTJIs,
CTaHy IPOOJIEMHU Y PE3YJIbTATI SIKOTO Oys1a OOIPYHTOBAaHA NOCTATHS KiJIbKICTh BUNIPOOYBaHb [JIs1 OTPUMAaHHSI
napameTpiB 115 3a6e3nedeHHs QyHKUionyBaHH BIHC 3 HE06XiAHO TOYHICTIO Y CTAaTUYHUX yMOBax. Ha oCcHOBI
MeTo[y Bapialii AsaHa po3po06JieHO METOY CTATUYHUX BUIIPOOYBaHb, 5IKi BIOCKOHAJIEHO BUKOPUCTAHHSIM BEIJIeT-
dinbTpauii j1s1 CUTHAIB JIa3€PHUX IiPOCKOIIB Ta BUKOPHUCTAHHSIM MOJIE/IIOBAHHS TEMIIEPATYPU CAMOPO3irpiBy AJis
CUTHAJIiB aKcelepoMeTPiB. 17151 TeMIlepaTypHUX BUNIPOOYBAaHb PO3PO6IEHO METO]], BUBHAUEHHSI Ta AJITOPUTMIYHOI

KOMITIeHCallil TeMIepaTypHUX IOXMOOK TPUBICHOTO 610Ky akcenepomeTpiB y ckiani BIHC. I[lepeBaramu



PO3pO6JIEHOr0 METOY € 3HaYHEe CKOPOUEHHS 4acy BUITPOOYBaHb ITPU HEBUCOKUX BUMOTax /10 06afgHaHH. Y naHii
pO6OTi po3p06JIEHO METO/L, CTEHIOBOTO KaibpyBaHHS, 110 32 PaXyHOK 3alIPOIIOHOBAHOI MaTeMaTU4HOI MOZeJTi Ta
HOBOTO MiZIXOly 10 PO3B'SI3Ky PiBHSHb JO3BOJIMB 3MEHIINTY BUMOTHY [0 Yacy BUIIPOOYBaHb. JI71s1 MigTBEPIKEHHS
€(EeKTUBHOCTI CTEHJJOBOT'O KaliOpyBaHHSI 0yJI0 pO3pO06JIEHO aJITOPUTMU KOPEKLil BUXiIHAX CUTHAJIB TPUBICHAX
6J10KiB J1a3€pHUX ripoCKOMiB Ta akcesepomeTpiB y cknagni BIHC. IIpakTuyHe 3aCTOCYBaHHS pe3yJbTaTiB CTEHI0BOTO
KaJlibpyBaHHS Y peajlbHUX 3pa3kax BUCOKOTOYHUX OJIOKIB iHepLiaJIbHUX BUMipIOBayiB Ta OTpUMaHi pe3yabTaTu

IOBEJIU HOro e(peKTUBHICTb Ta IPAaKTUYHY LIiHHICTb.

2. This research focuses on the methods of testing and calibration strapdown inertial navigation system (SINS). The
aim of the thesis is to develop and improve methods of testing and calibration SINS that provide the accuracy and
efficiency of determining the parameters of deterministic and stochastic processes in their output signals. There
have been performed information-analytical review for the problem of testing parameters for the functioning of
SINS with the required accuracy in static conditions. Theoretically discussed methods for obtain parameters SINS
during testing in different conditions. In particular, the paper describes the methods of determining the
parameters of stochastic processes signals in high precision laser gyroscopes and pendulum accelerometers
during the static test. On the basis of Allan variance developed improved test methods by using wavelet for
filtering signals of laser gyroscopes, and by using simulation temperature self heating for correction
accelerometers signals. The method for determined and compensation temperature error for the triaxial
accelerometers unit under SINS construction was developed. The advantage of the proposed method is a
significant reduction in the testing time by low requirements for testing equipment. The algorithms of error
correction temperature showed high efficiency and practical value during application in the studied sensors. Stand
calibration methods in this study was developed on the base of scalar calibration method and includes calibration
method for triaxial accelerometer unit and triaxial laser gyroscope unit. For confirm the efficiency of static
calibration correction algorithms were developed. The results of practical application the methods of stand
calibration in real inertial units proved the efficacy and practical value of the developed method calibration SINS.
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