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2. Generalized theory and design methodologies of Coriolis vibratory gyroscopes

Pedepar:

1. Incepraniiina po60Ta IPUCBIYE€HA PO3BUTKY i y3araJbHEHHIO TEOPii KOpiosicoBUX BibpauiiHux ripockoris (KBT),
CTBOPEHHS Ha ii OCHOBI €(pEKTUBHUX METOJIiB PO3PaxXyHKY Ta ONTHUMIi3allil BUMiPIOBaJIbHMX XapaKT€PUCTUK, METOLIB
Ta aJITOPUTMIB KEpyBaHHS UyTJINBUM €JIeMEHTOM, KOMIIeHcallii Toxubok, 00pobku Ta QinbTpalii BUXiZHUX CUTHAIIB.
B po6orTi 6ysu po3BUHYTA Ta y3arajbHeHA TeOpis 4yTauBUX esneMeHTiB KBI', Ha OCHOBI sIKOI [OCIiIKeHi 3a/1€3KHOCTI
Ta OXUOKM BUMipPIOBAJIbHAX XaPAKTEPUCTHK Bifl KOHCTPYKTUBHUX IapaMeTPiB YyTJIMBOIO €JIEMEHTA, IPUCKOPEHD,
BiOpariii, Bapianiit KyToBOI IBUAKOCTI Ta TeMIiepaTypu. Takox po3pobsieHa maremaTuyHa mogesb KBT B
I€eMOJyJIbOBaHMX CUTHAJIaX Ta OTPUMAaHO CTPYKTYPHI CXeMHU i nepejaTHi QyHKIii 4151 BUKOPUCTaHHS iX B cUCTeMax
00pOOKHM CUTHAJIIB Ta aBTOMAaTUYHOTO KePYBaHHs. Po3po6JieHi Ta focigkeHi HU3bKOPiBHEBI METOAM KOMIIEH allii
He6aKaHMX [1ePEeXPEeCHUX 3B'SI3KiB Ta IEPEXPECHO] UyTIIMBOCTI, METOIU KOMIIEHCAllil TOXMO0K BUMIPIOBAaHHS

KyTOBOI MIBUIKOCTI.



2. Coriolis vibratory gyroscopes (CVG) theory was generalized and further developed in this dissertation along with
the sensitive element design methodologies. Expressions for calculating scale factor, dynamic range, bias, and
bandwidth using design parameters of sensitive element were derived. Analytical design methodologies, when
such sensitive elements parameters as primary and secondary natural frequencies and relative damping factors are
calculated directly from the desired main performances, were developed in this dissertation. Mathematical model
of CVG sensitive element is terms of demodulated signals was developed in the dissertation as well. CVG system
transfer function was used to synthesise static optimal filters for stochastic process and sensor noises based on
the Wiener method. Suggested in the dissertation decoupling system is capable of highly efficient removal of
undesired cross-couplings between primary and secondary oscillations. Simple and robust control system along
with its transfer functions was designed to implement angular rate integrating operation mode.
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