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2. System of control, orientation, and navigation of autonomous unmanned underwater vehicles based on

microelectromechanical technologies

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUPIIIEHHIO aKTyaJIbHOTO Ta Ba’KJIMBOTO HAYKOBO-TIPAKTUYHOTO 3aBJAHHS
BIIOCKOHAJIEHHS CMCTEM YIIPABJIiHHA, OpieHTalii Ta HaBirauii i3 3aCTOCYyBaHHSIM MIKPOEJIEKTPOMEXAHIYHUX
TEXHOJIOTI! /1J1s1 aBBTOHOMHOTO 6e3I1iJIOTHOTO MMifBOAHOrO anapara kiacy Misi. HaykoBa HOBM3HA OTPUMaHUX
Pe3yJIbTaTiB N0JIATa€ B HACTYIIHOMY: HaOyB MOJAJIbIIOrO PO3BUTKY JOCIiHULILKUM MifXif, 10 MoJIIrae y
KOMIIJIEKCHOMY OLIiHIOBaHHi 00’€KTa Ta BpaxyBaHHi M0T0 ripoJMHaMiYHNX XapaKTePUCTHK i TapaMeTpiB
MIKPOEJIEKTPOMEXaHIYHUX CEHCOPIB IPU BAOCKOHAJIEHHI CUCTEMU Opi€HTallii, HaBiraiii Ta KepyBaHHS aBTOHOMHOTI'O

0€e3IiJIOTHOrO MiIBOLHOTO arnapara; BCTAaHOBJIEHO HOBI QYHKIIIOHaIbHI 3aJI€5KHOCTI IapaMeTpiB opieHTauii Ta



Hagirariii i ix TOXMOOK BiJi HAIIPSIMKY PyXy aBTOHOMHOTO 6€3IiJIOTHOTO MiIBOJHOTO arnaparTa Kjlacy MiHi Ha OCHOBI
MEMC TexHoJIOrii1; CTBOPEHO Ta OOIPyHTOBaHO iH(popmMaliiiHi MozeJIi KaHaliB KepyBaHHS 3aHYPEHHSIM Ta 3MiHOIO
KyTa KypCy aBTOHOMHOTO 6€3IiJIOTHOTO MiJBOAHOTO anapara, sKi BpaxoByIOTh iHpOpMallilo PO reOMeTpUYHi Ta
riipoAHaMiYHi XapaKTepPUCTUKU 06'€KTa, 3aaHHSsI NOTPIOHMUX 3HaYeHb [TAapaMeTPiB PyXy Ta OOYMCIIEHHS
Bi/I[IOBiHMX TPA€eKTOPiil, pOpMyBaHHS CUTHAJIIB KEPYyBaHHS, iHPOpMALLil0 TPO Pe3yJIbTaTU KEPYBaHHS Ta 3HAYEHb
BiIXWJIEHHS [MIMOMHY Ta KyTa Kypcy. OTpuMaHi pe3ysbTaTH Iif, yac AUCepTaliliHOTO NOCTiI>)KeHHS MaloTh
[IpaKTUYHE 3HAYE€HH4, SIKE [0JIsITae y 3aCTOCYBaHHI METOIIB Ta iXOMiB Yy BUPIilleHi 3a7ja4 NOB'SI3aHUX i3
OOIpyHTYBaHHSM BMOOPY KOHCTPYKIIii arapara; 3aCTOCyBaHHI METOUKYU TPOBEIeHHS KOMIIJIEKCHOTO AOCTiI>KEHHS
arapara; 3aCTOCYBaHHI iMiTallilHUX MOJiesiel YyTIUBUX eJIEMEHTIB (aKkceJiepoMeTpa Ta ripocKoIa) iHepLiaabHOI
HaBiraliffHoi CUCTEMU, SIKi BpaxOBYIOTb [IaPAMETPU Ta XapaKTEPUCTUKY PEAJIbHUX JATYUKIB; 3aCTOCYBaHHI
imiTaniriHoi Mogesi 6e3nnaT@opMHOi iHEpLiaNbHOI HaBiraliliHOI cUCTEMHU, KA BPaxOBY€e MOJIeJli UyTJIMBUAX
€JIEMEHTIB Ta iX XapaKTEPUCTUKHY; 3aCTOCYBaHHI iIMITallilHUX MOJesell KaHaliB yIIpaBJliHHA aBTOHOMHOTO
0€e3IiJIOTHOrO MiIBOJHOTO anapara, siki BpaxoByIOTb KOHCTPYKLiHHI Ta Maco-rabapuTHi XxapakKTepUCTUKY anapara.

PeBy.]IbTaTI/I ,I[I/IcepTaU,iI‘/‘IHI/IX ,HOCJILU,)KCHI) MaloTb IMPAKTUYHE BIIPOBAIP)KEHHS.

2. The dissertation is dedicated to addressing scientific and technical challenges related to the application of
microelectromechanical systems and technologies in the development of control, orientation, and navigation
systems for autonomous unmanned underwater vehicles. The scientific novelty of the obtained results lies in the
following: the research approach has further developed, involving a comprehensive assessment of the object and
considering its hydrodynamic characteristics and parameters of microelectromechanical sensors in improving the
orientation, navigation, and control system of an autonomous unmanned underwater vehicle. New functional
dependencies of orientation and navigation parameters and their errors on the direction of movement of the
autonomous unmanned underwater vehicle of the mini class based on MEMS technologies have been established.
Information models of immersion control channels and change of course angle of the autonomous unmanned
underwater vehicle have been created and justified, taking into account information about the geometric and
hydrodynamic characteristics of the object, setting the necessary values of motion parameters, calculating the
corresponding trajectories, forming control signals, information about control results, and deviations in depth and
course angle. The results obtained during the dissertation research have practical significance, which lies in the
application of methods and approaches in solving problems related to substantiating the choice of the apparatus
design; application of methodology for conducting comprehensive research of the apparatus; application of
simulation models of sensitive elements (accelerometer and gyroscope) of the inertial navigation system, which
take into account the parameters and characteristics of real sensors; application of simulation model of strapdown
inertial navigation system, which considers models of sensitive elements and their characteristics; application of
simulation models of control channels of an autonomous unmanned underwater vehicle, which take into account
the structural and dimensional characteristics of the apparatus. The results of the dissertation research have
practical implications.
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