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1. HaykoBi OCHOBM Ta NpUHIMIIY [TOOY0BY IPUJIaZlOBOi CUCTEMHU BUMIPIOBaHHS TPUCKOPEHHS MOOIJIBHOTO POOOTa

2. Scientific foundations and principles of constructing an instrument system for measuring the acceleration of a
mobile robot

Pedepar:

1. B pucepTauiiiHiii po60Ti BUPilIeHO HAyKOBO-TIPUKJIAZHY ITPO6JIEMY MiBUILEHHS TOYHOCTI BUMipIOBaHHS
IIPUCKOPEHHS MPUJIAI0BOi CUCTEMU MOGiIbHOTO poboTa (MP) 3a paxyHOK po3pO6KM HOBUX METO[IIB i 3aC06iB
BUMipioBaHHs (3B). OTpuMas nopanbmnii po3BUTOK METOJ, BUBHAYEHHS ITapaMeTpiB pyxy MP 3 ycepenHeHHsIM
KOJIiB KOOpAMHAT Ha iHTepBaJli yacy, €eKTUBHICTb SIKOTO 3aJI€XXUTh Bif] KiJIbKOCTi BUKOPMCTOBYBAHHUX JJ151

004K CJIEHb KOOPIMHAT. 3allpONIOHOBAHO MAaTeMAaTUYHi MOJIEJli BIZIMBY POOOYMX YMOB (CEPEOBMINA) HA KOEPillieHT
4yTJIMBOCTI 3B Ta 3a71€>XKHOCTI IBUAKOCTI yJIbTPA3BYKY B MOBITPI Bif, rpynu KJAiMaTUYHUX (PaKTOPIB i MBUIKOCTI
BiTpy. [leTanizoBaHO y3arajbHeHe piBHAHHS I0xUO0K akcesepomeTpi BIHC, npoananizoBaHo CKJIa0Bi BUNIaAKOBOI
IIOXMOKM aKCeJIepOMETPIB i HaBeleHO Mozerti ix popmMyBaHHS 3 6is10ro mymy i 6is10i nocaigoBHoCTL. OTprMana
NOJAJIbIINI PO3BUTOK METOAMKA OLiHKM 1ox1u6ok BIHC Ha KOpOTKOMY 4aCOBOMY iHTepBaJi 32 3HAYEHHSIMU

iHCTpyMEHTaIbHUX ITI0XUOOK iHepLiaJIbHUX CEHCOPIB 6e3 MopentoBaHHs anroputmy BIHC. Po3po6ieHo MeTonuky



OLIiHKM MiHiMaZbHOTO 3HaYEHHS IUCHePCii TOXNOKYU OLiHIOBaHHS MOCTIMHOI CKJIa/10BOi Bapiallii AjlaHa METosIoM
ycepeHeHHs i BU3HAUYeHHS ONITUMAaJIbHOTO 4acy ycepeIHeHHs. 3allpONIOHOBAHO BU3HAYATH €KBiBaJIEHTHI
napamerpu eMHicHux MEMC ceHcopiB 3a pe3y/bTaTaMu BUMIpIOBaHb KyTa pa30BOr0O 3CyBY MixK Hallpyramu Ha
BUXO/Ii IEpEeTBOPIOBaYa Ta BiJHOLEHHS aMIUIITYA LuX Hanpyr. OTpUMaB MOAaJbIINI PO3BUTOK (Pa30yacTOTHUN
METO/I, BUMIPIOBAHHS aMILJITyY Ta BiHOIEHHS aMIUIITy[, 3MiHHUX HaMpyT. YI0CKOHAJIEHO METOJMKY BUOOPY
ONTMMAaJIbHOI YaCTOTHU OUCKPETU3allii CUTHAJIIB CEHCOPIB i BUKOHaBYMX IIPUCTPOIB B CUCTEMI KepyBaHHS MP 3
BpaxyBaHHSM iX CTPYKTYpHUX 3B’13KiB. PO3p0671€HO, HaBYeHO i IpOoaHasli30BaHO MTY4YHY HEHPOHHY MEPEeXYy IJIs
BU3HA4YeHHS BifcraHi MP 1o nepemkony, sika Hallkpalle BpaXxOBY€e XapaKTep i CKIaHICTb B3a€MO3B'SI3KY MK
inpopmaniitnumu napamerpamMu. [IpoBeeHO eKCliepruMeHTaJIbHI JOCTiI)KeHHS CTBOPEeHUX 3B Ta Kani6pyBaHHS
iHepLiabHUX CEHCOPIB, 110 MiATBEPIKYIOTh aJleKBAaTHICTb PpO3p0O06JIEHUX TEOPETUYHUX MTOJIOKEHDb Ta €(PEKTUBHICTb
3aMpOINIOHOBAaHUX METOiB. KilIouoBi c10Ba: MPUCKOPEHHS, MPUJIaJIoBa CUCTEMA, MOGITIBHUI POOOT, aKCEIepOMETP,
iHepLiaspHUI ceHcop, 6e3nnaTgpopMHa iHepLianbHa Hagiraniina cucrema (BIHC), oliHka napameTpiB pyxy,
Bapianis Anana, QinbpTpallisi cUrHasuiB, KajgibpyBaHHSL.

2. In the dissertation is solved the scientific-applied problem of increasing the accuracy of measuring the
acceleration of the mobile robot (MR) instrument system due to the development of new methods and measuring
instrument (MI). The method of determining the parameters of the motion of the MR with the averaging of the
coordinate codes in the interval of time, the effectiveness of which depends on the number of coordinates used for
calculating, has been further developed. The mathematical models of the influence of working conditions
(environment) on the MI coefficient of sensitivity and the dependence of ultrasonic velocity in the air on the group
of climatic factors and wind speed are proposed. The generalized equation of errors of the SINS accelerometers is
detailed, the components of the random error of accelerometers are analyzed and the models of their formation
from white noise and white sequence are presented. The method of estimating the SINS errors in the short time
interval on the values of instrumental errors of inertial sensors without simulation of the SINS algorithm has been
further developed. The method of estimation of the minimum value of the error variance of constant component
estimation of the Alan variation method of averaging and determination of optimal averaging time is developed. It
is proposed to determine the equivalent parameters of capacitive MEMS sensors based on the measurement
results of the phase shift angle between the voltage at the converter output and the ratio of amplitudes of these
voltages. The phase-frequency measuring method of the amplitude and the ratio of the amplitude of the
alternating voltages has been further developed. The method of selecting the optimum sampling frequency of
sensors and actuators signals in the control system of MR with the consideration of their structural connections is
improved. An artificial neural network for the determine the distance of the MR to the obstacle, which takes into
account the nature and complexity of the relationship between the information parameters, is developed, trained
and analyzed. Experimental investigations of created MI and calibration of inertial sensors have been carried out,
which confirm the adequacy of the developed theoretical positions and the effectiveness of the proposed methods.
Keywords: acceleration, device system, mobile robot, accelerometer, inertial sensor, strapdown inertial navigation
system (SINS), estimation of parameters of motion, Allan variation, signal filtering, calibration.
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