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ABSTRACT 

Rudyk A.V. Scientific foundations and principles of constructing an instrument 

system for measuring the acceleration of a mobile robot. – Manuscript. 
The thesis for the degree of Doctor of Engineering in specialty 05.11.01 – instru-

ments and methods for measuring mechanical quantities. – National Technical University 
of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, 2018. 

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 avera-
ging 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 mathema-
tical 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 acce-
lerometers 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 instrumen-
tal errors of inertial sensors without simulation of the SINS algorithm has been further de-
veloped. 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 op-
timal 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 bet-
ween 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 infor-
mation parameters, is developed, trained and analyzed. Experimental investigations of cre-
ated MI and calibration of inertial sensors have been carried out, which confirm the adequ-
acy 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. 


