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Summary

Remote laboratory experiments are increasingly used in the educational process. The work is an attempt to
answer the question of how effective a remote laboratory experiment is compared to an face to face one. For this
purpose, a model for evaluating the efficiency of laboratory experiments has been developed, the efficiency of face
to face and remote laboratory experiments have been evaluated.
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Summary

Structures grouped in telecommunication networks are discussed in the paper, which both hardware and
logically have the same configuration and their functions are the same according to the rearrangement algorithm.
Issues of hardware functionality and usage efficiency are also discussed. In particular, the ability to maintain capacity
for their individual substructures is shown. The performance characteristics and criteria of each substructure are
shown and formulated.

PARAMETER IDENTIFICATION OF NONLINEAR SYSTEM USING
LINEAR MODEL WITH NONLINEAR FEEDBACK

Besarion Shanshiashvili

Georgian Technical University
b.shanshiashvili@gtu.ge

Abstract

A problem of parameter identification of the nonlinear systems with feedback in the frequency domain is
considered. The system is represented by a linear model with nonlinear feedback, the linear element of which is
described by the ordinary differential equation and the nonlinear element — by a polynomial function of the second
degree. The solution of the problem of parameter identification is reduced to the solution of the algebraic equation
using the Fourier approximation. The identification method allows to determine the static characteristics in the
stationary state, and dynamic characteristics in the steady state, based on the method of the least squares. The
parameter identification method is investigated in terms of accuracy.

Keywords: nonlinear system, feedback, identification, parameter, equation.

1. INTRODUCTION

Nonlinear systems that function with feedback are widespread in industrial processes, in particular in mining
and smelting, chemicals, the pulp-and-paper industry, ecology, etc. One class of such systems is defined by the fact
that a part of the initial material remains unprocessed up to the required condition, when passing through to the
working part of the object, returns to the entry of this object for re-processing. Such systems with positive feedback
are characterized by the maximum raw material utilization and comparatively high efficiency [1].

In order to determine the regularity of current processes and for their control in nonlinear systems, the block-
oriented models are commonly used [2] or general models, in particular, the Volterra [3] and Wiener [4] series and
the Kolmogorov-Gabor [5, 6] continuous and discrete polynomials.
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