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The work aim is OFDM-signal two-criterion synthesis to increase communication radio 
systems (CRS) energy efficiency and stability to the action of the interference concen-
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fect of interfering factors) and PAPR high value (leading to low energy efficiency) in 
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A comparative analysis of the techniques for spectral estimation of multidimensional 
signals by Prony’s method is carried out. The block diagram of the proposed technique 
is presented. The aim of this work is to increase spectral analysis accuracy of changes in 
the intensity of multifrequency signals by Prony’s method. The qualitative indicators of 
two-sided Prony’s method are compared with two-dimensional Prony’s method. It has 
been confirmed that to analyze the spectrum of the signals under study, relative devia-
tions ΔF of the estimate of dominant frequency are significantly (up to 3 times) reduced 
by using two-sided Prony’s method compared to two-dimensional Prony’s method. The 
efficiency is achieved by taking into account the fact that signal strength changes during 
the observation process. 
DOI: 10.21667/1995-4565-2021-76-17-24 .......................................................................... 17 

V. T. Dmitriev. ADAPTING THE CELP CODE TO ACOUSTIC INTERFERENCE 
Key words: speech signal, acoustic interference, adaptive codec, CELP, primary coding, 
speech quality. 
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CELP codec for V.A. Kotelnikov and Khurgin-Yakovlev representation has been de-
veloped and studied. The aim is to develop and study the algorithm for adapting CELP 
codec to the effects of acoustic interference. This is achieved by choosing separate sets 
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ence, provide higher quality of reconstructed speech at codec output.  
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The aim of the work is to apply data cleansing algorithms focused on collecting data for 
data warehouses to solve the problem of database reengineering. The main tasks are the 
choice of a cleaning method, its modification for new purposes and its application in 
reengineering. The relevance of the research lies in the application of well-known 
methods to work with data in order to solve new problems. The article provides a classi-
fication of reengineering problems depending on the number of databases, analyzes var-
ious levels of the algorithm, and describes its main stages. The selection and modifica-
tion of the cleaning algorithm for database reengineering is carried out, and the pro-
spects for its use are assessed. An example of the algorithm operation is given. The re-
sult of the work is an algorithm that allows you to apply the data cleaning methods used 
in organization and operation of data warehouses to the tasks of database reengineering. 
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The technologies of voice assistants for public opinion research are considered. The aim 
of the work is to implement a mechanism for assessing the level of trust to the govern-
ment using the results of voice assistants dialogue analysis based on natural language 
processing methods and simple multilayer fully connected feed forward neural net-
works. To complete the task of forming labeled training and test data set necessary for 
training a model to assess public opinion and the level of trust in government authori-
ties, the skill of a virtual assistant from Yandex – Alice was developed. Also, Yan-
dex.Alice's «Political Consultant» skill has been implemented for systematization and 
critical analysis of data on the level of public confidence in government bodies. To 
solve natural language processing problems, including the analysis of the sentiment of 
dialogues, ELMo model from DeepPavlov library, trained on the basis of RuSentiment, 
has been used. The output of the results to assess the sentiment of dialogues and the lev-
el of trust is presented in the form of analytical subsystem implemented in the form of 
Python scripts and Microsoft Power Bi report. 
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The task of identifying groups of specialists with agreed views on the effectiveness of 
project alternatives for a ranking method with the possibility of using related ranks is 
considered. The limitations of known methods of correlation and cluster analysis for 
solving this problem in the conditions of contradictory expert estimates are shown. The 
aim of this work is to develop and substantiate the approach to analyze the consistency 
of expert estimates with the ambiguity of the opinions of specialists, based on group 
rank correlation usage. Quantitative indicators for consistency of expert group views are 
proposed. An iterative algorithm to find acceptable options for distributing experts by 
group has been developed, which allows you to automate the search for agreed expert 
opinion in decision support systems. 
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The problem of data classification using the metric method of machine learning of k 
nearest neighbors is considered. The aim of the work is to develop a methodology for 
adaptive adjustment of the algorithm's k nearest neighbors neighborhood parameter in 
order to improve the accuracy of the algorithm by taking into account the heterogeneity 
of the distribution of training examples in feature space. In those areas of the feature 
space where the density of training examples is high, the algorithm works well even for 
any values of neighborhood parameter, since all the examples it defines are compactly 
located and, as a rule, belong to the same class. In sparse areas of the feature space, 
large values of neighborhood parameter lead to the examples located at a large distance, 
which may belong to different classes, being involved in the classification process 
which degrades the classification accuracy. To solve this problem, the article offers to 
use the value of neighborhood parameter, which is not set similar for all examples, but 
can change depending on their density in the area of the feature space. For this, prelimi-
nary clustering of the training set is performed and the density of each cluster is deter-
mined as a root-mean-square distance from examples of a cluster to its centroid. Based 
on the obtained density value, a neighborhood parameter for the cluster being used to 
classify any object within the cluster is calculates. The experiment showed more accu-
rate operation of the modified algorithm in cross-validation process. 
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The problem of multiclass classification is studied. The aim is to develop an interpretable 
method which solves the given problem. Subject area analysis was conducted, resulting in 
selection of prototype method – CORELS binary classification method. Its limitation, such 
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as inability to carry out multiclass classification is explored and means to overcome it are 
offered. As a result, an interpretable method which solves a multiclass classification prob-
lem and overcomes prototype limitations is developed. It uses sample as input. Every sam-
ple element as in the prototype consists of the list of binary feature values and class label. A 
study was conducted, as a result of which the results of the classification were found to co-
incide with the prototype method in the case of a two-class classification and the perfor-
mance of the modified method in the case of a multi-class classification was checked. 
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The problem of studying the statistical characteristics of information propagation in 
marketing, blogging and political communities in various social networks is considered. 
The aim of the work is to identify and study the factors that affect social behavior of 
network users. The manifestation of behavior can be, for example, the change in people 
involvement into online commerce or socio-political events including those of destruc-
tive nature. The empirical laws for the distribution of communities various indicators in 
networks are studied. The relationships between the indicators are analyzed. Based on 
cluster analysis, a classification of social network communities is proposed, and charac-
teristic features of clusters are noted. Regression models for predicting changes in the 
number of users in communities are justified. 
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Key words: DC electric drive, subordinate regulation, non-square object, polynomial 
matrix decomposition, multi-loop system, multi-channel system, embedding. 
The task to embed single channel control object into a more general multichannel case 
is considered. The aim is to present a single channel multi-loop control system for DC 
motor with independent excitation as a multi-channel system applying polynomial ma-
trix method. The synthesis problem is not only the correspondence of closed system to 
the given poles, but also the correspondence of obtained regulator to the one that is cal-
culated according to the principle of subordinate regulation. For this, a subordinate con-
troller is represented in polynomial matrix decomposition, required characteristic poly-
nomial is compiled, and the coefficients of required controller are obtained using Syl-
vester matrix. Obtaining an equivalent regulator is based on the use of free parameters 
that do not change the characteristic polynomial, but can be used to set additional zeros, 
which in the case of a regulator according to the principle of subordinate regulation are 
canceled with poles, thereby lowering the order of the characteristic polynomial. 
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Key words: numerical method, analytical system, extrapolation, data cleaning. 
The article discusses a method for preliminary preparation of data on the consumption 
of utility resources for predictive analysis. The specificity of the subject area involves 
receipt and processing of data from many different sources. The data may contain errors 
and be inconsistent, not transmitted regularly or not transmitted at all. Unprepared data 
can lead to failures when used in analytical systems. The aim of the work is to develop 
an approach that allows, using the example of two key parameters: the volume of con-
sumption and the readings of an individual metering device, to restore true initial data 
necessary for working with analytical systems. It also provides a comparative analysis 
of methods for determining the volume of consumption of public services in the absence 
of meter readings. The results of applying interpolation methods are compared with the 
results obtained in accordance with accounting rules and with reference values.   
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The problem of deriving an analytical approximation for numerical calculation of quasi 
Fermi level versus gate voltage in the quantum well of AlGaAs/GaAs-based hetero-
structure is studied. The aim is to analyze the principles of deriving analytical approxi-
mation expressions in terms of the introduced assumptions for three gate voltage re-
gions corresponding to different surface charge densities formed in a HEMT channel. 
Application of interpolation functions to infer the unified expression valid in the wide 
range of gate voltages is justified. To increase the approximation accuracy in low and 
high surface charge density regions, improvements to the existing expressions are pro-
posed. Obtained analytical expression can be used to develop a physics-based surface 
potential compact model of GaAs HEMT. 
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SEM images of nanocrystalline silicon films surface were studied using two-dime-
nsional detrended fluctuation analysis and average mutual information. The values of 
information-correlation characteristics of surface relief of the films studied are obtained. 
The aim of the work is to identify the dependence of the values in information-
correlation characteristics of surface relief received from nanocrystalline silicon films 
subjected to laser annealing from laser radiation power. 
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