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Abstract

In the theoretical plan, the primary optimization of the cost of exchange processes (which has methods, transformations,
transmissions, processing and representations) that measure data in information and measurement systems, in order to improve,
first and foremost, the metrological quality of measurement results. With regard to information and measurement systems, the
solution of optimization problems is associated with significant difficulties, which in most cases are related to the lack of
information about the properties and characteristics of the automation object, measured dimensions, mixing coefficients,

intermediate and final results.

Keywords

Digital Signal, Mathematical Expressions, Non-sinusoidal Signal, Noise and Interference, Digital Measurement,

Discrete Averaging, Measurement Systems

Received: May 30,2017 / Accepted: July 13,2017 / Published online: August 1, 2017

@ 2017 The Authors. Published by American Institute of Science. This Open Access article is under the CC BY license.

http://creativecommons.org/licenses/by/4.0/

1. Introduction

In the context of the ever growing demand for information
and measurement systems, the diversity of their
characteristics and areas with growing demands on the
quality and efficiency indicators of existing and newly
created systems, the problem of the development and
development of theoretical, methodological and practical
aspects. Particularly the creation of highly efficient
information and measurement systems.

2. Formulation of the Problem

The solution of the main system functions and tasks, as well
as the functional nodes of the measuring and computing
subsystems. In the synthesis of optimal information-
measuring systems and their subsystems operating in a
dynamic mode, the problem of overcoming uncertainty
becomes even more acute. Now, when high-precision
dynamic measurements become massive, this problem is of
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interest for the further development of information and
measurement technology in general [1, 2].

Currently, in connection with the special importance of the
role of electric vehicles in the energy system, the solution of
major technical problems and responsible technological
processes, the creation of effective methods and tools is
becoming increasingly important for their practice.
Diagnostics of these data is one of the main issues of general
technical problems of increasing the reliability of these cars.
The analysis of emergencies on technical objects shows that
the occurrence of serious malfunctions is always
accompanied by restrained malfunctions arising from certain
micro and mini changes in the form of cracks, bends,
vibrations, shocks, etc. Their preliminary detection allows
predicting the change in the state of the object under study,

which can be used to prevent and prevent serious failures.

The aim of the work is to control and improve the efficiency
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of managing the objects of generation and consumption of
electric energy through the conversion and digital processing
of non-sinusoidal electrical signals, the development and
application of methods and tools to improve the accuracy of
digital processing. In any case, the process of developing
your own software is important for simplifying, reducing
time and direct financial costs for its development. At present,
in connection with the development of computer technology,
algorithmic methods of increasing the accuracy of
measurements are widely used. They are based on obtaining
additional information in the operation of information and
measurement systems, which makes it possible to exclude the
influence of errors on the measurement result. Additional
information can be obtained due to the presence of structural,
temporal or structural-temporal redundancy of information
and measuring systems. A distinctive feature of the use of
algorithmic methods is the possibility of improving the
accuracy of measurement results without improving the
metrological characteristics of the initial measuring
instruments and systems.

Any measuring device can be represented in the form of a
series of measuring transducers, the functions of which are
the conversion of the quantity fed to their input. In general,
the measuring device measures the input quantity, which is a
random function of time and a series of parameters. In
general, the parameters of the actual transformation functions
of the measuring device are non-stationary random functions
of time. In this connection, the error of the measuring device
will also be a non-stationary random function of time [3].
When drilling oil wells, certain parameters are measured,
such as temperature, pressure, density, etc. In addition, all
these parameters are processed to obtain certain information.
Since the results of the experimental measurement data
obtained from the wells are wedged, it is necessary to filter
these data before processing them. Filtering should be both
high-frequency and low frequency [4, 5].

The negative effect of nonsinusoidality on the operation of
networks, electrical equipment and electrical receivers is as
follows: additional losses occur in electrical machines,
transformers and networks, as well as additional voltage
deviations; reduces the life of electrical machines and
equipment; the work of means of automation, telemechanics
and communications is deteriorating.

As is known [6], diagnostics of electric motors in the oil and
gas industry can be carried out by measuring and processing
values of currents and powers in idle and short circuit modes.
Reliability of control and diagnostics depends on how
accurately the measurements of these parameters are
performed. In the process of measuring current and voltage,
the useful harmonic signal turns out to be noisy, as a result of
this measurement; high-frequency noise (interference) is

superimposed on it. As a result, the pure harmonic signal is
not harmonious. In addition, in real circuits, the presence of
additional harmonics determines the non-sinusoidality of the
measurement signals u(?) and i(z) themselves. The causes of
non-sinusoidal voltages and currents in the electrical network
are the presence of gate-transformers and electrical receivers
with a nonlinear volt-ampere characteristic. The main
influence is made by blocking converters. Sources of non-
sinusoidality in power systems can also be generators or
transformers, when they operate on the nonlinear part of the
magnetization curve.

3. Resolving the Problem

The instantaneous values of the continuous signal are most
useful, but not always predictable. Therefore, to manage and
analyze controlled processes and objects is of great
importance in determining the parameters of an integral
signal in real time. The latter characterize the total amount of
material and energy that must be produced and obtained in
production over a certain period of time, the operating mode
and characteristics, is the average of the measured values, etc.
Determination of specificity The digital methods and tools of
ISP must perform discrete averaging (DA) or discrete
integration (DI), continuously changing in time.

Any functional intersection or processing operator used in the
metering information exchange meter in the information-
measuring system has this and other filtering properties [7].
Therefore, these properties should be analyzed and analyzed
efficiently as a metrological resource during research and
development of those tracts. If these resources do not allow
to meet the requirements for the efficiency and quality of the
information-measuring system, then additional methods and
tools for corrective filtering should be used.

Naturally, the main purpose of all the functional nodes
included in the measuring-processing tract is to transmit
measurable information x (t) in the output signal of the
transmitter to the output with the least loss (distortion) as
possible.

Constructive filtering is understood to mean the combination
of useful signal and error signal (noise) for measuring the
informative parameter (current price, function, or function)
of the measuring signal as accurately as possible [8].
Therefore, the effectiveness of the filtered filtering result,
measured by the criterion of the actual measurement of the
signal's actual parameter value, is an indication of the level of
accuracy that the information measuring system can provide.
The accuracy is the most effective measure of the work of
any measuring instrument.

The aspects that need to be addressed in solving the
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problematic filtering problem have been systematized in [9]:

a. The input signal of each of the altitudes of the
information-measuring system can be regarded as an
"additive" of the noise (error) with the measuring signal;

b. The most adequate model of error is a non-stationary
process in the continuous time domain and non-stationary
sequence in the discrete time domain;

c. Variability of working conditions of the "measuring-
processing" tract, whereas due to the stochasticity of the
processes (noise), useful information on alertness and
noise is always incomplete;

d. Metrology, dynamics and operational efficiency of most
components used in measuring-processing tractors due to
the diversity and specificity of the measurement
information processing and processing issues are limited;

e. The specified limitations and "irregularity”" cause traversal,
transformation and accumulation of various types of tracks;

f. Signal is the majority of digital processing operators, so
they are vulnerable to both spp. Of the additive "signal +
noise" mixture.

Because of the facts and factors listed above, the question of
the corrective filtering has been found in the information-
measuring system, rather than quasi-realism rather than
optimism.

In this study, the interpretation characteristic (or, for example,
the characteristic sensitivity) of any functional junction or
processing operator to a useful measurement signal - X and
noise (fault signal) - in order to analyze the effectiveness of
the filtering effect in the "measurement-processing”
Processing) operators and time and frequency regions.
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It is natural that, given the appropriate limitations, the degree
of usefulness for these operators should be sought for
amplitude and phase noise for analytical or trivial measuring
alert (where p is operative in time or frequency domain).

The question of measuring the measurement results in the
measuring instruments has already become a classic issue
(many authors call this issue "bug fixes") always in the
spotlight of professionals working in this field. This is also
natural because it is the "product" information of any
information exchange system. Therefore, the effectiveness of
the decisions taken directly depends on the credibility of the
information.

Comparative analysis has been made in the method and
means of measuring the measurement information [10]. The
conventional filtering methods and means are divided into
two main classes, depending on the nature of the
measurement signals and the information exchange processes
performed in the "measuring-processing" tracts: (analog,
discrete and digital)

1. structure;
2. algorithmic.

Structural methods and tools are designed to increase the
accuracy and stability of measuring instruments by
incorporating lightweight elements and blocks into the
structure of the junction (eg, the feedback device).
Algorithmic methods are implemented by means of software,
their implementation is oriented to classical and modern
filtering algorithms (mostly digital filters) [11, 12].

On our side, imitation modeling of Matlab software package
of corrective filtering has been conducted and a positive
result has been achieved (Figure 1).

Figure 1. Results of simulation of non-sinusoidal signal.
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4. Conclusion

The results of comparative analysis of the experiment with
the random and systematic errors show that it is better
suppressed bias. Therefore, discrete averaging operator,
applied to both types of error is a correction with respect to
all types of errors. This has been proven with simulations in
Matlab program. That is why, one can say that the digital
averaging operator applied to both types of error correction is
to all kinds of errors. Thus, the proposed approach to the
creation of information and measuring systems by design
consists in the aggregate analysis of measurement processes
and corrective filtering in order to achieve a balanced
metrological, structural, algorithmic and functional efficiency
of the developed tools.

References

[1] Abdullaev I. M., Abduragimov F. A., etc. Current state and
prospects for the development of automatic control systems
for the electrical parameters of industrial facilities / Survey
information, series "Automation and Instrumentation". Baku,
1985.23 p.

[2] Abdullaev I. M., Allahverdiyeva N. R., Mehdiyeva A. M. A
systematic approach to the creation of IIS for the monitoring
of parameters and diagnostics of electric power facilities /
"Cybernetics of Informatics Problems", Baku, October 24-26,
2006.

[3] Hartwig G. Data Acquisition Application Development
software — Something for Everyone // Sensors, August 1999,
pp. 88-93.

(4]

[10]

[11]

Kimery J. The next generation of measurements // Sensors,
June, 2000, 4 p.

Mehdiyeva A. M. Modern principles of measurement and
processing of non-sinusiodal signals. The second International
Conference, “Problems of cybernetics and informatics”, V. II,
10-12 September, 2008, pp. 122-123.

M. Clarkson. OPC Bringing IT All Together // Sensors,
August 1999, pp. 82-87.

Sensors EXPO, September 14-16, 1999, Cleverland, Ohio
USA.

Bruchanov V. A. Methods of improving the accuracy of
measurements in industry. M.: Publishing House of Standards,
1991. 108 p.

Pbentley J. Principles of Measurements Systems. N.Y.
Longman Inc. Construction Press, 1983. 400 p.

Mehdiyeva A. M. et al. Establishment of information-
measuring systems to improve the accuracy of digital
processing of the measuring information. The modern
scientific bulletin. Series: Engineering. Ne 50 (189), Belgorod.
2013. pp. 60-63.

Mehdiyeva A. M. Increase of accuracy of measurements at the
oil and gas enterprises. Material for the VIII International
scientific  practical conference. Modern information
technology. 17-25 February. T 34. Sofia. 2013. pp. 20-21.

Mehdiyeva A. M., Mehdizads E. K. Information-measurement
system development for controlling of parameters of
measurement. Global Standard Journal. March 2014. Vol 1 (2):
pp. 030-033.



