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ABSTRACT AND REFERENCES

INFORMATION AND CONTROLLING SYSTEM

CALCULATION ACCURACY EVALUATION OF 
QUANTITATIVE PARAMETERS OF OVERALL 
PERFUSION ASSESSMENT (p. 4-9)

Svitlana Аlkhimova

The problem of compliance of quantitative parameters of over-
all perfusion assessment according to tomographic studies with the 
real values of human hemodynamic parameters was considered. 
The existing software-algorithmic approaches to calculating the 
overall perfusion parameters by discretely presented time-concen-
tration curves were analyzed. The effect of calculated parameters 
on the results of the obtained values of other parameters was inves-
tigated, the scheme of interdependence in the calculation of such 
parameters was formalized. The calculation accuracy evaluation of 
quantitative parameters of overall perfusion assessment by the ref-
erence values of the main hemodynamic parameters of ghost images 
was carried out. According to the correlation and linear regression 
analyses, the algorithm for the quantitative calculation of overall 
perfusion assessment with achieving maximum accuracy in the val-
ues of the obtained parameters under the computer and magnetic 
resonance tomography was formalized. The research results show 
the possibility of using the parameters of overall perfusion assess-
ment on the same level with characteristics, based on physiological 
models and interpolated curves of dependence of contrast agent 
concentration on time.

Keywords: accuracy evaluation of perfusion characteristics, 
overall perfusion assessment, tomography.
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IMPROVING THE EFFICIENCY OF AUTOMATIC 
CONTROL SYSTEMS OF POWER QUALITY OF 
STAND-ALONE POWER SYSTEMS (p. 10-16)

Anton Zhilenkov

The urgent problem of improving the efficiency of active filter-
compensating devices used in stand-alone electric power systems of 
offshore drilling platforms and water transport facilities is considered.

The simulation results showed that the developed system allows 
to improve the efficiency of the AFCD by increasing the identifica-
tion accuracy of the compensated components of the current signals 
and mains voltage. Static variation did not exceed 0.5 %, in dynam-
ics, the time to adapt to changes in the analyzed signal did not exceed 
one period of the fundamental harmonic of the mains voltage that 
is at least 3–4 times better than the performance of identification 
systems with the fast Fourier transform. The maximum error in 
transient conditions did not exceed 10 %. The upgraded model of the 
automatic control system of the active filter uses an observing device 
for recovering the network signals unavailable for measurement and 
performs a harmonic synthesis of non-sinusoidal currents and volt-
ages using the adaptive approximation algorithms. The simulation 
results of the system under consideration are presented.

The research proved the high efficiency of the proposed method 
and technique for identification of the target harmonics of the ana-
lyzed signals.

Keywords: stand-alone power systems, adaptive filtering, signal 
observers, load, fluctuations, generator.
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ANALYSIS OF EXISTING APPROACHES TO 
SETTING THE INTELLIGENT MANAGEMENT 
SYSTEMS OF TRANSPORT UNDERTAKINGS  
(p. 17-22)

Denys Zubenko, Andriy Kovalenko, Oleksandr Kuznetsov

The problem of designing intelligent management systems 
(IMS) of dynamically variable objects (DO), operating under sig-
nificant a priori uncertainty is considered. The analysis of existing 
approaches to developing DO IMS, methods, models and algorithms 
of their construction based on the integration of classical methods 
of management theory and artificial intelligence methods was pre-
sented. As examples of DO, rolling stock (TU) of the multi-mode 
enterprises is examined. The range of unresolved problems is identi-
fied, the purpose and objectives for the solution are formulated.

Currently, the problem of designing the automatic manage-
ment systems of dynamically variable objects is characterized by 
the transition from the paradigm of adaptive management to the 
paradigm of intelligent management. This is caused by a continuous 
complication of management objects and conditions of their opera-
tion, the emergence of new classes of computing means (in particular, 
distributed computing systems), high-performance telecommunica-
tions channels, and a sharp increase in the reliability and efficiency 
requirements for management processes under significant a priori 
and a posteriori uncertainty. Accounting of these factors is possible 
only on the basis of transition from “hard” algorithms of parametric 
and structural adaptation to the anthropomorphic principle of man-
agement formation.

Keywords: intelligent systems, dynamically variable objects, 
transport undertakings.
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DEVELOPMENT OF THE INFORMATION 
TECHNOLOGY FOR PROCESSING ANOMALOUS 
MEASUREMENTS OF STRAIN-GAUGE SYSTEMS  
(p. 22-27)

Nikolai Kopytchuk, Peter Tishyn, Igor Kopytchuk

The aim of the research is the development of the information 
technology for processing anomalous measurements of strain-gauge 
systems to improve the accuracy of estimating the mass of an object 
with a limited time of weighing.

With this, the main problem is the need to describe anomalous 
situations that may occur on a variety of sensors under uncertainty. 
This task required the development of an appropriate mathemati-
cal approach based on the theory of fuzzy time series, as well as 
new approaches in determining the degree of comparison of fuzzy 
situations.

In practice, the search for anomalies is proposed to carry out 
with the help of the algorithms using the specially-designed standard 
bases, describing the fuzzy situations. It is assumed that the standard 
bases are formed of a large set of real situations.

Experimental results show that using this information technolo-
gy in processing the signals from a plurality of strain gauges increases 
the estimation accuracy of the sensor readings by several times.

Keywords: linguistic variable, fuzzy time series, fuzzy situations, 
degree of comparison of fuzzy situations.
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DESIGNING A MOBILE SYSTEM OF ROBUST 
NOISE MONITORING OF CHANGES IN THE HEART 
ACTIVITY (p. 28-36)

Narmin Eldar Rzayeva

Since nowadays the number of cases of heart disease progres-
sively increases, the article presents the algorithms for robust noise 
monitoring of the changes in the cardiovascular system and the 
concept of the monitoring system.

It is found that the use of the technologies proposed in the article 
allows a reliable monitoring of changes in the cardiovascular system 
online. The latter is ensured by the robust noise characteristics of 
the heart murmurs that are used to make up a plurality of informa-
tive signs. 

The creation of the robust noise monitoring system would mini-
mize the number of unwarranted visits to doctors and, consequently, 
facilitate their work.

The study has also proved that the above purpose is compatible 
with the use of notebooks and smart phones. We have considered 
the concept of the heart monitoring system via a laptop and a smart 
phone. 

The system can be implemented in two ways: (1) for the mass 
use – for healthy people who want to control the functioning of 
their heart, and (2) for patients suffering from cardiovascular 
diseases.

In either case, the system can be: (A) a Lithmann 3200 elec-
tronic stethoscope that listens to heart murmurs at regular intervals 
and sends the information wirelessly to a laptop for its subsequent 
processing, and (B) a system that does not imply any additional 
equipment. Listening to the heart murmurs takes place via the mi-

crophone of a smart phone with a mode of increased sensitivity of 
the microphone.

Keywords: interference, heart murmur, correlation function, 
cardiovascular system, laptop, smart phone.
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DEVELOPMENT OF TELEMEDICINE SYSTEM FOR 
REMOTE MONITORING OF HEART ACTIVITY 
BASED ON FASEGRAPHY METHOD (p. 37-46)

Leonid Fainzilberg, Tetiana Soroka

A client-server system telemedicine for remote processing of 
electrocardiograms was proposed. In contrast to the known, the 
system allows to simplify the heart activity monitoring procedure 
using the original ECG sensor with finger electrodes and the in-
novative method of ECG processing in the phase space (fasegraphy 
method).

It is shown that the fasegraphy method allows to improve the 
estimation accuracy of the reference ECG cycle in the time domain, 
more clearly display traditional diagnostic indicators in the phase 
space and introduce a system of additional diagnostic features.

The peculiarity of the system lies also in using the original 
method of economical signal encoding, which provides a high degree 
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of signal compression on the client side and accurate information 
reproduction on the server side.

The proposed telemedicine system allows a family doctor to 
remotely monitor the patient, based on the analysis of the current 
measurement by the fasegraphy method and personalized norms of 
a particular patient, which is automatically calculated based on the 
accumulated data array.

Keywords: telemedicine system, remote ECG analysis, fasegra-
phy method, ECG compression methods.
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THE EFFECT OF WEAR OF A CUTTING TOOL 
WITH A CONTROLLED DEPTH OF CUT ON THE 
ACOUSTIC EMISSION (p. 47-50)

Sergiі Filonenko

Control over the depth of cut when the composite-material 
tool wears is an important task in providing the desired size of the 
manufactured products. The task is solvable due to research that 
uses the method of acoustic emission. We have modeled the acoustic 
emission signals in the process of machining a composite material at a 
controlled depth of cut with regard to the machining tool deteriora-
tion. It is determined that an increasing wear of the machining tool 
at a constant cutting depth expands the acoustic emission amplitude. 
However, the increase in the average level of the signal amplitude of 
the acoustic emission is ahead of the increase in its standard devia-
tion and variance. The findings indicate that analysis of the average 
amplitude rate of the acoustic emission signal can be used in methods 
of control over the machining of composite materials and the depth 
of cut with regard to the wear of the machining tool.

Keywords: acoustic emission, composite material, signal ampli-
tude, tooling, statistical characteristics, depth of cut.
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