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Background. In our time, the improvement of multi-class diagnostic systems is a very topical task. In most cases,
system upgrade is increasing of accuracy of the primary transducers. However, the widespread use of microprocessor
technology, a powerful mathematical base, the development of methods and tools for diagnostic information processing,
the rapid development of new promising methods (based on simulation) of objects and processes studying, new possi-
bilities of multidimensional visualization of diagnostic information contribute to the improvement with the use of mod-
ern computer and information technologies. In this paper the main directions of improvement of systems of functional
diagnostics of engineering and building structures are considered, namely: realization of new methods of visualization
of measurements data, use of neural networks, the newest methods of power supply.

Objective. The purpose of the work is to construct an information model of the visualization subsystem of the
measurement data to improve the system of multi-class diagnostics of complex spatial objects which are located in
hard-to-reach places or difficult operating conditions.

Results. The information model of the visualization subsystem of measurement data contains two modules: a mod-
ule of processing of signals of vibration and a module of simulation. This model assumes the presence of external (in-
put) data, which are signals from three types of primary transducers: accelerometer, strain gauge and inclinometer. In
addition to using sensors as a source of information (necessary for the functioning of the visualization subsystem) can
also be used mathematical models of vibration, strain gauge and inclinometers channels, or files with vibration, strain
gauge and inclinometric data which was obtained, for example, with other diagnostic systems or to visualize a single,
most informative set of measured data.

Conclusions. The basic idea of the visualization subsystem is to display in a such way that the displayed informa-
tion is in a form understandable to any person without specific diagnostic skills, for example, the red color corresponds

to the critical state, and the green one to the excellent state of the object.
Keywords: information model, visualization subsystem, multi-class diagnosis system.

Introduction

Improvement of the multi-class diagnostics sys-
tems (MCDS) to date is a very urgent task and in most
cases it is possible due to increased accuracy of the pri-
mary transducers, but the widespread use of microproc-
essor technology, a powerful mathematical base and, as
a consequence, the development of methods and tools
for processing diagnostic information, the rapid devel-
opment of new promising methods for researching ob-
jects and processes based on simulation [1], new possi-
bilities of multidimensional visualization of diagnostic
information contribute to the improvement of the
MCDS with the help of modern computer and informa-
tion technologies.

We can highlight the main areas of computer and in-
formation technologies applications in the MCDS [2 - 4]:
- information collecting and processing;

- equipment selection for theoretical and experimental
research;

- providing depth, accuracy and quality of solved tasks;

- possibility of realization of previously unsolvable
tasks;

- theoretical (mathematical calculations, forecasting,
simulation of objects and processes, etc.) and experi-
mental research;

- processing, evaluation, synthesis, design and presenta-
tion of results.

Data analysis (information collecting and process-
ing) is an integral part of all applied researches. The
most fundamental approaches to data analysis are [5]:
visualization (histograms, dotted areas, surface areas,
tree maps, etc.), statistics (hypothesis test, regression,
etc.), data mining, and machine learning methods (clus-
tering, classification, decision trees, etc.). Expansion of
the MCDS functionality becomes possible by integrat-
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ing into them new ways of the measurement data visu-
alization, using, for example, the concept of motion
capture systems.

A typical motion capture system is a set of sensors
associated with a controlled object [6 — 9]. The complex
of sensors, which are installed on the object of control
(OC) and operate on the basis of various physical prin-
ciples, allow to trace, for example, the movement of
structural elements for the current stress-strain state
evaluation by creating a computer animation. Informa-
tion from the sensors comes to the computer and is
processed by the corresponding software, thus reproduc-
ing, for example, the mathematical description of the
movements of the OC, which is used to "revive" com-
puter model of OC. For example, if there is engineering
or construction facility (on which the sensor system is
located) and its three-dimensional model, then the mod-
el will display the same changes that occur with the OC
and are measured by the sensors.

In modern conditions, there is the possibility of
implementing such models of various complexity of
objects or processes or on the basis of computing clus-
ters (several powerful computers combined through
local and global networks into a single complex) or on
the basis of supercomputers. These computing computer
systems can exchange information through a local net-
work or the Internet. Thus, the processes of computing
and information processing can be carried out remotely
from any place on the planet.

Realization of new ways of visualizing these
measurements using modern information and computer
technologies in the SBG, for example, simulation mod-
eling [1, 10], is a promising direction of the develop-
ment of monitoring and diagnostics of the technical
condition of engineering objects that are in difficult op-
erating conditions. Therefore, to improve the MCDS, it
is important to find and implement methods for display-
ing measurement results using the capabilities of mod-
ern software.

Also, in recent years, more and more are consider-
ing the possibility of using the new technologies for the
development of the MCDS or their component parts
(blocks). Examples are the works [11 — 13], in which a
MCDS based on the technology of neural networks is
developed, mainly for the monitoring of landslide proc-
esses. However, these systems can be adapted to moni-
tor the technical condition of construction and engineer-
ing objects or systems.

Another example of new and promising technolo-
gies for integrating into the DBMS is the wireless power
transfer technology. The device based on this technol-
ogy is a coil with a condenser. If you force this coil to
resonate by connecting to it, for example, a generator, it
will start to pulsate at high frequencies of an alternating
current, creating a magnetic field [14]. If in this mag-
netic field put another coil with exactly the same reso-
nance frequency, then they will begin to transfer energy
between themselves. So, the device connected to the
second coil will receive power.

Advantages of this method:

« the transfer of energy occurs only on a device that
operates at the same frequency, this excludes the ac-
cidental occurrence of this process;

* no radiation and electric fields.

The main disadvantage of this technology, in our
time, is the low efficiency of the devices built on its
basis, when transmitting power at distances larger than
1-2 meters.

An alternative to the previous one is the single-
wire power supply [15]. For the implementation of a
single-wire device, a high-frequency electric current
(for example, 20 kHz) should be applied to the oscilla-
tion circuit configured for this frequency and connected
to the same receiver circuit with one wire. Losses on
wire heating in the line are minimal due to the fact that
in the resonance mode in the transmission line a high
voltage with small currents is reached. This phenome-
non allows the use of a thin (in comparison with used in
the classical transmission line) wire of a small section.

The main advantages of a single-wire power sup-
ply are:

» small losses of electricity;

*  most transmission lines can be made underground;

e short-circuiting is not possible in a single-wire cable.

Wireless and single-wire power transmission tech-
nologies still need to be improved for their direct inte-
gration into the MCDS.

Formulation of the problem

The development of the MCDS is mainly focused
on the improvement of the primary transducers, as well
as the research and implementation of new approaches
to monitoring of the technical condition of the OC are
quite limited. New approaches to monitoring of the
technical condition of objects require a detailed analysis
of the impact of dynamic perturbations on the OC, the
development of special algorithms for evaluating and
predicting the technical condition of objects, improving
existing systems of multi-class diagnostics, to prevent
the occurrence and development of defects in objects.
This can only be done with the simultaneous substantia-
tion, development and implementation of special protec-
tion means.

Consequently, the main object of the study is a
system of multi-class diagnostics. The purpose of the
work is to construct an information model of the meas-
urement data visualization subsystem to improve the
system of multi-class diagnostics of complex spatial
objects located in hard-to-reach places or difficult oper-
ating conditions.

Information model

As previously mentioned, the expansion of the
functionality of the MCDS becomes possible by inte-
grating into them new ways of visualizing measure-
ments. This will help the operator with any information
analysis skills to conclude that there is multi-site dam-
age of OC. This task can be solved by using the princi-
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ples of motion capture systems in conjunction with the
possibilities of simulation.

Modern software and hardware offer a wide range
of possibilities for solving simulation problems. The
main problem in constructing any visualization subsys-
tem on the basis of simulation for multi-class diagnostic
systems is the need to develop specialized software. In
modern means of simulation this problem is solved by
means of automation of code building on the basis of
graphic systems (geometric models) and using methods
of object-oriented programming [1]. This approach
greatly facilitates the process of creating adequate simu-
lation models for use in multi-class diagnostic systems
and makes them more understandable for the operator.
That is why the MCDS, built on the basis of simulation,
can combine various algorithms of modeling (mathe-
matical, geometric, etc.) and carry out operations di-
rectly with the informative properties of the OC model.

To reveal the features of functioning, to describe
the essential parameters of the visualization subsystem,

as well as the links between them, it is necessary to cre-
ate its information model. Information model [16, 17] —
model of an object, presented in the form of information
that describes the essential parameters for it and its vari-
ables, the relationships between them, the inputs and
outputs of the object and allows to evaluate possible
changes in the state of an object by submitting to the
model information on changes in input values. In the
broad, general scientific sense, the information model is
a collection of information that characterizes the essen-
tial properties and the state of the object, process, phe-
nomenon, as well as its interconnection with the outside
world.

On the basis of the development and integrated use
of methods and means of non-destructive control, the
combination of specific mathematical models and meth-
ods for the operative identification of vibration, defor-
mation and strength processes in the conditions of direct
measurements, an automated MCDS was developed [1,
18] (Fig. 1).
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Fig. 1. The block diagram of an automated MCDS:

BA, BSG, BI — blocks of accelerometers, strain gauges and inclinometers, respectively; ADC — analog-to-digital con-
verter; BF — block of filters; BCADP - block of calculation and analysis of diagnostic parameters; ED — external data;
DSU - data storage unit; DTDRU - data transfer device to a remote user; BTV — block of threshold values; AS — alarm

system; FB — forecast block; DSB — data selection block; BPVD, BPSGD, BPID — blocks of processing of vibration,
strain gauge and inclinometric data, respectively; VDSU - visualization data storage unit; GDDU - graphical data dis-

play unit

As can be seen from this block diagram, the func-
tions of the visualization subsystem are partly related to
the data processing subsystem, since visualization
should occur not after, but in the process of processing,
that is, in real time. However, it is impossible to exclude
from consideration the need for visualization of previ-
ously recorded data in order to provide a more thorough
analysis. Taking these features into account, an informa-
tion model of the measurement data visualization sub-
system (Fig. 2) of the multi-class diagnostics system for
complex spatial objects located in hard-to-reach places
or difficult operating conditions was developed.

This model assumes the presence of external (in-
put) data, which, in accordance with the developed

block diagram of the MCDS (Fig. 1), is a signal from
three types of primary converters: accelerometer (VC),
strain gauge (SGC) and inclinometer (IC).

In addition to the use of sensors as a source of nec-
essary, for the functioning of the visualization subsys-
tem, information, mathematical models of vibration,
strain gauge and inclinometers channels (VCM, SGCM,
ICM, respectively) or vibration (VD), strain gauge
(SGD) and inclinometric (ID) data (obtained, for exam-
ple, with other diagnostic systems on this OC) can also
be used. They can also be used to visualize a single
most informative set of measured data.

Input data processing is divided into two separate
modules. The vibration signal processing module in-
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cludes the spectral (SA) and frequency-time (FTA)
analysis of the input vibration signals. SA can be repre-
sented, in addition to classical methods (Fourier trans-
form), as parametric and nonparametric methods. FTA
involves displaying the results of the processing of vi-
bration signals using spectrographs and wavelets.

The simulation module is designed to convert the
input strain gauge and inclinometric data by specialized
software (SS) into the corresponding visual changes of
the OC model (OCM). As a SS can be used developed
directly for the selected OC software, as well as univer-
sal software of finite element modeling (for example,
ANSYS, Abaqus). OCM is created using CAD systems
that make it flexible in terms of change. To ensure the
completeness of the analysis, the OCM can be supple-
mented or simplified by using structural element models
contained in the element base (EB).
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Fig. 2. Information model of the visualization subsys-
tem: VC - vibration channel; VCM - vibration channel
model; VD - vibration data; SGC - strain gauge chan-
nel; SGCM - strain gauge channel model; SGD - strain
gauge data; IC — inclinometric channel; ICM - incli-
nometric channel model; ID — inclinometric data; CDS
— choice of data source; SA — spectral analysis; FTA —
frequency-time analysis; SS — specialized software;
OCM - object of control model; EB — element base;
GDD - graphical display device

Graphical display device (GDD) is intended for
visualization of results of transformations of input data
in an intuitive for the operator way. The GDD should be
designed in such a way that the displayed information is
in a form understandable to any person without specific
information analysis skills, for example, red — critical
OC state, green — excellent OC state.

Conclusions

Improvement of the multi-class diagnostics sys-
tems is a very topical task and in most cases it is carried
out due to the improvement of the accuracy of the pri-
mary transducers. Therefore, in this paper the main di-
rections of improvement of functional diagnostics sys-
tems of engineering and construction structures are con-
sidered and proposed to improve the multi-class diag-
nostics system through the use of the newest visualiza-
tion capabilities.

The information model of the measurement data
visualization subsystem is developed. It contains two
modules: vibration signals processing module and the
simulation module. This model assumes the presence of
external (input) data, which are signals from three types
of primary converters: accelerometer, strain gauge and
inclinometer. In addition to the use of sensors as a
source of necessary, for the functioning of the visualiza-
tion subsystem, information, mathematical models of
vibration, strain gauge and inclinometers channels or
vibration, strain gauge and inclinometric data (obtained,
for example, with other diagnostic systems on this OC)
can also be used. They can also be used to visualize a
single most informative set of measured data. The basic
idea of the visualization subsystem is to display data in
such a way that the displayed information is in a manner
that is understandable to any person without specific
diagnostic skills, for example, the red color is critical
state, and the green is the perfect state of the object.

In the future, it is planned to use an information
model to create the data visualization subsystem of the
multi-class diagnostics system.

References
1. Huobynpamk C.O. BpnockoHaneHHs 3aco0iB
(yHKIIOHATBHOT JIIarHOCTUKU Ta 3aXUCTY

pe3epByapiB Ha OCHOBI IMITAI[iHHOTO MOJETIOBAHHS
aBToped. AWC. KaHA. TEXH. HayK., IPHIAT00yaiBHUNA
tdak., HTYY «KIIl». Kuis, 2016.

2. Ilyrages B. M., I'azenayp E. I'. Pons urdopmarmon-
HBIX TEXHOJIOTHH B Hayke W oOpa3oBaHmu // BecTHHK
KemI'V. 2009. Ne9. C. 31 — 34.

3. Cemakun U.T., Xennep E. K. Mndopmanronnsie cuc-
TEMBI 1 MOZIEJIH. DJIEKTHBHBIA Kypc. YueOHoe mocooue.
Mocksa: BMUHOM. Jlaboparopus 3Hanuii, 2005.

4. Briopun B. A. KomnbloTepHble TexXHOIOrMM B obJac-
TH aBTOMaTH3allMH U yIpaBieHus. YueOHoe mocodue.
Cankr-IlerepOypr: CIIGI'DOTY, 2011.

5. Bisyamizamis iHpopmaii. URL:
https://uk.wikipedia.org/wiki/Bizyamnizaris_indopmar
ii. ara 3Bepuensst: Jlrot. 9, 2018.

6. HdyxanoB A.B., MeaseneBa O. H. Umuranmonnoe
MOJIEIUPOBAHUE CIIOXKHBIX CHCTEM: KypC JEKIHUH.
Bnagumup: U3n-so Binagum. roc. yu-ta, 2010.

7. R. Tobon, The MoCap Book — a Practical Guide to
the Art of Motion Capture, Orlando FL, USA: Foris
Force, 2010.

Bicnux HTYY “KIII". Cepin IIPHIA/IOBY/]YBAHHA. — 2018 — Bun. 55(1) 41



ISSN 0201-744X, ISSN 0321-2211

Konumpony i diaznocmuka npoyecie ma cucmem ¢ npuiadooyoyeanHi

8. A. Menache, Understanding Motion Capture for
Computer  Animation, San Francisco, USA:
ELSEVIER SCIENCE & TECHNOLOGY, 2011.

9. M. Delbridge, Motion Capture in Performance: An
Introduction, Basingstoke, England: Palgrave Mac-
Millan, 2015.

10. Simulation. URL:
http://www.dictionary.com/browse/simulation. Tara
3BepHeHHs: JItoT. 9, 2018.

11. C. Michoud, S. Bazin, L. H. Blikra, M. H. Derron,
M. Jaboyedoff, “Experiences from site-specific land-
slide early warning systems”, Nat. Hazards Earth
Syst. Sci., Nel3, pp. 2659-2673, 2013. DOI:
https://doi.org/10.5194/nhess-13-2659-2013.

12. Q. Li, S. Wang, X. Huang, “Evaluation Model of
Landslide Lake Risk Disposal Based on CFNN”,
Journal of Applied Sciences, Vol. 13 (10), pp. 1746-
1752, 2013. DOI:
https://doi.org/10.3923/jas.2013.1746.1752.

13. G. Qiao, P. Lu, M. Scaioni, S. Xu and others,
“Landslide Investigation with Remote Sensing and
Sensor Network: From Susceptibility Mapping and
Scaled-down Simulation towards in situ Sensor Net-

14. BecmpoBonHas mnepeiada SHEPIMU Ha 5 METpPOB.
URL: http://habrahabr.ru/post/219857. Jlata 3Bep-
nenns: Jlrot. 9, 2018.

15. E. Bamabac, “ToHHBI 37I€KTPOIPOBOAOB Ha CBAJKY,
unu Hcropust co3naHus TEXHOJIOTMM DPE30HAHCHOM
nepenadu SHeprun’”. URL:
http://www.computerra.ru/60133/tonnyi-
elektroprovodov-na-svalku-ili-istoriya-sozdaniya-

tehnologii-rezonansnoy-peredachi-energii. Jlata
3BepHeHHs: JItot. 9, 2018.
16. HNudopmannonnas MOJEIb. URL:

https://ru.wikipedia.org/wiki/MadopManronHas Mox
enb. Jlata 3BepHenHs: Jlrot. 9, 2018.

17.  Conceptual Information ~ Model. URL:
http://sparxsystems.com/enterprise_architect user_gui
de/13.0/guidebooks/ea conceptual information_mode
I.html. Tata 3Bepuenns: Jlrot. 9, 2018.

18. N. Bouraou, S. Tsybulnik, D. Shevchuk, “The inves-
tigation of model of the vibration measuring channel
of the complex monitoring system of vertical steel
tanks”, EEJET, Vol. 5, Ne9 (77), pp. 45-52, 2015.
DOI: https://doi.org/10.15587/1729-

4061.2015.50980.
work Design”, Remote Sensing, Vol. 5 (9), pp. 4319-
4346, 2013. DOI: https://doi.org/10.3390/rs5094319.

YK 681.5.04: 519.876.5

C. O. Hu0yabHuUK

Hayionanonuii mexuiunuii ynisepcumem Ykpainu « Kuiscokuil nonimexniunuii incmumym imeni 12o-
pa Cikopcvkoeoy, Kuie, Ykpaina

IHO®OPMAIIMHA MOJIEJIb IJICUCTEMHU BI3YAJIIBALII CUCTEMU
BATATOKJIACOBOI JIATHOCTUKU

VY ockoHaneHHS cucTeM 0araTokJIacoBOi AIarHOCTHKHM HA CHOTOJHINIHIN JIEHb € AyXKe aKTyaJbHOIO 3amadero. Y Oinb-
IIOCT] BHIIAIKiB BOHO BiOYBa€ThCS 3aBASKH IiABUIICHHIO TOYHOCTI MEPBUHHUX IEPETBOPIOBAUIB, MPOTE IIMPOKE BH-
KOPHCTaHHS MIKPOTPOIIECOPHOI TEXHIKH, IOTYXXHAa MaTeMaTHYHa 0a3a, pO3BUTOK METOMIB i 3aC00iB 0OpOOKH JiarHOC-
TUYHOI iHpOpMaii, CTPIMKHI PO3BUTOK HOBHX MEPCIEKTUBHUX METO/IB JOCIHIKEHHS 00 €KTIB Ta MPOLIECiB Ha OCHOBI
IMITAIifHOTO MOJICITIOBaHHS, HOBI MOJMJIMBOCTI 0araTOBHMIpPHOI Bi3yaii3alii MiarHOCTHYHOI iH(popMallii CHpUSIOTH
YIOCKOHAJICHHIO 32 JI0MIOMOI'0I0 MOXKJIMBOCTEH CydacHHX KOMIT'IOTEpHHX Ta iH(GOpMaLidiHUX TeXHOJOTiH. Y maHiil po-
0O0Ti PO3IISIHYTO OCHOBHI HANpPSIMKH BIIOCKOHAIEHHS CHCTEM (YHKIIOHAJIBbHOI MIarHOCTHKH 1H)XEHEPHUX Ta OyaiBeib-
HHX CIIOpYJ, a caMe: peaii3alisi HOBHX CIIOCO0IB Bizyaiizalii JaHWX BUMIipIOBaHb, BUKOPHCTaHHS HEHPOHHHUX MEPEK,
HOBITHI METO/M Tepeadi )XuBJIeHHs . MeTa poboTH nossrae y nooynoBi iHdpopmaiitHol Mozeli mijicucTeMu Bizyaniza-
1ii TaHUX BUMIPIOBaHb JJIsI BIOCKOHAJIEHHS CUCTEMH 0araTOKJIACOBOi JIIarHOCTUKH CKJIATHUX MPOCTOPOBUX 00’ €EKTIB,
SIKi 3HAXOATHCS y BaXKOJOCTYIMHUX MICIIAX a00 CKIQJHUX YMOBaX ekcrutryatarlii. Po3pobieno iHpopmariiiny Monens
MiJCUCTEMH Bi3yallizaiii TaHuX BUMIpIOBaHb, SIKa MICTUTH JBa MOJIYJi: MOIYJIb OOpOOKHM CWTHANIB BiOpallii i MOIYb
iMiTaliiHoro MojemoBaHHs. JlaHa mMonenp mepenabavyae HasBHICTH 30BHINMHIX (BXiJHWX) JaHUX, SKi € CHTHAJIAMH 3
TPHOX THIIIB NEPBUHHHUX IEPETBOPIOBAUIB: aKCeIepOMeTpa, TEH30pe3ncTopa Ta iHKIiHOMeTpa. OKpiM BHKOPHUCTAHHS
JTATYHUKIB, K pKeperna iHdopMarlii, HeoOXigHOT A GYHKIIOHYBaHHS MiJCHCTEMH Bi3yami3allii, MOXXyTh TaKOX BUKOPH-
CTOBYBATHCSl MaTeMaTHYHI MOJENI KaHaJIiB BiOpauii, TeH30MeTpil Ta iHKIiHOMeTpii abo Qaiinm 3 BiOpauiiHIMu, TEH30-
METPUYHHUMH Ta IHKIIHOMETPHYHUMH JaHUMH, OTPUMAHUMHU, HAIIPHUKJIa[l, 3a JOTIOMOTOI0 1HIINX JIIarHOCTUYHUX CHCTEM
abo 1u1s Bi3yautizalii okpeMoro HaiOIbII iHGOPMATHBHOTO HAOOPY BUMIPSHHUX JaHUX.

Kuarouosi ciioBa: iHpopmariiiHa MoJielb, miIcHcTeMa Bi3yaiisalii, cucreMa 0araToKJIacoBOT IIarHOCTUKH.

C. A. lIp10y1bHUK

Hayuonanvnviii mexuuueckuu ynusepcumem Yxpaunst « Kuesckuti noanumexHudeckuti UHCmumym
umenu Heops Cuxopckoco», Kues, Ykpauna

NHO®OPMAIIMOHHA S MOJIEJIb ITOJJCUCTEMbBI BU3YAJIM3AILIMA CUCTEMBI
MHOT'OKJIACCOBOU IMATHOCTUKU
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CoBepIIEHCTBOBAHUE CHCTEM MHOTOKJIACCOBOM TUArHOCTHKYU HA CETOAHSIIHUIN JAEHb SIBISIETCS OYEHb aKTyalbHOM 3a1a-
yeil. B GonbIIMHCTBE CITydaeB OHO HMPOHMCXOAHT ONarojaps MOBBIMICHHIO TOYHOCTH IEPBHYHBIX Npeodpa3zoBarereid,
OJTHAKO IIMPOKOE HCTOIb30BaHNE MUKPOIIPOIIECCOPHOM TEXHUKH, MOIITHAS MaTeMaTnieckas 0a3a, pa3BUTHE METOJIOB U
CpencTB 00pabOTKM AMArHOCTHYECKON MH(POPMAILMHU, CTPEMHUTEIFHOE Pa3BUTHE HOBBIX NEPCHEKTHBHBIX METOIOB HC-
ciezioBaHUs 0OBEKTOB M MPOIIECCOB HA OCHOBE MMHUTAIIMOHHOTO MOJEIUPOBAHMS, HOBBIE BO3MOXXHOCTH MHOTOMEPHOMH
BU3YaJU3aIH THArHOCTUYECKON HMH()OPMAIMH CIIOCOOCTBYIOT COBEPIICHCTBOBAHUIO C ITOMOIIBIO BO3ZMOXKHOCTEH CO-
BPEMEHHBIX KOMIIBIOTEPHBIX M WHPOPMALMOHHBIX TEXHOJIOTHH. B maHHON paboTe paccMOTPEHBI OCHOBHBIE HalpaBiie-
HUSI COBEPIICHCTBOBAHUS CHUCTEM (YHKIIMOHAILHON JMArHOCTUKM WH)KEHEPHBIX M CTPOUTEIBHBIX COOPYXECHHUH, a
HMMEHHO: peajn3alysi HOBBIX CIIOCOOOB BU3YaIH3allMH JTaHHBIX U3MEPEHUI, NCII0Ib30BaHNE HEHPOHHBIX ceTel, HOBEH-
M€ METOZbI nepenaun nuranus. Llens paboThl 3akiaroyaeTcst B MOCTPOSHUH MH()OPMAMOHHON MOJENH MOJCHCTEMBI
BHU3yaJIM3allull JaHHBIX U3MEPEHUH Ul COBEPIICHCTBOBAHMS CUCTEMBl MHOTOKJIACCOBOM JUArHOCTHKH CIOXHBIX IpO-
CTPaHCTBEHHBIX OOBEKTOB, KOTOPBIE HAXOJATCS B TPYAHOJOCTYITHBIX MECTaX MJIHM CJIOKHBIX YCIOBHSX DKCIUTyaTallHH.
PaspaboTana nH(pOpMaIIMOHHAS MOJENH MOJACUCTEMBI BU3YAIM3aIlNH JAHHBIX U3MEPEHHUH, KOTOPasi COJEPKUT JBA MO-
JUyJisi: MOAYJ b OOpPabOTKU CUTHAJIOB BUOpAIIMU M MOJTYJIb MIMUTAITMOHHOTO MOIETHpOBaHus. JlaHHas MOIenh peanosa-
TacT HAJIMYHUEC BHCIIHUX (BXO)IS[H_II/IX) JAHHBIX, KOTOPBIC ABJIAIOTCA CUTHAJIAMHU U3 TPEX TUIIOB MECPBUYHBIX npe06pa303a-
TeJed: aKcelepoMeTpa, TeH30PE3UCTopa U WHKIMHOMETpa. Kpome HCIonp30BaHMs AATYMKOB, KaK UCTOYHUKH MHDOP-
Maluu, HGOGXO}IHMOﬁ JUIIA (byHKL[I/IOHI/IpOBaHI/Iﬂ MOJACUCTEMBI BU3yaIN3allu, MOTYT TaKX€ HCIIOJIB30BATHCA MaTCMaTU-
YeCcKHe MOJENI KaHaJoB BUOpAIMK, TEH30METPHH U WHKIMHOMETPHH WX (ailiiel ¢ BHOPAIMOHHBIMHU, TEH30METpHIE-
CKUMH ¥ MHKJIIMHOMETPUYECKUMU JaHHBIMU, TOIY4YE€HHBIMH, HAIIPUMED, C MOMOILBIO JPYTUX AUATHOCTUYECKUX CHCTEM
WK JUTS BU3YAJIN3alMU OTIENIFHOTO Hanbosiee HHPOPMATHBHOTO HA0Opa M3MEPEHHBIX JTaHHBIX.

Knrouesble ci10Ba: MHPOPMAMOHHAS MOJIEIb, TIOICHCTEMA BU3YaIM3alliH, CHCTEMa 0araToKIacoBOM ANarHOCTHKY.
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VJIK 620.179
KOMIT'FOTEPHA CUCTEMA JIUTI CKAHYBAHHS TA PEKOHCTPYKIIi
TEIUIOBUX TTOJIIB OB’€EKTIB KOHTPOJIIO

Mamywax 1. P., Ilpomacoe A. I'.
Hayionanonuu mexniunuu ynieepcumem Yrpainu “Kuiecokuu nonimexniunuu incmumym imeni 12o-
ps Cixopcvkoeo”, Kuis, Ykpaina
E-mail: ilya7844@ukr.net

B cmammi nepuwium KpoKom Hageoeni NPUKIAOU 6adNCIUBOCNI BUMIPIOGANHSA MEMNEPamypu @ HepYIHIGHOM) KOHMI-
POJi Ma GUKOHAHA NOCMAHOGKA NPOONeMU WIAXOM NEpeniKy HeUpiueHux RUmanb peKOHCMpPYKYIl menioeux nouie.
Takooic, BUKOHAHUL aHANI3 3aKOPOOHHUX | GIMUUSHAHUX OOCTIONCEHb | NYOAIKAYIN. PO32AAHYmMi PI3HOMAHIMHI MAHINY-
JISIMOPU-CKAHEPU, OPUSIHAILHE pO3POOKU MeNn08I30pie ma CKAHYIOUUX NIPOMEmpIG.

Iicnss nocmanosku 3a0a4i 3anponoHOBAHA KOMN IOMEPHA CUCMeEMd, WO BUKOHYE CKAHYBAHHA MENN08020 MO
00°€Kma KOHMpPOI 3 HACMYNHOK 00pobKow IHGopmayii 01 1020 321a02cy8anHs i pekoHcmpykyii. Pospobnena
KOHCMPYKYIsL npucmpoto 3abe3neuyc nosmopiogaHicms SUMIPIOBAHb, ABMOMAMuU3ayiio, npocmomy KOHCMpYKYii ma
HU3bKY 8apmicmy, KpiM mozo npucmpii yoesneyenuil 6i0 cyo €KmueHo2o 6naugy noounu onepamopa. Enexmponna
yacmuHa 3abesneuye Kepy8aHHs NPUCmMpoeM, 30ip, nepedayy iHopmayii Ha nepcoranvHuti Komn romep, it 06pooKy,
30epedicents ma 8idoopadicenus. Cucmema npayioe y 080X pedcumax. Y pexcumi ckanysanms 6i00y8acmvcsi NOCIio08He
BUMIPIOBAHHS MeMNepamypu 6 moukax nogepxni 06’ ekmy i3 3a0aHUM KPOKOM CKAHYBAHHA MA NOOANbUUM 321A0HCY-
BAHHAM OMPUMAHO20 pe3ylbmamy. Apyeuil pescum 00360J19€ GUKOHAMU GUMIDIOBAHHS MEMNepamypu y OeKilbKoX mod-
Kax Ha noeepxui 06’ €kmy 3 HACMYNHOIO PEKOHCMPYKYIEID NOGHOI KapMUHU NOAs WIAXOM 6UKOPUCMAHHA MemoOi6 iH-
mepnonsayii.

Excnepumenmanvha peanizayiss ma 0ocuiodcenHs niomeepounu MONCIUGICMb BUKOPUCIAHHA 3aNPONOHOBAHOT
KOMN 10mepHoi cucmemu 0151 OMPUMAHHA MENI08UX noaie 06 ekma kowmponio. Ha 3asepuiennsa naeedeni nepcnekmusu
ma cKazauo npo nooanvuie GUKOPUCMAHHS PO3POOIEHOT cucmemu.

Knrouoei cnosa: npucmpiii 0151 ckany8ants, peKOHCMpPYKYisi Menio8o2o noJis.
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