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MamenoBa I'.X. — mapx., mpodecop,
apXiTeKTypHO-OyaiBenbHOro, AsepbaiiKaH;
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MeHeKMeHTY A3ABY, Asepbaiimkan;
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Bapua6a B.I. — 1.e.H., npodecop, 3aBinyBad kapenpu (iHaHCIB Ta GaHKIBCHKOT
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Barynsi T'JI. — JLT.H., JIOLEHT, IPOPEKTOP 3 HAyKOBOI poOOTH YKPaiHCHKOrO
JIepKaBHOT'O YHIBEPCHTETY 3aJTi3HUYHOrO TPAHCIIOPTY, YKpaiHa;

BunnukoB FO.JI. — xrT.H., npopecop, B.0 IUPEKTOpa JHPEKTOpa
HaBYaIbHO-HAYKOBOro iHcTHTYTY HadTH i rasy ITontHTY, Vkpaina;

TagxieB M.A. — n.T.H., npodecop, 3aBinyBad Kadenpn OymiBenbHUX
KOHCTpyKLiit A3ABY, AsepbaiipkaH;

T'aauaceka T.A. — K.T.H., JOLEHT, JOLEHT KadeIph apXiTeKTypu Ta
MiChKOro OyIiBHUIITBA, BueHHUIT cexperap Buenoi pagu ITontHTY, Vkpaina;

T'acumsane E.A. — mnpodecop, 3aBinyBad Kadeapn apXiTeKTYpHOIro
HPOEKTYBaHHs i MicToOynyBaHHs A3ABY, Asepbaiimkan;

TI'acumoB A.®. — K.T.H., JOLUEHT, IIPOPEKTOp 3 HABYAIBHOI POOOTH
A3epbaii/KaHCBKOT 0 apXiTEeKTYPHO—OY/1iBEILHOTO YHIBEpCHTETY,

Asep6aitpkaH;

Taciii .M. — K.T.H., IOL€HT, TOKTOPaHT Kadeapn KOHCTPYKILii 3 Meraiy,
nepesa i mactmac IontHTY, Vkpaina.

I'pumxo B.B. — 1.eH., mnpodecop, IUPEKTOp HaBYAIbHO-HAyKOBOTO
iHCTUTYTY (hiHAHCIB, eKOHOMIKH Ta MeHemkMeHTY TTonTHTY, VkpaiHa;

I'ynies P.I. — Kk.e.H., JOUeHT KadeIpu TeXHONOrl, opradizamii Ta
ynpasninHs Oy/iBesnbHOr0 BUpoOHHLTBA A3ABY, AsepbaiikaH;

I'yceiinoBa TI'.I. — K.T.H., JOUEHT Kapeapu OYIiBHULTBA IHKECHEPHHX
cucreM i ciopyn A3ABY, Asepbaiimkan;
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BiI0CTOIEKOrO TEXHOJIOTIYHOr0 yHiBepcHTETY, TTombia;

Kenrepai AJI. — K.T.H., ToueHT Kadeapy OyIiBHULTBA iHKEHEPHUX CHCTEM
i cnopyn A3ABY, Aszepbaiimkan;

Kozauenko I'.B. — n.e.H., npodecop, mpopecop kadenpu dinaHciB i
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HaBuanbHOI poboru [TonTHTY, Ykpaina;

MamenoB H.SI. — k.T.H., JOueHT, 3aBixyBad Kadenpu OymiBHHITBA
iHXKEeHepHUX cucTeM i ciopyn A3ABY, Asepbaiimkan;

MamenoBa AM. — K.€.H., JOLGHT KapeipH CKOHOMIYHOI Teopii Ta
MapkeTHHTY A3ABY, AsepbaiimkaH.

MawmenoBa 3.I. — k.apx., IIpodecop, 3acimyeHuii apxiTekrop, IeKaH
apxitekTypHoro dakynsrery A3ABY, Asepbaiikan;

Mycaes 3.C. — K.T.H. JIOLIEHT, IeKaH (aKy/IbTeTy BOIHOIO TOCIOIapCTBa Ta
cucreM iHxeHepHoi KomyHikauii A3ABY, Asep6aiikan;

Myxaman Apip Kaman — n1-p, nouent xadenpu
Myninunaneauil yHiBepeuter Auirapx, IHuis;

Haszapenko LI. — n.r.H., npodecop, npesujneHT Axaznemii OyniBHHIITBA
VYkpainu, YkpaiHa;

Hecrepenko H.II. — n.r1.H., mnpodecop, B.o.
OyniBenpHUX MauH i o6nagHanHs [TonTHTY, Ykpaina;

Hikonaenko B.A. — j.apx., mpodecop, 3aBigyBau Kapeapu apXiTeKTypu
Oynisens i microoynysanns [TontHTY, Vkpaina;
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6ankiscbkoi cnipasu IontHTY, Ykpaina;
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6ankiBcbkoi crpasu IontHTY, Ykpaina;

Cemko O.B. — 1.T.H., podecop, B.0. IUPEKTOpa HaBYAJIbHO-HAyKOBOTO
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Cipinpka C.II. — K..H., JIOIEHT, IIPOPEKTOpP 3 HAYKOBOi Ta MiXXHApOIHOT
po6otu ITonTHTY, Ykpaina;
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apXiTeKTypH,

3aBigyBada Kadenpu

®ap3anieB C.®. — KT.H., JOLUEHT, 3aBiayBad Kadeapu TEXHOJOTII,
opramisawii Ta  ynpaBmiHHS ~ OyaiBenbHOro  BHpPOOHHLTBA  A3ABY,
Asep6aitpkaH;

Xaninos TI'.A. — K.T.H., JOUeHT Kadeapn OyniBeIbHUX KOHCTPYKIIii
A3ABY, AsepbaiikaH;

Xomenko LB. — K.T.H., JIOUEHT B.0. JMPEKTOpa HaBYaJIbHO-HAYKOBOI'O
iHcTUTYTY iH(pOpMaUiiHUX TexHoiorii Ta MexaHorpoHiku IlonTHTVY,
Vkpaina;

XynxxeT Anima — 1.1.H., npodecop, npopexrop YHiBepcutery IliBHiu,
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Asep6aitpkaH;
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3ACTOCYBAHHS HEUPOMEPEXEBOI TEXHOJIOI'TI
IHTPOCKOIII UISI BUBHAYEHHSI CTAHY BYIBEJIBHUX
KOHCTPYKIIA

Anomauia. Po3ensnymo MoMCIu8oCcmi 3acmocy8anHs mMexHono2ii iHmpockonii y cghepi
OvoisHUymea, Ons 3a0a4 AaManizy Cmamy GHYMpPIWHLOI CMPYKMypu ma 61dcmusocmel
OyOigenbHUx 00'ekmis (onopu Mmocmie, WIAXONPO8oOis, GyHoamenmis 6yodigeib, OOPOAHCHLO2O
NnoKpummsi, 2i0Opoi3oNAYIUHUX Ma MeNnao 30epiearodux 61acmueocmell NOKPUMmMie ma iw.).
Kinyesoro memoro inmpockonii € 6cmano6ieHHs NPUHAIEHCHOCII 00CHI0HCY8AHUX 00'€Kkmis 00
NesHUX 2pyn, 6udis, Munie, KIiAcCie, BGUABNIEHHS 6 KOHMPONbOBAHUX 00'€KMax XapakmepHux
KOHCMPYKMUBHUX OeqheKmis, 03HaK CMApIHHA, 6mpamu pooouux G1acmueocmel, NpuxoeaHux
Odeghexmis, Hesionosionocmeti mexuiynum ymosam ma I'OCTam. Ilpeocmasnena po3pobka
mexHono2li vy euensidi aHcamonio Hevpomepedicesux mooenel kuacugikamopis. Ilposedeno
HABYAHHS MOOelell KIacugikamopa, npu ybomy aneopumm HAGUAHHS MePeXCi Olisl MOOENI08AHHSL
Knacughikamopa He KpumuuHuil. 3anponoHo8aHa MexHONo2is Modxce Oymu KOpPUcHolo npu
MOOepHI3ayii KOMNIEKCI8 IHMPOCKONIIOBAHHS 3 NEBHUM O0ONPAYIOBAHHAM OA3U BUXIOHUX OAHUX.

Kniwouoei cnosa: 6yodigenbHi KOHCMPYKYii, HEUPOHHA Mepedicd, I[HMPOCKONIs,
AHANIMUYHI KOMNAEKCU, HelpoMepedCeda Mooeb KIacugikamopis.
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APPLICATION OF NEURAL NETWORK TECHNOLOGIES OF
INTROSCOPY FOR DETERMINING THE CONDITION OF BUILDING
CONSTRUCTION

Abstract. The possibilities of introscopy technology as applied to the construction
industry, for the tasks of analyzing the state of the internal structure and properties of
construction objects (supports of bridges, overpasses, building foundations, road pavement,
waterproofing and heat saving properties of coatings, etc.) are considered. The ultimate goal
of introscopy is to establish the affiliation of the studied objects to certain groups, types,
types, classes, to identify characteristic structural defects, signs of aging, loss of working
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properties, hidden defects, inconsistencies with technical conditions and state standards in
controlled objects. The presented development of technology in the form of an ensemble of
neural network models of classifiers.

Classifier models have been trained, and the network learning algorithm for classifier
modeling is not critical. The proposed technology may be useful in upgrading the
introspection complexes with a certain refinement of the source database.

Keywords: building construction, neural network, introscopy, analytical complexes,
neural network model of classifiers.

Introscopy is a process of contactless, non-destructive (non-invasive) analysis of the
internal content, structure of an object or processes occurring in it using X-ray, optical,
acoustic, ultrasonic, seismic, electromagnetic waves of various ranges, modulation and coding
principles [1].

Introscopy provides visual observation of the internal structure of objects and processes
in optically non-transparent media, as well as in conditions of poor visibility due to natural or
deliberate masking factors. Introscopy is carried out by means of visualization of the spatial
distribution of penetrating radiation and fields in the frequency spectrum of the entire
developed range of electromagnetic oscillations of electric fields, as well as the fluxes of
elementary particles.

The scope of introscopy is quite wide [1,2]. This is medical and technical diagnostics,
analysis of macro-objects and processes occurring in them (observation of objects under
water, in the thickness of rocks and glaciers, in clouds, fog, etc.). In each of the areas of
application of this technology has its own characteristics associated with the visualization of
the object of study, its recognition and analysis of the internal structure and properties, the
choice of performance criteria with limited resources. Let us consider the possibilities of
introscopy technology as applied to the field of construction, for the tasks of analyzing the
state of the internal structure and properties of construction objects (SSO) (supports of
bridges, overpasses, building foundations, road paving, waterproofing and heat saving
properties of coatings, etc.).

The basis of introscopy involves methods for obtaining shadow, tomographic, radar,
and other images of the object of study. When sounding using optical, acoustic,
electromagnetic or x-ray radiation.

Information about the structure and properties of the object of analysis is contained in
the resulting image (snapshot), which can be multi-angle, shadow and tomographic [3,4,5].
The existing analytical complexes (AC) are intended for introscopy of large-sized objects,
differing in significant size, weight, composition of construction materials. By mobility, ACs
are classified into fixed, relocated, and mobile. Image analysis and decision making on the
structure and properties of the object under investigation are performed by an expert (operator
of the introscope). Obviously, the decision is made subjectively, based on knowledge,
qualifications, experience. In the conditions of aging, normal wear and tear or violation of the
technology of manufacturing components, the expert may have difficulties with accurate and
rapid identification of the state of the objects under study. It is reasonable to automate this
process by transferring the functions of image analysis to a program that recognizes images of
the internal structure and properties of the objects under study, compares them with the
appropriate conclusion, which improves performance, speed and reduces costs [6, 7].

The technical characteristics of existing joint stock companies provide the ability to
visualize the internal structure of the objects under study, their properties and ingredient
composition, recognition of missing or non-conforming ingredients, their density, thermal
conductivity, insulating properties, etc. The equipment allows for a detailed, fragmentary
view of individual zones of the inspected object and its contents and magnification of the
image several times. The time of introscopy of one large object is 15-30 minutes [1,2].
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The ultimate goal of introscopy is to establish the affiliation of the studied objects to
certain groups, types, types, classes, to identify characteristic structural defects, signs of
aging, loss of working properties, hidden defects, inconsistencies with technical conditions
and state standards in controlled objects.

In the process of this action, the operator of the introscope, analyzing on the installation
screen a visual image of the internal contents of the object, according to the totality of
characteristic individual signs, classifies the object of study by expert analysis [4,5].

Thus, in the trend of total digitalization of the economy, automation and robotization of
production in the paradigm of the growing new technological order, there is a practical need
for information and technical support for the state of existing ACs in order to increase their
efficiency and competitiveness in the market for analytical analysis of building structures.

Conclusion

1. Neural network support of introscopy technology is technologically feasible and
practically feasible. To automate the procedure for identifying the objects of analysis in
stationary and mobile complexes of screening analysis in order to improve the quality of the
classification in real time, constructively use the technology of synthesis of recognition
automata based on artificial neural networks. This problem is solved using classical
multilayer perceptrons as a direct recognition problem.

2. The synthesized models of classifiers on the basis of the input data of images based
on shadow and tomographic raster sweeps showed satisfactory performance and revealed
prospects for their introduction into the real introscopy process. At the same time, the main
efforts should be directed to the formation of a base of a representative sample of precedents,
and the synthesis of models should be carried out in the environment of standard neuro-
emulators, which will make it possible to solve the task at minimal cost.
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