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HpnMeﬂeﬂne HCKYCCTBCHHOI'O MHTEC/UVIEKTA B 3ala4aX MOHUTOPUHIa U OEHKHU TEXHUYECCKOT0
COCTOAHUSA CTPOUTEJIBbHBIX KOHCprKIII/Iﬁ H UX 3JIEMEHTOB

Annoranusi: B Hacrosmmii MmomeHT B Poccuiickoit denepaiuin SKCILTyaTHPYETCsl OOJIBIIOE KOJMYECTBO 3IaHUM,
00BEKTOB MH(PPACTPYKTYPHI W OTBETCTBEHHBIX KOHCTPYKIIHMH, TPEOYIOUIMX OCOOOr0 BHHUMAHHS C TOYKH 3PCHUS
0e30MaCHOCTH KCIDTyaTallid M KOHTPOJS MX CTPYKTYPHOH menocTHocTd. C POCTOM STHX ITOKa3aTeJieid BO3pacTaeT
HEOOXOTUMOCTh MOHUTOPHHIA M OI[CHKH TEXHHYCCKOTO COCTOSIHUS HOBBIX M CYIIECTBYIOIIMX OOBEKTOB, 8 TAKXKE
00eCTeUCHHS HAIC)KHOM CUCTEMbI KOHTPOJISL.

HayuHast npobnema, paccMaTpuBaemasi B JaHHOW CTaThe, 3aKJII0YAETCsl B MOBBIMICHUH 3P ()EKTUBHOCTH ¥ TOUHOCTH
MOHHUTOPHHTA COCTOSIHHS CTPOHTENBHBIX KOHCTpYKIMi. CyIIecTBYIOIIME METOIBI KOHTPOJIS W JHATHOCTHKH
HE Bcerjia 00ecneynBaoT JOCTATOUHYIO HaIe)KHOCTh M PAHHIOI HICHTU(QHKAINIO 1e(EKTOB, YTO MOXKET IPUBECTH
K Cepbe3HBIM IOCIECTBUAM AJIs 0€30MaCHOCTH U AONTOBEYHOCTH COOPYKEHHH.

B nanHoIi pabote npeiaraercs pa3paboTka ¥ MPUMEHEHHE MaTEMaTHIECKUX MO/IENEll Hepa3pyIaoniero KOHTPOoJIs
JUId  pasNMYHbIX CTPOMUTENBHBIX KOHCTPYKLUI. OTO BKIIOYAeT IMPOBEJCHHE YHCICHHBIX JKCIEPHUMEHTOB
1 GOPMHUPOBAHIE MacCHBA JAHHBIX JUIS AaIbHEHIIET0 aHaIu3a 1 00paboTKu. JIONMONHUTENBHO INTAHUPYETCS CO3IaHue
apXUTEKTyp, peanu3anuss M OOyueHHe HEHpOHHBIX CceTed Uil Moucka Je(eKToB, HX Kiaccudukaimy,
CETMEHTHPOBAHU U ONIPECJICHUS] MEXaHUUECKUX U Te€OMETPUYECKHX ITapaMeTpoB.

Ocoboe BHHMaHHME YAeIIeTCs WACHTU(GHUKAIMU BHYTPEHHHX U IIOBEPXHOCTHBIX Je(EKTOB CTPOUTENBHBIX
KOHCTPYKLIMI Ha OCHOBE COYETaHHUs METOAOB HEPA3pYyLIAIOLIETO KOHTPOIS M UCKYCCTBEHHBIX HEWPOHHBIX CETeil.
Taxoke paccmaTpuBaeTcsi pa3paboTKa IPOrpaMMHOTO KOMIUIEKCA Uil 0OpabOTKM M aHaiW3a OONBIINX JIaHHBIX,
HaIPABJICHHOI0 HA MOHUTOPUHI U OLEHKY KPUTUYECKOI'O COCTOSIHUS CTPOUTENIBbHBIX KOHCTPYKIIMH U UX 3JIEMEHTOB
C MOCJIEYIOIIUM aHAJIM30M UX Hecyllel crmocoOHOCTH.

JlaHHas craThs pacKpblBaeT MNOTECHIMAJ NPHUMEHEHUS WHHOBAI[MOHHBIX METOJOB B KOHTEKCTE O0eCHeYCHUs
0e30MacHOCTH M HKCIUTyaTallid CTPOHMTEIBbHBIX KOHCTpYKUHil. PaboTa mpencraBisier coOolf CHHTE3 COBPEMEHHBIX
TEXHOJIOTUA U METO/OB, HAIlPaBICHHBIX Ha 3()(EKTUBHBIH MOHUTOPUHI M PaHHIOW HICHTU(QUKALMIO Je(EeKToB,
YTO CIIOCOOCTBYET 00ECIIEUEHHIO BEICOKOTO YPOBHS 0€30MIaCHOCTH B 3KCILTyaTallul COOPYKESHHH.
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Application of Artificial Intelligence to Solve the Problems of Monitoring and Assessing
the Technical Condition of Building Structures and Their Members

Abstract: At the moment, a large number of buildings, infrastructure facilities and critical structures that require
special attention to their operational safety and control of their structural integrity are being operated in the Russian
Federation. With the growth of the above factors, there increases the need to monitor and assess the technical condition
of new and existing facilities, as well as to provide a reliable control system.

This paper studies the scientific problem of improving the efficiency and accuracy of monitoring the condition
of building structures. The existing methods of control and diagnostics do not always provide the sufficient reliability
and early detection of the defects, which can lead to the serious consequences to the safety and durability of structures.
This paper proposes the development and application of the mathematical models of nondestructive testing
for the various building structures. This includes conducting the numerical experiments and generating a data set
for further analysis and processing. Additionally, creation of the architectures, implementation and training
of the neural networks for defect retrieval, classification, segmentation and determination of mechanical and geometric
parameters thereof are foreseen.

Special attention is paid to detecting the internal and surface defects of the building structures based on a combination
of the nondestructive testing and artificial neural networks methods. The development of a software system
for processing and analysing the big data aimed at monitoring and assessing the critical condition of building structures
and their members with subsequent analysis of their load-bearing capacity is also studied.



This paper reveals the potential of applying the innovative methods in the context of ensuring safety and operation
reliability of the building structures. The work is a synthesis of advanced technologies and methods aimed at efficient

monitoring and early detection of defects, which contributes to ensuring a high level of safety during operation
of structures.



