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Dara peectpamnii: 24-04-2024

1. ETaniy BUKOHAHHS

Homep etany: 2

Hasga erany: [IpoBelleHHS JOCIiI)KEHDb Ta ONPALIOBAaHHS JAHNUX
ITowaToxk eramy: 07-2023

3akinueHHs eramy: 09-2023

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

Hassa opranisanii: HanioHanbHUI TexHIYHUN yHiBepcuTeT YKpainy "KuiBcbkuil nostiTexHiYHuH iHCTUTYT iMeHi Iropst

Cixopcpkoro”

Kom €IPTIOY /IIIH: 02070921

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu
Appeca: npocnekT Bepecreiicekuii, 6ya. 37, M. Kuis, 03056, Yxpaina
Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: 380442049494

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

3. BnacHuk pesyabstartiB HIJKP (mpoaykiiii)

Hassa opranisanii: HanioHanbHUi TexHiYHUN yHiBepcuTeT Ykpainy "KuiBcbkuil nostiTexHiyHuH iHCTUTYT iMeHi Iropst
Cikopcbkoro”

Kom €IPIIOY /IIIH: 02070921

Appeca: npocnekT Bepecreiicekuii, 6ya. 37, M. Kuis, 03056, Yxpaina

ITignopsaKoBaHicTh: MiHiCTEepCTBO OCBITH i HayKu YKpaiHu

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: 380442049494

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

4. JI>)kepesia Ta HanpsiMu piHaHCYBaHHA

IlincraBa aJj1st IpoBeAeHHsI PooiT: 52 - OTOBip 3 BITYM3HSIHOIO OpraHisalieio (opranamu micresoi pagu, GoHIoM, acolialiiero,



KOHIIEPHOM TOILO)
KIIKBK:

Hampsm ¢inancyBaHHs: 2.2 - IPUKJIATHI ZOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xkepesio dinancyBaHHS: 7722 - KOWITY MiIIPUEMCTB, YCTAHOB, OpraHisauiil YkpaiHu

daxTuynmii o6csar pinancyBanHs 3a 3BiTHmH etam: 120.000 Tuc. rpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTH (YKp)

,HOCJIiﬂ)KGHHﬂ INEPCHIEKTHUB 3aCTOCYBAHHS aBTOMATU30BAHOT'O KEPYBaHHA 3 HABYA€EMUM HeﬂpoperﬂﬂTOpOM B MyJ'IbTi‘{aCTOTHOMy

BHUXPOCTPYMOBOMY HEPYITHIBHOMY KOHTPOJI

HasBa po6oTH (aHrJ1)

Research on the Prospects of Applying Automated Control with a Learning Neuroregulator in Multifrequency Eddy Current Non-
Destructive Testing

Pedepar (ykp)

HepyiiHiBHuil koHTposb (HK) € BaxkiMBUM €TalmoM Yy BUTOTOBJIEHHI Ta €KCILIyaTalii BUpOGiB 3 pisHUX MaTepiasis.
BuxpoctpymoBuit metros, HK (BHK) 3aBnsiku cBoOiil iHQOPMATUBHOCTI, IPOCTOTI 1 JOCTYIIHOCTI BUKOPUCTOBYETbCSI B 6araTbox
rajyyssx npomuciosocTi. OfgHak, Tpaguuiitai metonu BHK maioTe psiz HegoikiB. BukopucraHHs $pa3oBUX TPAEKTOPIi, JePeKTHUX
CUTHAJIB Ta iHIMX NapaMeTpiB noTpebye 3HAYHOTO AOCBiAy Ta KBamidikauii oneparopa. O6pobKa JAaHUX Ta BUSIBJIEHHS AedEeKTiB
BUKOHYETHCSI SIK IIPABUJIO BPYYHY, 110 0OMEXYy€e MBUAKICTb KOHTPOJIIO. Pe3ybTaTy KOHTPOJIIO 3ajleXaThb Bif, iHTepripeTalii JaHux
OIepaTopoM, ILIO MOXKE IIPU3BECTH JO IIOMWJIOK. JaHW{ 3BIiT IPUCBSYEHO OOIPYHTYBAaHHIO PO3POOKM Ta IPOBEHEHHS
JOCJIIKEHHSI CUCTEMU aBTOMATM30BAaHOTO KEPYBAaHHS 3 HABYAEMUM HEUPOPETYJISATOPOM  IJIsl  MYJIbTUYACTOTHOTO
BHUXPOCTPYMOBOT'O HEPYIHIBHOTO KOHTPOJI0. Taka crucTemMa [[03BOJIUTh MiABULIUTYA TOYHICTh Ta HAZiMHICTh BUSIBJIEHHS e PEKTIB,
30L/IBIINTY TIPOAYKTUBHICTD KOHTPOJIIO 33 PAxXyHOK aBTOMAaTH3alii OOpOOKM MAAaHMX Ta 3MEHIIUTH CY0'€KTHUBHICTh OLHKU
pe3yJbTaTiB KOHTPOJIKO. AHAji3 JiTepaTypHUxX IpKepea 3 nutaHb BHK, HeHpOHHMX MepexX Ta aBTOMAaTU30BAaHOTO KEPYBaHHS
M0Ka3aB, IO PO3poOKa MaTeMAaTUYHOI MOAENi CHUCTEMU aBTOMAaTHM30BAaHOTO KEPYBaHHS 3 HaBYAEMHUM HEHPOPETYJISTOPOM €
aKTyaJbHOIO 33jja4yelo, afpke KOMITIOTEPHE MOMEIOBAaHHS po60OTH TNOZNIOHMX CHUCTEMU HE IPOBOAWJIOCH. BinmosimHo i
€KCIIepMMEHTAaJIbHI JOCiIPKEHHS 3alPONIOHOBAHOI CUCTEMU Ha JIAOOPATOPHUX 3pa3Kax AOMOMOXKE MPOaHai3yBaTU MOKJIMBOCTI
MNiABUIIEHHS TOYHICTb Ta HAMiNHICTb BUSIBJIEHHS JOe(eKTiB MNOAiOHUMM cucTeMamu. KpiM TOro mpo3BoOiMTbL 36i1bMIUTU
MPOAYKTUBHICTb KOHTPOJIIO, 3MEHIIUTU Cy0'€KTUBHICTb OLiHKM Pe3yJbTaTiB KOHTPOJIO. [laTa TeMaTWKa Mae aKTyaJbHICTb Ta
MPaKTUYHY LiHHICTb, afi>ke POOIT 3 aBTOMAaTHM30BAHOIO KEPYBAaHHS 3 HAaBYAEMUM HEWPOPETYISITOPOM ISl MYyJIbTUYACTOTHOTO

BUXPOCTPYMOBOI'O HEPYHHIBHOTO KOHTPOJIIO ITPOBOJMJIOCE Iy>KE MaJlo.
Pedepar (aHrI)

Non-destructive testing (NDT) is a crucial stage in the manufacturing and operation of products made from various materials.
Due to its informativeness, simplicity, and affordability, the Eddy Current Testing (ECT) method is widely used in many
industries. However, traditional ECT methods have several drawbacks. The use of phase trajectories, defect signals, and other
parameters requires considerable experience and qualification of the operator. Data processing and defect detection are usually
performed manually, which limits the inspection speed. The inspection results depend on the operator's data interpretation,
which can lead to errors. This report is devoted to the substantiation of the development and research of an automated control
system with a learning neuroregulator for multi-frequency eddy current non-destructive testing. Such a system will allow to
increase the accuracy and reliability of defect detection, increase inspection productivity by automating data processing, reduce
the subjectivity of the inspection results assessment. The analysis of literature sources on ECT, neural networks, and automated
control showed that the development of a mathematical model of an automated control system with a learning neuroregulator is
an actual task, since computer simulation of such systems has not been performed. Accordingly, experimental studies of the



proposed system on laboratory samples will help to analyze the possibilities of increasing the accuracy and reliability of defect
detection by such systems. In addition, it will allow to increase the inspection productivity and reduce the subjectivity of the
inspection results assessment. This topic is relevant and has practical value, since there have been very few works on automated
control with a learning neuroregulator for multi-frequency eddy current non-destructive testing.

Inpexc YIK: 621.391, 004.8, 620.179.1.082.5.05,
Kozau temarnynux pyopuk HTI: 47.05.17, 55.30.31.05, 59.45.35, 20.57

6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa mpoaykii (yKp): ABTomMaTU4yHa Ur(poBa CUCTEMa BUXPOCTPYMOBOiI CTPYKTYPOCKOITii
Hassa npoaykuii (anrJi): Automatic Digital Eddy Current Structure Inspection System
OuikyBaHi pe3yJybTaTH: MeTonu, Teopii

T'asysp 3acTocyBaHHS: aBTOATU3Allis TPOLLECIB BUXPOCTPYMOBOTIO HEPYMHIBHOTO KOHTPOJIIO

Onuc npogykuii (ykp): MeTonu CTpyKTYpPOCKOIIil AiAThCSI HA METOAY, 110 BUMAraioTh i HE BUMaraioTb BUTOTOBJIEHHS
crieljaJbHUAX 3pa3KiB [ KOHTPOJIO. Ajle JaBHO BiloMO, 110 BU6GIPKOBi CIIOCO6U KOHTPOJIIO IO 3pa3KaM «CBiIkaM» He rapaHTylOTh
SIKICTb KOXKHOI fieTarni, ToMy HalluacTille BUKOPUCTOBYIOTbCS (Pi3nyHi HEpYINHIBHI METOIM KOHTPOJIIO CTPYKTYPOCKOITIi, sIKi
MO>KJIMBO PeaslbHO BUKOPUCTATU IIPYU BUTOTOBJIEH] feTati. Lli MeToau He NO3BOJISIIOTh «0a4UTU» CTPYKTYPY, SIK i BULHO B

CIleliaJILHOMY MiKPOCKOII, ajie PO CTaH CTPYKTYPU CYJSTh 3a HENPSIMMMHU O3HAaKaMHU.
ConjiasnbHO-eKOHOMIYHa cnpsimoBaHicTh HTII: IlinBuienHs apromarusanii BUpOGHMYYX IIPOLECIB
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: BnposamxeHo

Crpoku BrpoBagaskenHs: 07.202309.2023

Bupo6nuk npoaykuii: KITI im. Iropst Cikopcbkoro

Cro>KHuBayi NpogyKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriiipHi HIJIKP

7. Biosiorpagiunuii onuc

BaskeHoB B.I'. BUKOpuCTaHHS HEMPOHHUX MEPEX /sl BU3HAYEHHS TBEPOCTi CTaJeBUX 3Pa3KiB CTPYKTYPOCKOIIOM Ha 6a3i BULIMX
rapmonik / B. T. Baxenos, C.C. Paue6apcekuii, 0.0 Kanenunyenko // Bueni 3sanmcku TaBpiliCBKOro HalliOHaJIbHOTO

yHiBepcuTety imeHi B.I. BepHancbkoro. Cepis: TexHiyni Hayku», 2023 ¢.138-144

8. 3BiTHa JOKyMEeHTaIis

KisnpKicThb cTOpiHOK B 3BiTi: 21

Moga 3BiTy: YKpaiHCbKa

YmoBH nommupeHHs B YKpaiHi: He 3a6oponeHno
YMoBH nepepavi iHmuM KpaiHam: He 3a60poHeHO

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
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