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1. Iuceprauis Ha 3006yTTs CTyneHs gokropa ¢inocodii 3a cnenjanpHicTio 151 - ABTOMaTH3allisg Ta KOMIT'IOTEPHO-
iHTerpoBaHi TexHoJOrii (rasysb 3HaHb - 15 ABTOMaTH3allis Ta NpUiafgooyayBaHHs). — HalioHanbHUI TeXHIYHUM
yHiBepcuTeT «JIHinpoBchKa [lositexHika» MiHicTepCTBa OCBiTH i HayKku YKpaiHy, [Hinpo, 2023. Y guceprauii
IIPOBEJEHO aHaJli3 IPOLECiB 3Ba)KyBAHHS BAHTAXIB Ha 3aJIi3HUYHOMY TPAHCIIOPTi, TUIIIB PyXOMUX O0’€KTIB,
METPOJIOTIYHUX HOPM i HAyKOBUX POOIT, pE3yJbTaT SIKOTO [10Ka3aB, 110 iCHYIOYi CUCTEMHU MalOTh TaKi HEJOJIIKY, K
HEJIOCTATHS TOYHICTh( IpY JOTPUMAaHHI peKOMeHIALiN, [0 HalaloThCSl PO3POOHUKAMU CHUCTEM (LIBUAKICTb PyXy
00'eKTa B Mexax 3-12 kM /rof, BiICyTHICTb AedeKTiB KOJiCHUX I1ap), TOUHICTb ineHTudikallii BaroHiB CTaHOBUTD
65113bK0 95%, y pasi NopyleHHs peKoMeHAalii (36iblIeHHs MBUIKOCTI pyXy cKany Ao 15 KM /To/1) — TOYHICTb
Pi3KO 3MEHIIYETHCS ), BiICYTHICTb OOPOOKU JaHUX y PeasbHOMY 4aci, HEOOXiIHICTh HAIBHOCTI MAGJIOHIB IIPOi3ay

BaroHiB yepe3 KOHKPETHY CUCTEMY, Ky OYJI0 HajlalITOBAHO, 200 ONMPAHHS Ha OAATKOBI CCTEMH, OKPIM



TeH30MeTpHUYHOi. CIMPadMuCh Ha BUCHOBKH, 5IKi 6yJI0 OTPMMAHO TP aHaJIi3i iCHyIOYMX PillleHb Ta BUXOISYM 3
3a3/1a4i po3po6KU CUCTeMY, sIKa BUPIMINTh IPO6JIeMy ileHTHLiKaLlii Ta 3BaXKyBaHHS 00’ €KTIiB y pyci, cCpOPMOBAHO
IIJ71aH JocifKeHb. [IpoBeeHo 36ip AaHUX 3 peasbHUX OHONIATGOPMHUX TEH30METPUYHUX CUCTEM, HA OCHOBI
SIKMX BiIOYBaIOThCS NOAAJIbIII AOCIiIKEHHs. Po3paxoBaHa MBUAKICTb MPOi3Ay BaroHy Ta 3a/1i3HUYHOTO CKJIALy IpU
MiHIMaJIbHIN Ta MAKCHMMAaJIbHIN WBUIKOCTI, SIKi 3yMOBJIEHI METPOJIOTIYHMMY HOPMaMU JJ15 ITOJAJIbIIONO TECTYBaHHS
Pe3yJbTaTiB JoCaiKAeHb. OTPUMAHO, 110 NMPOi3], 3ali3HUYHOTO PyXOMOTO 00'€KTY ONUCYETHCS Y BUTTIS]
CTYIIHYACTUX CUTHAJIIB, CKB&KHICTb, KiJIbKICTb Ta aMILIITy1a KMX 3aJI€KUTD Bif] BICHOCTI, KiJILKOCTI Bi3KiB Ta
BaroBOT0 HaBaHTAXXEHHs 00'eKTa. JIOCIiIKeHO MeTOAM alpOKCUMallil JaHMX, OTPMMAHUX NIPAKTUYHO 3
TEH30METPUYHUX CUCTEM, & TAKOXX METOIY IITyYHOTO iHTEJIEKTY AJ151 OAAbIIOrO BUKOPUCTAHHS Y 3a1a4i
ineHTHdiKaLii pyxoMUx 00'€KTIB. AKTyaJIbHICTb Ta CBO€YACHICTb TAKOTO JOCIiIKEHHS 3yMOBJIEHO CUCTEMAaTUYHUM
301IbLIEHHSM TOBAPOOOIry NifIpUeMCTBAMU. 3aBIIIKM BUKOPUCTAHHIO I0JIiIHOMialbHOI antpokcuMallii npyu o6pooii
IAHUX 3 TEH30METPUYHUX 3a/II3HUYHUX BarOBUX CUCTEM OTPUMAHO CUCTEMY JIIHIMHUX PIBHAHD, AKi 3 MiHIMasILHOIO
IIOXMOKOIO BiTHOBJIIOIOTh €KCIIEPUMEHTaJIbHI aHi, 1110 OyJI1 OTPUMaHi 3 iCHYI0UOi CUCTEMU MiANpUEMCTB.
BukopucTaBuy YMCI0Bi METOIY, OTPMMAHO aJIFOPUTM allpoKCcUMallii Ipoisay aBTo3uerienb Il PisHUX KOMOiHaLliN
Bi3KiB Ta Bi3KiB BarOHiB OKpeMO 3 BUKOpUCTaHHAM QyHKUii ['eBicaiiga. OTpumaHo, o cepenHs NoXuobKa
arpokcuMaliii JaHux Ipoismy 2-XOCHOrO Bi3Ky MoJIiHOMaMu 6-To opsaKy ckianae 61u3bko 10.66% ( mJist ycboro
npoisay ), Ta 1.3% niis anpokcumallii yacTuH npoisgy. ¥V cBoo 4epry HabsavkeHHs QyHKuieto ['eBicaiina nis
ineHTUYHOrO NPOi3Ay Mae 1noxuoKy 0.5%. OKpiM TOro, anpoKCUMAallisl OJiHOMAaMU YHEMOXKJIUBIIIOE
CTaH/APTHU3ALIIO pillleHHs Ta 36iJbllye Yac 06pOOKYU JaHUX( 0 € KPUTUYHUM [IJIs1 CUCTEM PEasIbHOTO 4Yacy ), 3a
PaxyHOK HeOOXiHOCTi po36UTTs Noi3Ay Ha ckianoBsi. [Ipyu Hopmanisalii mokasaHb JAaTYUKIB BiJ, YMOBHUX OJUHUIIb,
OTPUMAaHUX 3 MiICYMKOBOI KOPOOKHU 110 Jiana3oHy 3HadeHb [0 ; 1] 3'sBusach 3M0ra, y IpOLIEHTHOMY CIHiBBiJHOIIEHHI,
ONUCATH PyXOMUII 3a1i3BHUYHUI 00'€KT. Lle 1ao 3MOry YHUKHYTH 3a7I€XKHOCTI KiHI[€BUX Pe3yJIbTaTiB BiJ] MIBUIKOCTI
Ipoi3gy BaroHa abo JJOKOMOTYBA, 1[0 [IPU3BOAUTD A0 MiABUILEHHS TOYHOCTI ineHTudikalii BaroHiB y pyxoMoMy
CKJIaJli 32 paxyHOK BUKOPUCTAHHS IIPOLIEHTHOTO CIIiBBiHOIIEHHSI IepeOyBaHHs OCell Ha Barosiii

nyatgopmi(Haisg /3i31). 3'IBUIaCh MOKIIMBICTb BUBHAYUTU TUII BAarOHA 3 OJJTHAKOBOIO KiJIbKICTIO OCel, ajie pisHuMU
XapaKTePUCTUKAMU MiX)KOCbOBOTO IIPOCTOPY Ta 6a31 PyXOMOTO CKJaZly BUKOHAHO NOCIIiIPKEHHS METO/iB IUTYYHOTO

iHTeJIeKTy 1715 IO[IajIbIIoro iXx BUKOPUCTAHHS Y 3aadi inenTudikarii.

2. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 151 - automation and
computer-integrated technologies (field of knowledge - 15 Automation and instrumentation). - National Technical
University "Dnipro Polytechnic" of the Ministry of Education and Science of Ukraine, Dnipro, 2023. The
dissertation includes an analysis of the weighing processes in rail transport, types of moving objects, metrological
standards, and scientific works. The results have demonstrated that existing systems have shortcomings such as
insufficient accuracy (even when adhering to the recommendations provided by the system developers, including
object velocity within 3-12 km /h and absence of wheel defects). The accuracy of wagon identification is around
95%, but in the case of deviating from recommendations (increasing train speed to 15 km /h), accuracy significantly
decreases. Real-time data processing is lacking, and reliance on specific system-adapted templates or additional
systems beyond the weighing platform is necessary. Based on the conclusions drawn from the analysis of existing
solutions and considering the task of developing a system to address the challenges of object identification and
weighing during motion, a research plan has been formulated. Data collection was conducted from real single-
platform weighing systems, which served as the basis for further research. The train speed and railway vehicle
speed were calculated at minimum and maximum values, in accordance with metrological standards, to facilitate
subsequent testing of research outcomes. It was found that the passage of a railway moving object is described by
step-like signals, with duty cycle, quantity, and amplitude depending on axle count, number of bogies, and object
weight. Approximation methods were explored for the real data obtained from weighing systems, along with
artificial intelligence techniques for future use in object identification tasks. The timeliness and relevance of this
research stem from the systematic increase in cargo turnover by enterprises. Used polynomial approximation for
processing data from strain gauge railway weighing systems, a system of linear equations was obtained. These

equations accurately reconstruct experimental data with minimal error, derived from the existing enterprise



system. In this way, a comprehensive approach to data analysis and utilization of mathematical models has been
established, contributing to the enhancement of railway transportation processes and identification of the wagons.
Using numerical methods, an algorithm for approximating the passage of railcars has been developed for various
combinations of bogies and individual wagon bogies, employing the Heaviside function. It has been determined
that the average approximation error for the passage data of a two-axle wagon using 6th-degree polynomials is
approximately 10.66% (for the entire passage) and 1.3% for partial passage approximation. Meanwhile,
approximating with the Heaviside function for the same passage yields an error of 0.5%. Additionally, polynomial
approximation hinders solution standardization and increases data processing time (critical for real-time systems)
due to the necessity of segmenting the data. Normalizing sensor readings from conditional units, obtained from
the cumulative box, to a value range of [0; 1] allows for a proportional description of the moving rail object. This
avoids the dependence of final results on wagon or locomotive speed, enhancing the accuracy of wagon
identification within the moving train through the utilization of the percentage of axle presence on the weighing
platform (onset/exit). The ability to determine wagon type with the same number of axles but differing
characteristics in the inter-axle space and wagon base has emerged.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
Ba)KJIMBYX IPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1J1s1 3a6e3Me4eHHs KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIor0 PO3BUTKY

CYyCIIiJIbCTBA i Aep>KaBy
CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaILiHHOI AiSIJIBHOCTI: He 3aCTOCOBYETHCS
I'Ii,llcyMKH IOCJIiI>KEHHS: TeopeTnyHe y3arajbHEHHS | BUPilIEHHs BaK/IMBOI HayKOBOI Mpo6iemMu

ITy6ostikamii:

¢ Konucuuuenko LIO., Tkauos B.B. (2021). [TosinomianbHa anpokcumaliist AMHaMiYHAX CUTHAJIIB
opHomatgopmenux XK Bar. EnekTpoTexHika Ta esiekTrpoeHepretuka. 2021. N22. C. 44-52.

e Komucanuenko LIO. (2022). JocnimkeHHs! IMHAMIYHAX CUTHAJIB OJHOIIATGPOPMHHUX 3a1i3HUYHUX Bar.
36ipHuK HaykoBux npatp HI'Y. 2022. N268 (16). C. 174-183.

¢ Konucuuuenko LIO., Tkauos B.B. (2022). ABromaTu3sais rnpouecy igeHTudikauii guHaMiyHMX CUTHAIIB
TEH30METPUYHUX CUCTEM 3 BUKOPDUCTAHHAIM 3TOPTKOBUX HEMPOHHUX MepeX. ABialliilHO-KOCMIiYHa TEXHIKa i
texHoJiorii. 2022. N24 C. 99-105.

¢ Konucuuuenko LIO., Tkauos B.B. (2023). Inentudikatiis 06'eKTiB Ha OCHOBI JaHUX TEH30METPUYHUX CUCTEM 3
BMKOPHMCTaHHS METO/iB MAaIMHHOTO HaBYaHHS. 30ipHMK HayKoBuX npaup HI'Y. 2023. N272 (14). C. 161-171

¢ Chencheva, O., Chenchevoi, V., Herasymenko, L., Bespartochna, O., Shmeleva, A., & Kolysnychenko, I. (2021).
Application of visualization systems based on augmented reality technology in teaching students of technical
specialties. 2021 IEEE international conference on modern electrical and energy systems (MEES). IEEE.

o Konmucuuuerko LIO. (2021). Anpokcumais AMHAMIYHUX CUTHAJIIB OJHOIIATGOPMHUX 3a/1i3HUYHUX Bar
dyHKUjelo xeBicaiina. Mosonb: HayKa Ta iHHOBalii: MmaTepianu IX BceykpaiHcbkoi HAyKOBO-TEXHIYHOI

KOHQepeHLii CTyeHTiB, acllipaHTiB Ta MOJIOgUX BYeHUX (. 364-366). [IHinpo. YkpaiHa.
HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:
Comnia;ibHO-€KOHOMIYHA CIPSIMOBAHICTb: 3MEHUIEHHS 3HOCY 06J1aJHAHHSI

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTallii: BuposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Tka4oB Bikrop BacuiboBuy

2. Victor Tkachov

KBasigikamis: g.1.1., npodecop, 05.13.07
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TexHi4HMIl yHiBepCUTeT "JIHIMPOBCHKA

roJliTexHika"

Kopg 3a €IPIIOY: 02070743

MiCI.ICBHaXO,T.[)KeHHﬂ: npocnekt JImutpa SIBopHUIBKOTO, 6Yy1. 19, IHiNpo, [JHinpoBcbkuii p-H., 49005, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEL€H3E€HTIB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Kynin AHnpint IBaHOBUY

2. Andriy Kupin

KBasigikanis: n.1.u., gow., 05.13.07

ImenTudikarop ORCID ID: 0000-0001-7569-1721

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: KpuBOpi3bKuii Hal[iOHAILHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 37664469

Micue3HaxoaKeHHS: yi1. Bitasnis Matycesuua, 6ya. 11, Kpusuii Pir, KpuBopispkuii p-H., 50027, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. VxkenoBcbkuil AHMIpiil BajieHTHOBUY

2. Andrey Uzhelovsky

KBasigikamis: . t. u., gou., 05.13.05



InenTudikarop ORCID ID: 0000-0001-7665-8085
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUIl BUIIMIT HABYANbHMIL 3aKyaz "TIpuAHINIPOBChKa

IepXKaBHa akazieMist Oy[IiBHMLITBA Ta apXiTeKTypu"

Kopg, 3a €IPIIOY: 02070772

Micue3Haxoa>KeHHS: By/1. UepHUIIEBCHKOTO, 6y, 24-a, JlHinpo, JHinpoBcbhkuil p-H., 49600, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Ilpuxogdenko Cepriit IMUTPOBUY

2. Serhii D. Prykhodchenko

KBasigikanis: . . u., gor., 05.13.07
InenTudikarop ORCID ID: 0000-0002-6562-0601
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TexHiYHMIl yHiBepCUTET "JIHIMPOBCHKA

oJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micqeanaxo,szeﬂna: npocnekt JImutpa SIBopHUIBKOTO, 6Yy1. 19, IHinpo, JHinposcbkuii p-H., 49005, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. AnekceeB Muxaiino OsieKcaHApPOBUY

2. Mikhailo Aleksev

KBasigikamnis: g.1.1., npodecop, 05.13.07
InenTudikarop ORCID ID: 0000-0001-8726-7469
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TexHi4HMIl yHiBepCUTET "JIHIMPOBCHKA

MOJIITEXHIKA"
Kopg 3a €IPIIOY: 02070743
Micue3HaxoaKeHHS: npocnekt JImutpa SIBopHUIBKOTO, 6y1. 19, IHinpo, [JHinpoBcekuii p-H., 49005, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Kopuienko Banepiii [saHoBUY
rOJIOBH pagu

BaacHe IlpizBume Im'st II0-6aTbKOBI Kopwienko Banepiii [saHoBIY
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY Makypina Onekcannpa AHjpiiBHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




