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Pedepar:

1. luceprarniiina po6oTa npucBsyeHa po3poolii Mofesel, METOIiB Ta TPOTPaMHUX KOMIIOHEHTiB 60PTOBOI
KOMITIOTEPHOI CUCTEMH YIIPaBJIiHHS PYXOM IM3€JIb-1101371a, SIKi 3aCHOBaHi Ha METOAaX MAaTEMaTUYHOTO
MOJIEJIIOBAaHHS Ta HEPOHHUX MEPEXKax Ta BpPaXOBYIOTh BEPTUKAJIbHY IUHAMIKY BaroHa, 3 METOIO MOJIEJIIOBAHHS Ta
aHasli3y JUHaMiYHUX IIPOLIECIB y CUCTEMI «KOJIisl — PyXOMUI CKJIaf» [1JIs1 OLiHKM IIJIaBHOCTI X0y Ta KOMQOpPTY
nacaxkupiB nu3esnp-10i3aa. O6’eKT TOCTiIKeHHS — IIPOLIeCH BEPTUKAJIbHOI JUHAMIKY IU3esb-110i31a i 9ac oro
PYXY PEUKOBOIO KoJli€10. [IpegmMeT nOoCiIpKeHHSI — MaTEMATU4HI MOJIeJli, METOIY Ta aJTOPUTMHU OLiHIOBAHHS
KOMQOPTY [aca’KUpiB HAa OCHOBI BEPTUKAJIbHOI JUHAMIKU PyXOMOTrO CKJIany. MeTolo nucepTaliiinoi pobotu €
NiABUILEHHS IJIABHOCTI X0y Ta PiBHS KOMGOPTY NACAKUPIB AU3€Jb-T0I31a LISIXOM YPaXyBaHHS BEPTUKAIbHUX
KOJIMBaHb PyXOMOTO CKJIa/ly B KOMITIOTEPHIll CUCTEMI yIIpaBiiHHS. 32 pe3ybTaTaMU AOCIIiIKEHHSI OTPMMAHO TaKi

HayKOBi peaysbTaty: — OTprMasa nojaabluini pO3BUTOK KOMIJIEKCHA MaTeMaTUYHa MOesb M3esb-T10i311a, sIKa



I0JIATKOBO BPAXOBYe€ MiICTPMOYBAaHHS Ta rajoNyBaHHsI Bi3KiB i Ky30Ba BaroHa, CIpUYMHEH] 30ypEHHSIM Bif,
HEPiBHOCTEU 3aJ1i3HUYHOI KOJIii, 110 J03BOJIS€ MigBUIIUTU TOYHICTh MOZEJIIOBAHHS JUHAMIYHUX MTPOLIECIB Ta
IOCJIiIpKyBaTy BIUIUB KOJIMBAHb HA [1ACAXKUPIB K HA CTAJIMX IIBUJKOCTSX, TaK i B IEPEXITHUX PEXXMMAX PYXY. —
Briepuie 3anporoHoOBaHoO MifxXif, 1O MOAEJIOBAHHS HEPIBHOCTEN 3a/1i3HMYHOI KOJIii HA OCHOBI CTaTUCTAYHO-
iH(pOpMOBaHOI HEPOHHOI MEPEXi, SIKa HaBYAEThCs 6€3110CepeIHbO HA BUMipIOBAJIbHUX JAHUX KOHKPETHOI AiJISIHKA
3asi3HuIli 6e3 nonepenHpoi ineHTudikaii aHamiTHYHOI GOPMU CIIEKTPAIBHOI UIiIBHOCTI, 110 AO3BOJISE MiIBUIIUTU
TOYHICTbh MOZEJII0BAaHHS HEPIBHOCTEM KOJIii [J151 OKPEMUX IiJISTHOK 3aJ1i3HUYHOI MepexXi YKkpainu. - OTprumarna
NOJAJbIINI PO3BUTOK METO/IMKA OLIIHKY IIJIaBHOCTI X0y Ta KOM(POPTY NaCaKUPiB y KOMIT'IOTEPHI cucTeMi
VIPaBJIiHHS M3€JIb-TI0i3/10M, SIKa, Ha BiIMiHY BiJl icHyI0uUMX, 6a3y€eTbCs Ha aHaJIi3i BEPTUKAJIbHUX IIPUCKOPEHb 3
ypaxyBaHHSM LIBUAKICHUX PEXUMIB pyxy, 110 3a6e3Ieuye 6iblll OOIPyHTOBaHE BU3HAUEHHS IOITyCTUMOTO PiBHS
KOJIMBaHb. [IpakTH4He 3HAYEHHS OTPUMAHUX Pe3yJbTaTiB: — peaji3oBaHa KOMIUJIEKCHA MOJeJIb PYXY 110i311a, sIKa
IIO3BOJISIE€ JOCIIIKYBaTH MiICTPUOYBaHHS Ta rajolyBaHHs Ky30Ba BaroHa Ta MOro Bi3KiB SIK MiJ] yac CcTajoi
HIBUJKOCTI, TaK i y IEPEXiIHUX MpoLecax Pyxy, iX 3aJIe>KHICTb BiJl MIBUAKOCTI 1101372, IapaMeTpiB CUCTEMU
niABiIyBaHHS Ta HEPIBHOCTEN 3aJ1i3HUYHO] KOJIii; — po3po6sieHO NporpaMHy peasisallilo reHepartii BUNajgKkoBoi
HEpPIiBHOCTI NPO(IJIO 3aJ1i3HUYHOrO LJISIXY HAa OCHOBI METOAY CIIEKTPaJIbHOI IiJIbBHOCTI IIOTY>KHOCTI, IO JO3BOJISIE
aBTOMAaTH30BaHO reHepyBaTy CTOXaCTUYHI podisi KoJii 17151 mociIpKeHb BePTUKAIbHOI AUHAMIKYA PYXOMOTO
CKJIaly; po3po0JieHO IIPOrpaMHUil KOMIIOHEHT, SIKUi peaslizye CTaTUCTUYHO-1HPOPMOBaHY HEMPOHHY MEPEXY IJIs1
re’epatii HepiBHOCTe! 3a/1i3HUYHOI KoJlii 32 {i CTaTUCTUYHMMU XapaKTepUCTUKaMHU, L0 yCyBae NoTpedy B Mifbdopi
IIapaMeTpiB CIEKTPaJIbHOI IIILHOCTI IOTYXHOCTI Ta 103BOJIsIE HABYATU MOJEJb 6€3110CepeIHbO Ha
€KCIIEPMMEHTAJIbHUX JIJaHUX; — pO3p00JIeHO IPOrpaMHUI KOMIIOHEHT, 110 3a6e3ledye po3paxyHOK METOIiB OLIiHKU
KOMQOPTY [IaCaKUPIB Ta MJIABHOCTI XOJly BaroHa Ioisfia Ha OCHOBi JaHUX BEPTUKaJIbHUX IPUCKOPEHD Ky30Ba BaroHa
Ta 03BOJISIE OTPUMYBATH iH(POPMALLil0 ITPO MOTOYHUIN PiBEHb KOMPOPTY NaCaKUPIB Ta NONEPEIKEHHS IPU
[IepeBUILEeHHI JOIyCTUMOTO PiBHIO KOJIMBAaHb 3 iHPOpPMaLli€lo PO WBUIKICTh 110i311a, 32 SIKOI 6YJI0 OTPUMAHO
HE330BiJIbHE 3HAYEHHS; — IPOBELEHO MOPIBHANBPHUI aHai3 MeTogiB lllnepsinra Ta METOLIB 32 CTAaHAAPTOM
EN12299 ta copmyoBaHO peKOMEHIALLI] 100 MOXJIMBOCTI iX 3aCTOCYBaHHS y Pi3HUX MIBUAKICHUX PEXMMax Ta 3a
pi3HMX MapaMeTpiB MiABillyBaHHS M0i3/1a A4J1 PO3PAXyHKY KOMQOPTY sl yKpaiHCbKUX OU3€Jb-TI0i3/1iB
pEerioHasIbHOTO CIIOJIyYE€HHS HAa HEPIBHUX JiISHKaX IIJILXY; 32 pe3yJIbTaTaMU JOCIiIPKEHHS MiATBEPIPKEHO
[IPaKTUYHY Ta TEOPETUYHY LiHHICTh PO3POOJIEHMX MOZEJEN, METOIiB Ta IPOrPaMHUX KOMIIOHEHTIB, HAIAHO

[IPaKTU4HI peKOMeHalii, om0 ix 3aCTOCyBaHHS.

2. The dissertation is devoted to the development of models, methods, and software components for an onboard
computer system for diesel train motion control. These are based on mathematical modeling and neural networks,
and account for the vertical dynamics of the railway car, with the aim of modeling and analyzing dynamic
processes in the "track-rolling stock" system to evaluate ride smoothness and passenger comfort of a diesel train.
Object of research - processes of vertical dynamics of a diesel train during its movement along a railway track.
Subject of research — mathematical models, methods, and algorithms for assessing passenger comfort based on the
vertical dynamics of rolling stock. The aim of the dissertation is to improve ride smoothness and the level of
passenger comfort of a diesel train by accounting for vertical oscillations of the rolling stock in the computer
control system. Based on the research, the following scientific results were obtained: - The comprehensive
mathematical model of a diesel train received further development. Unlike existing models that consider only the
operation of traction asynchronous motors and lateral oscillations of the wheelset, the proposed model
additionally accounts for bouncing and galloping of bogies and the car body caused by disturbances from railway
track irregularities. This improves the accuracy of dynamic process modeling and enables the investigation of
oscillation impacts on passengers not only at constant speeds but also in transient motion modes. - For the first
time, an approach to modeling railway track irregularities based on a statistically-informed neural network (SINN)
is proposed. The network is trained directly on measurement data from a specific railway section without prior
identification of the analytical form of the power spectral density, which enhances the accuracy of track
irregularity modeling for individual sections of Ukraine's railway network. - The methodology for assessing ride
smoothness and passenger comfort within the diesel train computer control system received further development.



Unlike existing approaches, it is based on the analysis of vertical accelerations while accounting for train speed
regimes, ensuring a more substantiated determination of permissible oscillation levels. The practical significance
of the obtained results is as follows: - A comprehensive train motion model was implemented, allowing the
investigation of car body and bogie bouncing and galloping both at constant speeds and during transient motion
processes, as well as their dependence on train speed, suspension system parameters, and railway track
irregularities; — A software implementation for generating random railway track profile irregularities based on the
power spectral density method was developed, enabling automated generation of stochastic track profiles for
studies of rolling stock vertical dynamics; - A software component implementing a statistically-informed neural
network for generating railway track irregularities based on their statistical characteristics was developed,
eliminating the need for selecting power spectral density parameters and enabling direct model training on
experimental data; - A software component was developed to calculate passenger comfort and ride smoothness
assessment methods based on vertical acceleration data of the car body, providing real-time information on
passenger comfort levels and warnings when permissible oscillation levels are exceeded, along with the train
speed at which the unsatisfactory value was recorded; - A comparative analysis of the Sperling method and the EN
12299 standard methods was conducted, and recommendations were formulated regarding their applicability
under different speed regimes and train suspension parameters for comfort assessment of Ukrainian regional
diesel trains operating on uneven track sections. Based on the research results, the practical and theoretical value
of the developed models, methods, and software components has been confirmed, and practical recommendations
for their application have been provided.
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InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HockoB Banentun IBaHoOBUY

2. Valentyn . Noskov

KBasigikamnis: 1. 1. u., nou,., 05.22.09
InenTudgikarop ORCID ID: 0000-0002-7879-0706
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHUil TEXHIYHMIA YHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupnuyosa, Xapkis, XapkiBchkuii p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BnacHe IlpizBume Im's I10-6aTbKOBI Jleonos Cepriit IOpiiioBny

TOJIOBH paju



BaacHe IlpizBume Im's I10-6aTbKOBI Jleonos Cepriit FOpitiosud

TOJIOBYIOYOTO Ha 3acCiiaHHi

BinnmoBizasnbHMi 3a Hi,ILI‘OTOBKy PemertHikoBa [Tosnina EnyapzisHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




