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Pedepar:

1. Y nuceprauii BupineHa 3agada po3poOKy METOIiB 06pPOOKY Ta Iepeaadi JaHux 1 migcucteMu iHGopManiiiHoOro
3a0e3ne4yeHHs MalluHicTa IOKOMOTHBA. Ha mificTaBi BUBUEHHS Cy4acHUX METOZIB i 3ac06iB 06po6KY i nepepaui
JAHUX Ha 3QJIiI3HUYHOMY TPAHCIIOPTI BCTAHOBJIEHO, 10 iCHY€E CYIIEPEYHICTh MIX IiABUIIEHHIM MIBUAKOCTI Ta
iHTEHCUBHOCTI PyXy 3a/1i3HUYHOTO TPAHCIIOPTY, 30iJIbIIEHHSIM KiJIbKOCTi aBapiiHO-HEOE3MNeYHNX OiISHOK,
YCKJIQAHEHHSIM CUCTEeMH YIIPaBJliHHS 3a/Ii3HUYHUM TPAHCIIOPTOM, MiABUIIEHHSIM BUMOT 10 SKOCTi iHdpopMaLifiHOro
3a0€e31e4eHHs] MalllMHiCTa IOKOMOTHUBA Ta 3aCTOCOBYBAaHMMHU MaTeMaTUYHMM arlapaToM i TEXHOJIOTISIMU YIIPaBJIiHHS
KOJyBaHHsI/ieKoayBaHHs. OOI'PYHTOBaHO BUOIp TEXHOJIOTII MaTeMaTU4HOI popmatisalii Ha OCHOBI Mepex
MacoOBOI'O OOCJIyTOBYBaHHS Ta HEPOHHUX Mepek. Po3po6sieHO KOHIENTyaIbHY MOZIEN b 6€3]POTOBOTO CeIMEHTY

nigcucremu iHpopmariiiiHoro 3a6e3nedeHHs MallHiCTa JIOKOMOTUBA, SIKA [100Y10BaHA 3 BUKOPHUCTAHHIM



TexHOoJ0Tii 4G i BpaxoBye Tun moayauii QPSK Ta npouenypy nepeMexxinHs npy nepegadi Kagpis A1 3HUKEHHS
HIMOBIPHOCTI ITOMUJIKOBOTO ITPUIOMY I1py 3a6e3le4eHHi BUCOKOi IBUIKOCTI epeadi fanux. Po3pobiaeHo
MaTeMaTU4Hy MOJeJib IIPoliecy Nepejadi JaHux 1o pisnyHoMy posnogineHomy uplink kaHamy, sika BpaxoBye
0CO6IMBOCTI Iepeayi JaHuX BignoBinHO Ao ctaHgapTy LTE B guHaMiuHKMX yMOBax MaricTpasli 3aili3HuLl i 103BoJIse
OLIiIHMTH IMOBIPHOCHO-YaCOBi XapaKTE€PUCTUKU NIPOLIECY Nepeadi JaHUX B NifgcucTeMi iHpopMmaliiiHoro
3a6e3Me4YeHHs] MallMHICTa JOKOMOTHBA. PO3p061€HO MaTEMAaTUYHY MOJIEJIb YIIPABJIiHHS JJOCTYIIOM /10 CETMEHTY
KOMIT'IOTEPU30BAHOI CUCTEMH 3aJ1i3HUYHOTO TPAHCIIOPTY, sIKa BpPaXOBy€e OCOOJIMBOCTI Nlepeiayi JaHUX BiAIIOBiTHO
no craHgapty LTE B guHamiyHMX yMOBax maricTpali 3aii3HuLi. YA0CKOHAJTIEHO POLEAYPY 3aBalOCTINKOTO
IleKOIIyBaHHS [IOTOKOBOTO Bifl€0, 1110 IIepelaeThcsl B 6e30poToBOMY cerMeHTi 4G Mepeski niicucreMu
iHpopMaliiiHOro 3ab6e3neyeHHs] MalllHiCTa JIOKOMOTHUBA, 1110 J03BOJISE MiABUIIUTU ONIEPAaTUBHICTbh NPU Nepenayi
IaHUX, CKOPOTUTHU 3arajbHy KiJIbKiCTb OOYMCIIEHb [IPY I€KOAYBaHHi i 3BIIbBHUTH 06YMCIIIOBAJIbHI pecypcu
KOMII'IOTEPU30BAHOI cUCTeMU. PO3p006I€HO iHTEIeKTyaIbHy CUCTEMY KOHTPOJIIO CTaHy HEOE3MEeYHUX Ii/ISTHOK
3aJIi3HUYHOrO NIJISIXY i3 3aCTOCYBAaHHSIM aJallTOBAHOI 3rOPTajbHOI HEUPOHHOI MEPEXIi, IO LO3BOJISIE MiIBUILATU
IOCTOBIpHICTh PO3Ii3HAaBaHHS HEOE3MeYHUX CUTYallill Ha 3aJli3HUYHUX Ilepei3nax i iHpopMyBaTy MalIMHICTa B pasi
BMHUKHEHHS KPUTUYHOI cuTyauii. O6rpyHTOBaHO IPAKTHU4HI PEKOMEH ALl 010 3aCTOCYBaHHS PO3POOJIEHUX
METOJIiB.

2. The thesis solves the problem of developing methods for processing and transmitting data for the locomotive
driver's information support subsystem. Based on the study of modern methods and means of processing and
transmitting data on railway transport, it is established that there is a contradiction between the increase in the
speed and intensity of railway traffic, the increase in the number of emergency areas, the complexity of the railway
transport management system, the increase in the requirements for railway transport safety and the applied
mathematical apparatus and technologies of coding / decoding. The choice of technology of mathematical
formalization based on queuing networks and neural networks is justified. A conceptual model of the wireless
segment of the locomotive driver's information support subsystem has been developed, which is built using 4G
technology and takes into account the QPSK modulation type and the interleaving procedure for frame
transmission to reduce the probability of erroneous reception while ensuring a high data rate. A mathematical
model of the process of transmitting video data over a physical distributed uplink channel that takes into account
the peculiarities of video data transmission in accordance with the LTE standard under dynamic conditions of the
railway main line is developed and allows to estimate a wide range of probability-temporal characteristics of the
video data transmission process in the locomotive driver's information support subsystem. A mathematical model
of access control to the segment of a locomotive driver's information support subsystem has been developed,
which takes into account the peculiarities of video data transmission in accordance with the LTE standard in the
dynamic conditions of the railway line. The procedure for noiseless decoding of streaming video in the wireless 4G
network segment of the locomotive driver’s information support subsystem is improved. It allows to increase
efficiency in data transfer, to reduce the total number of calculations during decoding and to release the
computing resources of the computerized system. An intelligent system for monitoring the state of dangerous
sections of the railway using an adapted convolution neural network has been developed, which makes it possible
to increase the reliability of the recognition of dangerous situations at railway crossings and inform the driver in
the event of a critical situation. Practical recommendations as for the developed methods application are
substantiated.
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