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AHoTars

bakanaBpceka kBamidikamiiHa poboTa Ha 3700yTTS CTymeHs OakaiaBp 3a
cremianbHicTIO 151 ABTOMaTH3allis Ta KOMIT IOTEPHO — IHTErPOBaHI TEXHOJIOT1T Ha TeMY
«Po3pobka cuctemu 3a1i3HUYHOI aBTOMAaTUKH ISl METPONOIITEHY Ha OCHOBI AaTYMKIB
IPOXOAY KOJMICY». YKpalHCHKUN Jep)KaBHUM YHIBEPCUTET 3ali3HUYHOTO TPaHCHIOPTY,
Kadeapa « ABTOMaTHKa Ta KOMIT FOTEPHE TEICKEPYBaHHS PyXOM MOi3/iB» — XapkiB, 2025
piK, 75 CTOPIHOK MOSICHIOBAJIBHOT 3aIIUCKHU, MICTHTh 3 TaOnuili Ta 23 pUCYHKH, CIIUCOK
BUKOPUCTAHUX JPKEpes MICTUTH 3 21 HaliMeHyBaHHSI.

bakanaBpchka kBamidikaliiina poboTa MpUCBSIYEHA NOCTIHKEHHIO Ta po3pooir
CUCTEM aBTOMAaTHMYHOI 1J€HTU(IKAIll PyXOMOro CKIIaay 13 3aCTOCYBaHHSIM CYYaCHUX
TEXHOJIOT1H. Y poOOTI MPOBEACHO aHai3 ICHYIOUMX METOMAIB 1IeHTU(]IKaIlli, PO3ITISTHYTO
PI3HOBUIM aBTOMATH30BAHMX CHCTEM Ta iXHI OCHOBHI 3aBiaHHs. OcoOnuBy yBary
IOPUAUIEHO TEXHOJNOTISIM BiJICOCIIOCTEPEKEHHSI Ta PajioyacTOTHOI 1AeHTH(IKALii
(RFID), a takox crnernudiii 3actocyBaHHsl TexHoJorii Amtech, Dynicom Ta cucremu
«ITanpmar.

Hpyruil  po3Ain NPUCBAYEHUN MPOEKTYBAHHIO MIKPONPOLECOPHOI CHUCTEMU
aBTOMATUYHOI 1AeHTH(}IKAIII PyXoMOro CkJaay. Po3misHyTOo TpHHIMIN poOOTH,
OpraHi3alil0 CHCTEMHM, JIOTIKy Ta €Talud BHUKOHAHHS alrOpUTMY 1AEHTH(IKALIi.
3anponoHOBAaHO AJITOPUTM MIAPAXyHKY KUIBKOCTI BaroHiB Ta aHami3 (yHKIIOHYBaHHS
JAaTYMKIB mipoxoay koiicHux map AITJ[ —01.

Y  TperhoMy poO3aUTL  PO3MISAAETHCS  PO3poOKa  MiIJICUCTEMU  ONTHYHOI
imeHTudikamii Ha OCHOBI HEHPOHHUX Mepex. JloCHiKeHO CTPYKTYpy Ta MeEXaHi3M
(GYHKIIOHYBaHHS, aJTOPUTMH PO3II3HABAHHS HOMEPIB PYXOMHUX OJIMHHUIIb, & TAKOX
BUKOPUCTAHHS IUTYYHOTO IHTENEKTY. BuBUeHO 0COONMBOCTI HaBYaHHS HEHPOHHUX
MEpeX, IXHIO TOIMOJIOTII0 Ta ONTHMI3allito. BUkoHaHO TeXHIUHE MOJCIIIOBAHHS CHCTEMU
onTuyHOi 1ineHTUdikamii. OTpuMaHi pe3ynbTaTd MOXYTb OyTH BUKOPUCTaHI IS
MiABUIIEHHS €(QEeKTUBHOCTI aBTOMAaTu3amii igeHTU(IKaIli pyXoMOro CKiIaay Ha
3aJII3HUYHOMY TPAHCIIOPTI.

KJIFOYOBI CJIOBA: ABTOMATHWYHA IJIEHTHU®IKALIIL;, PYXOMUH
CKJIAL; BIHEOCITOCTEPEXEHHS; PAIIOYACTOTHA IJEHTUDIKALIIA (RFID);
AMTECH; DYNICOM; HEMPOHHI MEPEXI; IITYYHWM THTEJIEKT; JTATUMKH

[POXONY KOMCHWX TTAP (IO —01) ONTUYHA ITEHTUQIKATIS




Abstracts

Bachelor's thesis for a bachelor's degree in the specialty 151 Automation and
computer-integrated technologies on the topic “Development of a railway automation
system for the subway based on wheel travel sensors”. Ukrainian State University of
Railway Transport, Department of Automation and Computerized Train Control —
Kharkiv, 2025, 75 pages of explanatory note, contains 3 tables and 23 figures, the list of
references includes 21 titles.

The bachelor's thesis is devoted to the research and development of automatic rolling
stock identification systems using modern technologies. The work analyzes existing
identification methods, considers the types of automated systems and their main tasks.
Particular attention is paid to video surveillance and radio frequency identification (RFID)
technologies, as well as the specifics of using Amtech, Dynicom, and the Palm system.

The second section is devoted to the design of a microprocessor — based system
for automatic identification of rolling stock. The principles of operation, organization of
the system, logic, and stages of the identification algorithm are considered. An
algorithm for counting the number of cars and an analysis of the functioning of the DPD
— O0lwheel set passage sensors are proposed.

The third section considers the development of an optical identification
subsystem based on neural networks. The structure and mechanism of functioning,
algorithms for recognizing the numbers of rolling stock, as well as the use of artificial
intelligence are investigated. The features of neural network training, their topology and
optimization are studied. The technical modeling of the optical identification system
was performed. The obtained results can be used to improve the efficiency of
automation of rolling stock identification in railway transport.

KEYWORDS: AUTOMATIC IDENTIFICATION; ROLLING STOCK; VIDEO
SURVEILLANCE; RADIO FREQUENCY IDENTIFICATION (RFID); AMTECH;
DYNICOM; NEURAL NETWORKS; ARTIFICIAL INTELLIGENCE; WHEEL PAIR
PASSAGE SENSORS (DPD - 01); OPTICAL IDENTIFICATION.
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Beryn

TexHomorii po3Mmi3HaBaHHA PYXOMOTO CKJIaAy JO3BOJISIIOTH aBTOMAaTHYHO
3YUTYBAaTU 1 0OPOOJISATH AaHI MPO HOMEPHU BaroHiB. 3aBASKU iX BIPOBAIKEHHIO 3HAYHO
MOKPAIY€ThCS TOUHICTh 1 MIBHUAKICTH 300py 1H(OpMAIi Mpo CTaH JOKOMOTHBHOTO Ta
BaroHHoro mapky. lle crpusie ontuMizaliii poOoYnX MPOIECIB, CKOPOUCHHIO IMOTPEOH B
MEePCOHANII Ta Tepexomay Ha mudpoBi METOaW OOMIHY MaHUMH 0O€3 BHUKOPHCTAHHS
nanepoBuX HOCIiB. Y il poOOTI pPO3MIANAETHCA PO3pOOKA KOMIUIEKCHOI CHUCTEMU
aBTOMATU30BaHO1 1ICHTU(IKAIIl] Ta TEXHIYHOTO MOHITOPUHTY PyXOMOTO CKIamy [6].

Crpykrypa cucteMu Mae OararopiBHEBY opranizaifito. Ha mouaTrkoBomy piBHI
(GYHKITIOHYIOTh KOJIOB1 JIATYMKH, BCTAHOBJICHI Ha KO)KHOMY BaroHi. HacTymuuii piBeHb
BKJIIOYA€ TyHKTHU 3YMTYBaHHs 1H(POpMalii, OCHAIIEH] JOAATKOBUMHU 3aC00aMU KOHTPOJIIO
— KaMepaMHu JJIs BU3HAYEHHS TeMITepaTypu OyKCOBUX BY3JIIB Ta I’ €30€IEKTPUIHUMU
ceHcopaMu, 10 (PikCyroTh MOXKIHBI JedeKTH Koiic. JlaHi, oTpuMaH1 BiJl 3UUTYBaJIbHUX
MYHKTIB, NEPENAOThCA 10 1HPOPMALIMHUX BY3JiB JIIHIHHOTO Ta MariCTpaJbHOIO PiBHIB,
a TIOTIM CHPSIMOBYIOThCA Y LIeHTpanbHui aHamituuauil nentp I'IOL] V3, skuii Buctymnae
BUIIOIO JJAHKOIO CUCTEMH YIIPaBIiHHS.

Po3msigaeThes Kinbka MOXKIIMBUX KOH(QIrypariidi cuctemu. Ha nmodyarkoBomMy erarti
JIOITBHO 3aCTOCOBYBaTH TEXHOJIOTII0 ONTHUYHOTO PO3II3HABaHHS, sIKa HE TOTpedye
JOJJATKOBOTO OOJIaHAHHS HA BaroHax. Y TOJAJbIIOMY, 3 IHTErpalli€l0 KOJOBHUX
OOpTOBUX MATUMKIB, CTaHE MOXJIMBOIO OLIBIN HaJliHA 1AeHTU(IKAIIS 3a JTOIMOMOTOIO
pagioyacTOTHUX TexHOOT1i. OMHAK TOBHE OCHAIEHHS BChOTO MAPKy PYXOMOTO CKJIaay
TaKUMH JIaTYNKAMH € TPUBAIUM IIPOIIECOM, 1110 TTOTPeOye 3HAYHUX PECYPCIB Ta vacy.

VY 1elt nepexigHuil mepioa € MOKIIMBICTh BUKOPUCTAHHS KOMOIHOBAHOI CHCTEMH,
sKa MOEJHY€E ONTUYHY Ta PaJlovacTOTHY 1IeHTU(]IKaII0. Y Mexax Ii€i poOOTH TaKOXK
Oyma po3poOsiieHa HEHUpPOHHA MeEpeka, 37aTHAa pO3Mi3HaBaTH HOMEpPU BaroHiB Ha
dotorpadisx. JocmimkeHHs Moka3amd, 1o s Mepexa e(HEeKTHBHO BU3HAYAE HOMEPH

HaBITh 32 YMOB 00OMEXEHO1 BUIUMOCTI Ta 3a0pyHEHHS MOBEPXHI BaroHa [6].

Apk.
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BucHoBku

CucteMu aBTOMAaTHYHOI 17eHTH(]IKAIT PyXOMOIro CKJIaay 3AaTHI aBTOMATHUYHO
3YMTYyBaTH HOMEPH BaroHIB Ta OIEPATUBHO OOpOOJSITH OTpPUMaHy 1H(OPMAIIIIO.
BrpoBakeHHsI TakuxX 1HHOBALIMHUX TEXHOJOTINA 3abe3mneuye 3HaYHE MOKpAIICHHS B
po0oTI 3anmi3HUYHUX HepeBe3eHb. OJIHUM 13 OCHOBHHUX IIepeBar € IiJBHUIICHHS TOYHOCTI
Ta MBHUIKOCTI 300py 1 0OpOOKHM JaHWX IOAO CTaHy BarOHHHWX 1 JIOKOMOTHBHHUX TapKiB,
0 JI03BOJIAE€ 3AIACHIOBAaTH OUIbII ONEpaTuBHY 3BITHICTH. KpiM TOro, 3aBasku
3MEHIIIEHHIO TIOTPEOU B JIFOICBKOMY pecypci i py4yHOTo 300py JIaHUX, MOXKHA 3HAYHO
CKOPOTHTH INTAaT TpalliBHUKIB. BomHodac, cuctema chpuse BIPOBAKCHHIO 0e€3
nanepoBux 1HQOPMAIIHHUX TEXHOJOTIH, M0 POOUTH TMPOLECH OUIBII 3PYyYHHUMH,
3MEHIILIY€ BUTPATU HA JOKYMEHTOOOIT 1 MIABUILY€ €(DEKTUBHICTD YIIPABIIIHHS.

[IponoHy€eThCS BHUKOPHCTOBYBaTH KOMOIHOBAaHY CHUCTEMY, sIKa TMO€EAHY€E Bl
TEXHOJOT1i ieHTudikamii: onTuyHy Ta paaiodactoTHy. PamiodactoTHa ineHTHbIKAIlSA
Ma€e OLIbIIYy TOYHICTH 1 J03BOJISI€E €(PEKTUBHO MpallOBaTH B YMOBaxX, A€ ONTHYHE
po3Ii3HaBaHHs Moxe OyTu yckinamgHeHe. [Ipote, mist Baronis, mo He ocHamieHi RFID —
TPaHCIOH/IEPAMHU, BUKOPUCTOBYBATUMETHCSI CHCTEMa ONTHUYHOTO po3mi3HaBaHHs. [l
peamizaiii 11€i TEXHOJOTi Oyiau po3poOJieHI ONTHUMI30BaHI aJIrOPUTMU OOPOOKHU
300paxkeHb. [IpormoHOBaHMII METO/l Ha OCHOBI HEHPOHHUX MEpEeX 3a0e3Iedy€e BUCOKY
TOYHICTh 1 IIBHUJKICTH PO3MI3HABAaHHS HOMEPIB BaroHiB 300paxkeHHsMH. Lledl minxiz
JTO3BOJISIE  aBTOMATU3yBaTH TIpoliec 1fAeHTUdIKAIll, 3HAYHO 3HIKYIOYM HMOBIPHICTh
MOMWJIOK, XapaKTePHUX IS TPATUIIAHAX METOIB. AJITOPUTM HEHPOHHOT MEPEXi 31aTeH
e(eKTUBHO OOPOOJISTH BEIUKI OOCATH AaHUX, 3a0€3MeUyI0Yr ONepaTUBHE PO3Ii3HABAHHS
HOMEPIB y pealbHOMY 4aci, 1[0 KPUTUYHO BAXIJIHMBO ISl IHPPACTPYKTYpPH TPAHCIIOPTY.
Pe3ynbrati MOE/IIOBaHHS MOKA3ylOTh, 110 CUCTEMA MPAIlo€ CTAa0UTIBHO B PI3HOMAHITHUX
yMOBax, HaBiTh 3a 3MIHHUX OCBITJIIOBAJIbBHUX Ta MOrogHux ymoB. lle mo3Bosse
3aCTOCOBYBATH ii B IIUPOKOMY CIIEKTPi peaabHUX 3a1a4, Jie MOTpiOHA BUCOKA HAIWHICTB 1

IIBUJIKICTh OOPOOKH.
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