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JloricTn4Hi TeXHOJIOTII HA MIANPUEMCTBAX TPAHCIIOPTY i IPOMMCJIOBOCTI

CIIPOMOXKHICTh KOHKPETHO1 CTaHI[li ePECTAaHOBKH.

BnopoBamxennss  eBpomneiicbkux  pimenb  (DAC, RFID, TMS) nae
BUMIPIOBAaHUN pPE3yJbTaT: CKOPOUYEHHS Yacy oO0poOku moizaa Ha 28% (3 5,4 no
3,9 roxa), 30UIBIICHHS MPONYCKHOI crpomMoxHocTi Ha 28% (3 50 1o
64 110i3118/1100Y), 3MeHIIeHHs uepru Ha 62% (3 2,1 1o 0,8 noizxa).

OnTuMizanis TPUKOPAOHHOT 3aTI3HUYHOT JIOTICTUKKA YKpaiHU € Ba)JIMBUM
HalpsIMOM DPO3BUTKY TpPAHCHOPTHOI CHUCTEMM B YMOBAaX BOEHHOIO CTaHY.
3anpomnoHOBaHa MOJENb aBTOMAaTH30BaHOI iH(l)opMauiﬁHo'i CUCTEMH Mae€
IMPaKTU4YHC 3HAYCHHA, OCKIJIbKH HOEI[HYC pO3HOI[1J'I IIOTOKIB 13 I_[I/I(l)pOBHM
KOHTPOJIEM I[OKYMCHTIB 1 TEXHIYHUMH MOXJIMBOCTSIMHU 1H(PACTPYKTYypH.
KomMmiiekcaui HII[XI,Z[, 10 BKJIFOYHAE aBTOMaTI/ISaI_IIIO I[OI(YMGHTOO61Fy, PO3BHUTOK
€BPOKOJIi, MOJEpHi3allil0 MyHKTIB MPOIMYCKYy Ta BIPOBAUKEHHS CY4aCHHUX
U(GPOBUX TEXHOJOTIH, JO3BOJUTH CKOPOTUTH MPOCTOI, 3MEHIIUTH JIOTiICTUYHI
BUTPATH Ta MIABUIIUTH KOHKYPEHTOCIIPOMOKHICTh YKPAiHCHKOIO €KCIIOPTY.
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TEXHOJOTI'I IHTEJEKTYAJBHOI'O MOHITOPUHI'Y TA
NPEIUKTUBHOI'O OBCJIYT'OBYBAHHS 3AJII3BHUYHOI
IHOPACTPYKTYPU

TECHNOLOGIES OF INTELLIGENT MONITORING AND
PREDICTIVE MAINTENANCE OF RAILWAY INFRASTRUCTURE

kano. mexu. Hayk A. O. Kosanvos, IO. B. Ilpoxopenko
Vrpaincoruil oepoicasruii ynieepcumem 3aniznuuno2o mpancnopmy (m. Xapkis)

A. Kovalov, PhD (Tech.), Y. Prokhorenko
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CtabinbHICTh MEPEBIZHOTO IPOIECY KPUTUYHO 3aICKHTh Bl TEXHIYHOTO
cTaHy I1HQPACTPYKTYypH Ta pPyXOMOTo CKiIady. TpaguiiiiHo Ha 3aji3HHUII
3aCTOCOBYBajacs CTpaTerisi  IUIAHOBO-TIOTNEPE/KYBAIBLHUX  PEMOHTIB, i€
MepIOANYHICTh OOCIIYyrOBYBaHHS BH3HAYaJIacs YacOBUMH I1HTEpBajlaMH a0o
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00cAroM BUKOHAHOI poOOTH (HAIpaIfOBaHHIM y TOHHO-KUIoMeTpax). [Ipote Taka
MOJIEbh YaCTO MPU3BOJUTH a00 A0 HAJIUIIIKOBUX BUTPAT PECYPCIB HA 3aMIHY LIE
MPUJIATHUX BY3JiB, a00 0 HECBOEYACHOTO BUSBIICHHS MPUXOBAHUX JE(PEKTIB, 110
IIPOBOKYIOTh PANTOBI BIAMOBH.

CydacHi mporpamMHo-amapaTHi KOMIUICKCH JiarHoctuku, Taki sk KTCM
(KOMITIEKC TeXHIUYHUX 3ac001B MOHITOpHHTY) a00 ACJIK (aBTrOmMaTh30BaHa cucrema
JIUCIIETYEPCHKOTO KOHTPOJI0), TEHEPYIOTh KOJOCAIbHI OOCSTH TEJIEMETPUYHOL
iHpopmartii. [lpore mepBuHHI J1aHi 0Oe€3  IHTENIEKTYyaJbHOI  IHTEpIIpeTarii
3JTMIIAIOTECS JIMIIIE KOHCTATalll€l0 HasBHOrO craHy. llepexim m0 KoHuerii
npeaukTrBHOrO obcmyroByBanHs (Predictive Maintenance — PdM) nepenbauae
BUKOPHUCTaHHS aJITOPUTMIB MAaIlIMHHOTO HABYAHHS JJIs1 IPOTHO3yBaHHS WMOBIPHOCTI
BIJTMOBH JI0 MOMEHTY i (pakTHUHOTO BUHUKHEHHS [ 1].

AHani3 4acoBHX PsJIiB, OTPUMAHUX BIJ JATYMKIB BIOpailii, TemnepaTypu Oykc
Yy Hampy>KEHHA B peilKax, J03BOJISIE 1ACHTH(IKYBaTH aHOMaii, SIKi HEBUIUMI
JUIsl CTaHJAPTHUX TOPOTOBUX CHUCTEM KOHTpoito. Jlns Bupimenns 3amay PAM
JIOIITBHO 3aCTOCOBYBATH apXiTEKTypH JOBTacTOl KOPOTKOCTPOKOBOI Tam’sTi
(LSTM), mio crermiani3yroThCsl Ha BHSBICHHI 3aJ€KHOCTEH Y TOCITIAOBHOCTSIX
JaHuX. Y BHUMNAAKaxX, KOJIM Tpupoja AeexTy Mae CKIQAHWN HeTiHIWHUN
XapaKkTep, BUCOKY €(MEKTUBHICTh JEMOHCTPYIOTh METOJM OMOPHHUX BEKTOPIB
(SVM) Ta BumankoBux iiciB (Random Forest), siki 703BOMSIFOTE KiacudiKyBaTH
CTaH 00’€KTa SIK KHOPMay, «IepelaBapiiHMiD a00 «KPUTUUHUNY.

BnpoBamxeHHss Takux cUCTeM y PoOOTYy JIHIMHUX MIAPO3AUTIB 3allI3HUI
JTO3BOJISIE:

- MIHIMI3YBaTH KUIbKICTh BUIAJIKIB «HETUIAHOBOTO» BHIYYEHHS JIOKOMOTHUBIB
3 00iry;

- onTtumizyBatd rpadik «BIKOH» JUIsi PEMOHTY KOJii, 0a3ylouuch Ha
peanbHOMY 3HOCI, a HE Ha CTATUCTHUYHUX yCEPETHEHHSX;

- MIJBUINUTU O€3MEeKy pyXy 3aBJSKW BUSBIECHHIO JIerpajailii KOMIIOHEHTIB Ha
PaHHIX CTaJlsX.

TaxuMm uMHOM, IHTENEKTyaIbHUH MOHITOPUHT CTA€ MEPIIUM piBHEM IIU(PPOBOT
€KOCHUCTEMH, 1110 TTocTadae BepudIKOBaHI JaHi JJIs BUIIKMX PIBHIB YIIPaBIIIHHA Ta
ONTHMIi3aIllii.

[Topsim 13 CEHCOPHOIO JIarHOCTUKOIO MPUXOBAHUX NE(PEKTIB, KPUTUYHOTO
3HAUYCHHS HAOyBa€ IHTEJICKTYaJIbHUN BIJICOMOHITOPHHT 3a JIOIMOMOTOIO CHCTEM
KOMII'FOTEPHOT0 30pY, HI0 (PYHKIIOHYIOTh Ha 0a31 3ropTKOBUX HEUPOHHUX MEPEK
(CNN). OpauMm 13 HallOUIbII ~ BpA3JIMBUX  €JIEMEHTIB  3allI3HUYHOT
1HQPACTPYKTYpH, A€ TpaauliiiHO (PIKCYeThbCcs 3HAYHA KUIBKICTh I1HITUICHTIB 3a
Y4YacTIO aBTOTPAHCIIOPTY Ta MIMIOXOIB, 3aTHIIAIOTHCA MEePEi3an.

JIsi  HIBEIOBaHHS IIUX PHU3UKIB PO3POOJSIOTHCS Ta BIPOBAHKYIOTHCS
komiiekcrn Ha KmrtalT AISS4RCT (Artificial Intelligence-based Surveillance
System for Railway Crossing Traffic). 3a3nauena cuctema 1HTErpye TEXHOJIOTi
nepudepiitnux  obuncinens (Edge Computing) mis 3aiiicHeHHS JETeKIli,
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kinacudikamii Ta Oe3MepepBHOrO BIACTEKEHHS TPAEKTOPIA 00’€KTIB y 30HI
nepeizay B pexuMi peaabHoro yacy. Onrumizaiisi 00UMCIOBAIBHUX MPOLECIB 32
nonomororo iHcTpymeHTapiiB TensorRT Ta oneTBB no3Bonsie panukanbHO
M1BULLUTH TPOJIYKTUBHICTh MOJEII. 30KpeMa, MBUAKICTh 1HPepeHcy (00poOku
KaapiB) 3pocrae a0 54,79 xagpiB Ha cekyHay (FPS) Ha cramionapaux
apxiTekTypax Ta jocsarae crabubHux 29,19 FPS mnpu posropranHi Ha
CHellagi30BaHuX BOYIOBaHUX IUIaTPopMax nepu@epiitHux 00UncIeHb.
3a0e3neyeHHsT Takoi YacTOTH OHOBJIIEHHs 1HGopmarii € abCoIMIOTHO
KPUTUYHOK BUMOTIOIO JIJISI CUCTEM PEAJIbHOTO 4Yacy, OCKUJIBKHU J103BOJISIE MUTTEBO
TreHepyBaTU CHUTHAJI TPUBOTH I aBTOOJOKYBaHHS Yy BUIAJKy BHSIBICHHS
NEepenKou, Mo He 3anuiiae nepeiza. [Ipu TecTyBaHHI Ha e€TaJOHHOMY HabOpi
nanux CDnet 2014 cuctema mpo/IeMOHCTpYBajla BUCOKMHM NMOKa3HUK TOYHOCTI (F-
measure) Ha piBHI 87,67%, CyTTEBO MEPEBEPIIUBIIN KIACUUHI METOIN BUIJICHHS
00'exTiB mepeanboro miany [2]. Lei miaxin 3ade3neuye nepexia Bij NaCUBHOTO
CIIOCTEPEXKEHHSI JO0 TPOAKTUBHOTO YIMPABIIHHSA, I1HTErPYIOUMd aJITOPUTMHU
PO3paxyHKy OUIKYBAHOTO Yacy 3aKpUTTSI MEPEi3y.
[1] The journey toward Al-enabled railway companies. UIC & McKinsey & Company. International Union of
Railways, 2024. URL: https://www.mckinsey.com/industries/infrastructure/our-insights/the-journey-toward-ai-
enabled-railway-companies.

[2] Papathanasiou M., [Ta in.]. Artificial Intelligence-Based Surveillance System for Railway Crossing Traffic.
IEEE Sensors Journal. 2021. Vol. 21. P. 15515-15526.

V]IK 331.457.46

MPO®ECIHHI PUBUKHU MPAIIIBHUKIB I'AJTY3I TPAHCIIOPTHOI
JIOTICTUKHU B CYHACHHUX YMOBAX

OCCUPATIONAL RISKS OF WORKERS IN THE TRANSPORT
LOGISTICS INDUSTRY IN MODERN CONDITIONS

kano. mexH. nayk /[. C. Ko3zoooii
Ykpaincoxuii 0eporcasnuii ynisepcumem 3aniznuyno2o mpancnopmy (m. Xapxis)

D. S. Kozodoi, PhD (Tech.)
Ukrainian State University of Railway Transport (Kharkiv)

CydacHUl PO3BUTOK TPAHCHOPTHO-JIOTICTUYHOI Tally3l XapaKTepU3yeTbCs
AKTUBHUM BIIPOBADKECHHSAM ITU(PPOBUX TEXHOJIOTiH, aBTOMATH30BaHUX CHCTEM
yIpaBJiHHS, IITY4HOro iHTEeNeKTy, IaTepHery peudeit (IoT), GPS-MoHiTOpuHTY,
pOOOTH30BaHUX KOMIUIEKCIB Ta €JIEKTPOHHOTO JOKyMEHT000iry. be3ymoBHO 11e
COpus€e MIABUILEHHIO €(EeKTUBHOCTI TeEpeBE3€Hb, ONTHUMI3AIlii MapUIpyTiB,
CKOPOYCHHIO BUTpAT 1 MOKpPAIIEHHIO SKOCTI JOTICTHYHUX MOocIyr. BomHouac
nrdpoBa TpaHcdopmallis CTBOPIOE HOBI BUKIHUKH Yy cdepi OXOpOHHU Ipalll Ta
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