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JOCTY[THUMHK ¥ MiATBEPUKCHUMH  HE3aJeKHUMH
yYaCHUKaMH MEPEKI.

Big Data Buctymae KIIOHOBMM iHCTPYMEHTOM Yy
NPUHHATTI  CTpaTeriyHUX 1 TAaKTUYHHX  PillCHb.
AHaJiTHKa BENMKUX JaHHUX J03BOJISIE MPOTHO3YBATH
MONTUT, ONTHUMI3YBaTH piBHI 3amaciB, 3MCHITYBaTH
PH3HMKM 3aTPUMOK Yy TIIOCTa4aHHI Ta IIiJIBHIIYBaTH
e(eKTUBHICTh TPAHCIIOPTHUX MOTOKIB. J>Kepemamu
nmaHnx € cucremMu GPS-masiramii, cencopu IoT,
TPAHCTIOPTHI Ta CKJIAJIChKI MIaThopMHu, a TakoX IaHi
NpO KJII€HTCHKY MOBEAIHKY. BUKOPHCTaHHS anropuTmiB
MAIIMHHOTO HABYaHHSA [a€ MOXJIHUBICTh OyayBaTH
MPOTHO3M Ta BUSBJIATH NPUXOBaHI 3aKOHOMIPHOCTI, 110
HEJIOCTYIHI JUIsl TpPajWIiHHUX METOAIB aHamizy. Y
pe3ynbTaTi KOMMaHii OTPUMYIOTh I1HCTPYMEHT ISt
HMIBUAKOI peakiii Ha 3MiHM PWUHKY W OUIbII TOYHOTO
TUIAaHYBaHHS JIOTICTUYHHX OTIepalliil.

InTerpanisi xMapHuX cepBiciB, 0J0KYelHY Ta
Big Data ¢opmye enunHe 1mdpoBe cepemoBHIIE
VIpaBIiHHA  JIOTICTHKOIO. XMapu  3a0e3leuyloTh
JIOCTYTIHICTh 1 MaciiTabOBaHICTh NaHUX, ONOK4YEiiH —
Mpo30picTh 1 Oe3neky, a Big Data — rimboky aHamiTHKY
Ta TPOTrHO3YBaHHA. Taka  CHHEpris  IO3BOISIE
CTBOPIOBAaTH «PO3YMHI» JIOTICTUYHI CHCTEMH, 37aTHi
aJanTyBaTUCA 10 BHUKIMKIB TJIO0AIBHOTO PHHKY,
3a0e3meuyBaTi HadiiHICTD 1 6e3mepepBHICTh NOCTaYaHb,
ITiIBUIITYBATH SKICTh 0OCITyrOByBaHHS KITi€HTIB.

PazomM 3 THM, BOPOBaDKCHHS IMX TEXHOJOTIH
TOB’s3aHE 3  HHU3KOI  BHUKIHKIB:  3HAYHUMHU
IHBECTHIIIIMH, TOTPEOO0 B MOJCpHi3allii 3acTapiinol
iH(pPACTPYKTYpH, HEOOXITHICTIO MiATOTOBKH IIEPCOHATY
Ta 3abe3meueHHst kibepOesrexu. IIpore mepcrexTHBH,
SKi BOHH BiJIKPUBAIOTh, 3HAYHO IIEPEBAYKAIOTh BUTPATH,
apke nuppoBa TpaHCHOpMAIis CTaE 3aIOPYKOIO
PO3BUTKY Ta CTIHKOCTI JIOTICTHYHUX CHCTEM.

BucnoBku. Bukopucranus nuppoBUX TEXHOIOTI i
y JIOTICTHII CTBOPIOE YMOBH IS  e(EeKTHUBHOTO
VOpaBJIiHHA, NPO30OPOCTI Ta AaJalNTHUBHOCTI CHUCTEM
nmocravaHHsa. XMapHi cepBicH, Onokueiin ta Big Data €
B33a€EMOJIONTOBHIOIOYMMH  IHCTPYMEHTaMH, LI0 pPa3oM
(hOpMYIOTh OCHOBY CYYacHOI JIOTICTUKH. Y HaHOMIKYii
MEPCIEKTUBI ix iHTerparis BHU3HAYaTUME
KOHKYPEHTOCIPOMOXKHICTD IiJIITPUEMCTB Ta CIIPUATHME
CTaHOBJICHHIO IHTENEeKTyaJIbHUX TPAHCIIOPTHO-
JIOTICTUYMHHUX MEPEeX, 3JIATHUX BiJNOBIATH HA BUKIIUKA
I00aThHOT €KOHOMIKH.
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IMPROVEMENT OF TECHNICAL
DIAGNOSTICS OF RAILWAY AUTOMATION
SYSTEMS

In the current conditions of martial law and a
shortage of staff for the timely maintenance of railway
automation systems, improving the technical diagnostics
of these systems is a relevant task. Technical diagnostics
of railway automation systems are classified according
to several criteria [1]:

— Dby purpose and functionality (performance
monitoring, technical condition assessment,
fault detection (localization), residual life
prediction);

— by object of diagnosis (component level, node

level, system level);

— by timing (scheduled (periodic) diagnostics,
continuous  (non-stop)  diagnostics,  operational
(emergency) diagnostics, test diagnostics);

— by level of automation (manual (visual),
automated).

Modern railway automation systems strive to use
continuous automated diagnostics at all levels to
minimize the human factor and detect malfunctions
before they lead to traffic safety violations [2].

Finding (locating) faults in railway automation
systems is a critically important and highly organized
process that combines automated monitoring and actions
by maintenance staff.

In modern signaling control systems (especially
microprocessor-based ones), this process is divided into
several stages:

— detection and registration of faults (automatic
recording, dispatcher control, hardware journal of object
status changes);

— remote preliminary localization (analysis of
damage reports, parameter checks, power supply checks,
analysis of the impact of neighboring elements, damage
dynamics);

— localization at the facility and determination of the
cause (use of logic and diagrams, method of separation
(Half-Split), measurements).
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After the fault has been fixed, certain checks are
carried out to confirm that the system has been fully
restored and is safe to operate.

The use of modern information and communication
technologies can improve the technical diagnostics of
railway automation systems, particularly in terms of fault
detection. A Telegram bot can significantly improve
fault detection (localization) in railway automation
systems by acting as a mobile interface for diagnostic
systems and a communication tool for staff. The
Telegram bot will provide the following functions:

— mobile access to diagnostic data (instant damage
notification, request for current device parameters,
access to the history of changes in the status of objects);

— support in decision-making (Decision Support)
(knowledge base of possible causes of damage,
simplified step-by-step diagnostics based on a diagnostic
tree, photo reports for further analysis);

— communication and reporting (centralized
reporting with automatic sending to leadership, sharing
of information about faults between relevant specialists,
automatic reminders about scheduled maintenance).

In general, the use of modern information and
communication technologies, in particular bots, will help
improve the diagnostics of railway automation systems,
speed up the search for faults, and increase traffic safety
when repairing damage.

References

1 Mojsejenko V.I., Cheghodajev B.V., Zotova O.S.
Metody diaghnostuvannja system zaliznychnoji
avtomatyky. Informacijno-kerujuchi systemy na
zaliznychnomu transporti. 2014. No 4. p. 26-32.

2 Beznarytnyj A.M., Ghavryljuk V.I., Ghololobova
0.0.  Analiz  suchasnogho  stanu  prystrojiv
avtoblokuvannja, metodiv jogho obslughovuvannja ta
kontrolju. Visnyk Dnipropetr. nac. un-tu zalizn. transp.
im. akad. V. Lazarjana. 2014. No 1 (49). p. 22-32.

V]IK 656.223

Hoxmop inocogpii M. /1. -lomomoro’
! Yipaincoruii depaicagnutl ynieepcumem 3a1i3HUUH020
mparncnopmy (m. Xapkis)

PO3POBKA CUCTEMH JJOCTABKHU
BAHTAKIB 3AJIIBHUMHUMU KOMIIAHISIMU-
NEPEBI3BHUKAMM HA OCHOBI
BAFATOKPUTEPIAJIbHOI IUHAMIYHO]
MOJIEJII

3amizHnyHui
PO3BUBAETHCS  TIO
CIeHapio, TOOTO
SQII3HAYHOI  MEpexKi

TPaHCIOPT VYkpainu
3axiIHOEBPONICHCHKOMY
OUIXOM ~ JOMYCKY 10
KOMIIaHIi-IICPCBI3HUKIB.

[TocuneHHs: KOHKypeHUii Ha 3ali3HUYHOMY
TpaHcnopTi Oyde O3Ha4YaTH TOABY HOBHX
«rpaBUiBy B cdepi BaHTAXXHHX IEPEBE3CHb Y
BUIJIAI  HOBUX  ONEPATOPCHKMX  KOMIaHIH,
EKCTIEANTOPIB Ta KOMIAHIH-TIEPEBI3HUKIB, B TOMY
9ucHl  MIKHApOAHUX. Mera JaHOi  poOOTH
YIOCKOHAIUTH OaraTOKpHUTEpialibHy TUHAMIYHY
MOZIeNIb  TEXHOJOTiT  JIOCTABKH  BaHTaXiB
3MIBHUICIO B YMOBaX  KOHKYPEHTHOTO
Cepe/IoBUINIA 3 YpaxyBaHHSM  palliOHAJIBHUX
napameTpiB JIAHIIOra MOCTAYaHHS BAaHTAXIB Ha
OCHOBI «3€JICHOI» JIoTicTHKH [1].

B poboti 3acTocoBaHo HacTymHi CydacHi
METOJIM Ta TEOopil:

- TpOBEJEHI JOCHIPKEHHS TPYHTYIOThCS
Ha BHMKOPHCTaHHI CHCTEMHOTO MiJIXOJy JJIst
kinacudikamii  mapaMerpiB  QYHKIIOHYBaHHS
3aJi3HUYHOI KOMIIaHii-IIepeBi3HUKA;

- MeTomy  CHpSMOBAaHOTO  Iepedopy
BapiaHTIB MpU BHU3HAYCHHI  PAalliOHAIBHHUX
TEXHOJOTIYHUX MMapaMeTPiB CUCTEMH JIOCTaBKH
BaHTaXIB B YMOBax KOHKYPEHTHOTO
CEePEIOBHIIIA;

- METOHNIB PO3B'S3aHHS MIJIOYHCEITEHUX
ONTHMi3alilfHMX  3amad Ui OTPUMAHHI
pe3ysbTaTiB  MaTEMaTHYHOTO  MOJICIFOBAHHS
npotecy (opMyBaHHS JIOTICTUYHOTO JIAHIIIOT'Y;

- CTaTUCTWYHI MeToaW mns 0oOpoOKu
JmoricTMYHOI  iH(oOpMamii mOAO0 TIOI3M0- Ta
BaHTa)KOIOTOKIB.

Peamizamis  miei  Momenmi  JO3BONHTH

MIiHIMI3yBaTH BUTpPAaTH KOMIaHii-IIepeBi3HUKA
HApOCTAIOYMM TIICYMKOM 3a pPO3PaxyHKOBHH

mepiof, a TaKoK MiIBHIIMTH THYYKICTh
(dbopMyBaHHS BapTOCTI JOCTABKH BAHTAXKIB.
3MeHIIleHHsT  I1i€i  BapTOCTI UIT  OKPEMHX

BaHTQ)KOBIANPABHUKIB CHPUATHME 301JIBIIIEHHIO
KITIIEHTIB KOMIIaHii-lIepeBi3HMUKA, IIO0 B CBOIO
4epry NOKpAIlUTh KOHKYPEHTHE Cepe/IoBHUIle Ha
PHHKY BAaHTQXKHHUX 3ali3HUYHUX II€PEBE3EHb.
Monenb nepedavae po3paxyHoK Ha KOKHY 100y
PO3PaXyHKOBOTO nepiony pawioHabHUX
MapIIpyTiB JIOCTABKM BaHTAXiB, KiUIbKOCTEH
3YNHHOK JUIs TPUYEIDICHHS TPyn BaroHiB i
TPUBAJIOCTI IPOCTOIO TOI31iB Ha 3aJIIZHUYHHUX
CTaHIisAX ¢inid KommaHii-niepeBi3Huka. Lle
JIO3BOJIMTh chopmyBatu eeKTUBHY
aBTOMATHU30BaHYy TEXHOJIOTI0 (DYHKI[IOHYBaHHS
KOMITaHIi-[IepeBi3HUKA, o 3a0e3Me4nTh
nepeIymMoBU [OJAJbIIOrO0 11 pPO3BUTKY.
3a3HayeHa cucreMa Jlae 3MOry peaji3yBaTH
pedopmy €C om0 BIpoBaIKEHHsI 3aTI3HUYHUX
KOMITaHIW-TIePEBI3HUKIB Ha TepuTopii YKpainu
BiT MOMEHTY  OTpPUMaHHA  3asABKH  BiJ
BaHTa)KOBIANPaBHUKA JIO MOMEHTY HPHOYTTS
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