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of diagnostic information: about distributed defects in
the environment and about point obstacles.

DAS technology generates huge amounts of data,
reaching terabytes per day, which makes manual analysis
impossible. Therefore, artificial intelligence and
machine learning are key, integral components of the
proposed system. The use of modern neural network
architectures, such as convolutional neural networks
(CNN) for recognizing unique patterns in signal
spectrograms and long short-term memory (LSTM)
recurrent networks for analyzing the temporal dynamics
of events, allows the -classification process to be
automated. These models are capable of distinguishing
with high accuracy between vibrations caused by normal
train movement, track defects, or external interference.
In this context, Al is not just a tool for improvement, but
a fundamental technology that transforms raw optical
data arrays into structured, actionable information,
without which the system cannot function. [3]

As a result, the synergy of fiber-optic sensor
technologies and advanced Al methods creates the basis
for the transition from outdated reactive approaches to
proactive and predictive management of railway
infrastructure. Based on the conclusions of the neural
network, a practical algorithm for classifying the level of
danger has been developed, which divides the state of the
system into three levels: normal, warning, and critical.
This allows for the generation of clear, timely, and
adequate alerts for operators and maintenance services,
from planning technical inspections to immediate traffic
stoppages, which significantly improves the safety,
reliability, and cost-effectiveness of railway operations.
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AHAJII3 YKPATHCI)KI/!X JILJIEPIB-
BUPOBHUKIB KOHUEIIIII «SMART CITY»
(PO3YMHOTI'O MICTA)

3 MOSBOIO Ta CTPIMKUM PO3BUTKOM KOHIICTIIIIi
«Po3zymHOTr0 MicTay, iHPOpMaIiHHO KePYIOUi TEXHOIOTii
3pOOKIIHM BEJIMKUI THHOBALIMHMI IPOTrpec Ta MOCTABUIIH
HOBI BHKJIMKH JIJIsl BUPOOHMKIB JaHOi KoHIentii [1, 2].
Smart City € TEXHIYHMM NPOEKTOM, CIIPSIMOBAHHM Ha
3a0e3MeueHHs MMiABUIIEHHS SKOCTI KUTTS MEIIKaHIIB,
KOM(OpPTHOTO Ta  0OE3MEYHOr0  TPOXHMBAaHHI B
YkpaiHcbkuX MicTax Ta rpomanax [3].

B nawniit poboTi nmpoBeaeHUH OIS Ta aHai3
TEXHIYHUX MOXJIMBOCTEH TaKMX BUPOOHUKIB, sIK Smart
Micto, IncoreSoft, ELKO Ukraine, mo SABIsSIOTHCS
Oesmepeunnmu  (rarmaHaMu B Smart  TEXHOJOTIsIX
VYkpaincbkux MmicT. He AuBISAYHMCh Ha CHUTBHY pHUCY
BUPOOHHMKIB, BOHU MPOMOHYIOTH IHHOBALIIMHI PIlLICHHS B
paMkax KoHiemnuii. Po3poOHHMKH OXOIUTIOITH Pi3Hi
TexHiuHI cepu 3aCTOCYBaHHS, TaKi SK:

Smart Misto (nposigna IT-kommawnis, ska
CHeIiaNi3yeThcsl  HA  BIPOBA/PKEHHI  IUPPOBUX
TeXHONOrii) — mudpoBizye Micbki HOCIYTH, pOOUTH
THYYKHM YIIPABIiHHS KOMYHATEHAMH i IITPHEMCTBAMH,
3a0e3medye JOCTYHHICTH TOCIHYT y CcMapT(oHI mis
KOXKHOTO JKHTENsI MiCTa Ta TpOMaad, a TaKOX
BUKOPHCTOBYE JIOMEHH JUI KOMYHIKAIIi.

IncoreSoft (kommaHis, 1m0 po3podIIsLe pimeHH
y chepi BiACOaHATITHKHA Ta PO3Mi3HABAHHA O0'€KTIB Y
MICTI Ha OCHOBi TEXHOJIOTiM IITy4HOTO I1HTENEKTY) —
TpaHchopMye Oe3TMeKy JUIsl CHIBHOT 1 IiJIpPHEMCTB
Oymb-KOrO PO3MIpy 3a JOIMOMOIOI 1HHOBAIIHHOL
AHAJITHKN BiZEOCTIOCTEPEKEHHS HAa OCHOBI IITYYHOTO
IHTEJIEKTY Ta HEWPOHHUX MEPEXK.

ELKO Ukraine (oucTpu0’oTOp IIUPOKOTO
acoptuMenty IT mpomykTiB 1 pimieHp) — TMOCTa4a€e
MepexeBe O0JaIHaHHS], NporpaMHe 3a0e3MedeHHs A
BIJICOCTIOCTEPE)KEHHSI Ta 1HII KOMIOHEHTH  JUIS
CTBOPEHHS 1HTEIEKTYalIbHOI 1HPPACTPYKTYPH.

CrinpHa [iSUTBHICTH BUPOOHUKIB 3a0e3medye
MOBHUH IWKI peamizamnii «Po3ymHOro wmicra» — BiX
KIiHIIEBUX MUA(POBUX MOCITYT Ta Oe3neku g0 6azosoi IT-

1HQPACTPYKTYpH.
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MOJAEJIb HEPEHECEHHS PU3UKY B
TEXHIYHUX CUCTEMAX

CyuacHi TeXHIUHI CHCTEMH CTalOTh BCE OULIBLI
CKJIQJIHUMH, IHTETPYIOUYM PI3HOMAHITHI TEXHOJOTI],
aBTOMATH3AIlI0 Ta EIEMEHTH IITYYHOTO IHTENeKTy. B
TaKMX YMOBaxX yOpaBIiHHA pHU3UKAaMH HaOyBae
0COOIMBOr0 3HAYEHHS, OCKUIBKY HaBIiTh HE3HAYHUI 301i
B OMIHIHM 13 MIJCUCTEM MOXE HPHU3BECTH 0 KaCKaJHUX
HACTIJIKIB y BCiii cucteMi. OJJHAM 3 KJIFOUOBUX TIOHSTH B
VIpaBIiHHI pU3UKAMHU € MOJCNb MECPEHECCHHS PH3UKY.
BoHa 103BOIISIE HE TIIBKU BUSBIATH JDKEPEIIa 3arpo3, aje
H po3yMiTH, SK pPH3WKM MOIIUPIOIOTECS BCEpENUHI
TEXHITHOT

Monens MEepeHEeCeHHsT  pH3WKYy  —  1Ie
KOHIICNITYATbHANH Ta aHANTHYHHN {HCTPYMEHT, IO
OIKMCYE MEXaHI3MH Tepefadi BIUIMBY HECHPHSATIUBHUX
MO BiJ OJHOrO €lIeMEHTa CHUCTEMH IO IHIIOro. Y
KOHTEKCTI TEeXHIYHHX CHCTeM IIe MO)KE O3HauaTH, IO
TIOMUJIKA B OTHOMY MOJYJTi IPOTPaMHOr0 3a0e3meueHHs
TIPU3BOIUTH JI0 3001B B amapaTHii yacTuHi a0o BiqMoBa
JATYHKA BUKIUKAE HEKOPEKTHY POOOTY BHKOHABUOTO
MeXaHi3My.

BaxxnmuBo po3yMmiTH, IO y TEXHIYHHX CHCTeMax
PHU3MKH He iCHYIOTh B i3omsiii. KoMnoHeHTH noB's3aHi
OOVH 3 OJHUM MPUYMHHO-HACTIKOBUMH 3B'sS3KaMu, i
TOMY HETaTHBHA MOMisA PiAKO OyBa€ IJIOKaJli30BaHOIO.
Pusuk Moxke «mepeTikaTi» I0 JIAHIKOKKY B3aEMOJIIH,
NOCHJIIOBATUCh 200, HABIIAKH, TOM'SIKITYBATHCS 3aJIEKHO
BiJl KOHCTPYKIIIi CHCTeMH, apXiTEeKTypH YIPaBIiHHS Ta
CTYIEHs 3aXUIIEHOCTI.

Moyienb nepeHeceHHs PU3UKY BKIIHOYaE:

JDKepesia PU3MKY;

NUISXY TONIMPEHHS PU3HKY;,
BPA3JIMBOCTI IIMX [UIsAXAX;

HACJI/IKM KIHIIEBHX €JIEMEHTIB CHCTEMU;

e MOXJIMBOCTI  JIOKadi3alii 44 PO3PHBY
JIAHI[FOXKKA TIEPEHECEHHS PU3HKY.

[TepeHeceHHs] pU3UKY MOXKE BiOYBATUCS Pi3HUMU
KaHaJIaMH, Cepejl SKMX MOXKHA BUIUTATH:

1. di3nuHe NepeHeceHH: HAPHUKIAL, MOXKEeXKa B
OJTHOMY BIJICIKY MOXKE TMOLIMPUTUCA HAa CYCIJHI 30HH
yepe3 BEHTWIALIHHI ciucTeMu abo KabenbHI Tpacu.

2. IudopmariiiiHuil KaHaJI: TIepeaada IOMUIKOBHX
JaHUX MDK MOAYISAMH IPOrpaMHOro 3a0e3nedeHHs abo
MK CEHCOPOM Ta KEPYIOUMM €IEMEHTOM.

3. VYnpaBmiHCbKE  TIEPEHECEHHS:  NMPUHHATTS
MOMMJIKOBHX PIIICHb HAa BEPXHBOMY PIBHI YIPaBIiHHS,
CIOpUYMHEHE  HEAOCTaTHhOIO  iHopMmaliero  abo
NOpPYLICHHSMHA B CHUCTEMi  MOHITOPHHTY, MOXe
MPHU3BECTH JI0 PU3HKIB HA BUKOHABUOMY PiBHI.

4. OiHaHCOBO-CKOHOMIYHE NIEPEHECCHHSL:
HEJI0CTaTHE PiHAHCYBAHHS TEXHIYHOT'O O0CITYrOBYBaHHS
OJTHOTO €JICMEHTAa MOXE BIUIMHYTH Ha HaJiHHICTb BCiel
CHCTEMH.

5. Opranizariiiae abo MIKCHCTCMHE
MepeHeceHHs: PU B3a€MOIT KiBKOX opraHizauiid ado
MIJPSATHUKIB, TIOMIJIKA 200 HEA0ATICTh OHIET CTOPOHU
MOXYTb TIepe/IaBaTH PU3UK 1HIINM.

Momenp TEpEeHECeHHS PH3UKY Ma€  KiJlbKa
MPUKIIATHUX IUTCH:
e 3anoOiranus KacKaIHUM BIIMOBaM.

Po3yMiHHS, SK pPH3MKH HOLIMPIOIOTHCS, JOIOMAarae
MPOEKTYBaTH MEXaHI3MH 3aXHCTy, SKI pPO3PUBAIOTH
JIAHITIOXKOK TMepeiadi.

e Onrumisailisi apxXiTeKTypH CHUCTEMH. 3HAHHS
PO HAIPSMH MIEPEHECEHHS PU3HUKY O3BOJISAE CTBOPUTH
TaKi 3B'SI3KM MK KOMITOHEHTaMH, Y SIKHX PH3HUK HE MOXKE
nepeiiTn Ha KPUTHYHO BaXKIIUBI BY3JIH.

e Ominka 3anumkoBoro  pusmky.  llicms
3aCTOCYBaHHS 3ac00iB 3aXHCTy HEOOXITHO OIIHUTH, SKi
PH3HKH 3THIIAIOTECS 1 IK BOHM MOXKYTh OyTH TIepeaHi.

e Pozpobka muraHy aBapilfHOrO pearyBaHHSI.
Po3ymiHHS Mozeni TIONIMPEHHS PU3UKY [O3BOJISIE
CTBOpIOBAaTH €()eKTHBHI ClieHapii Aill y pa3i BAHUKHEHHS
Ha/3BUYAHHUX CUTYaIliH.
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CTPATET'IS IPUAHATTSA PUSUKIB Y
TEXHIYHUX CUCTEMAX

Y  Ccyd4acHMX yMOBax CTPIMKOTO  HAayKOBO-
TEXHIYHOTO IpOrpecy Ta MOBCIOJHOI aBTOMAaTH3allii,
TEXHIYHI CHUCTEMH CTAIOTh BCE OUIBII CKIAJHUMU Ta
OararopiBHeBuMH. lle poOHMTH NUTAHHSA YHpPaBIiHHSI
pU3MKAMU Y TEXHIYHOMY CEpEJOBHIIN HEBiJ €MHOIO
YaCTHHOIO MPOCKTYBAHHSI, €KCIUTyaTallil Ta MOIepHI3aLii
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