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Indopmaniiini TexHoJI0ril, IITYYHUH iIHTEJEKT

route viewing, WebSocket, cross-platform (Web + Android), cloud hosting. The
average API response time for GET requests is about 120 ms. Stress tests
(Locust) confirmed satisfactory performance in the current configuration.

The use of FastAPI, PostgreSQL, React.js, Kotlin/Jetpack Compose and the
Railway and Vercel cloud platforms allowed us to obtain a scalable, fast and
user-friendly solution.

The program implements not only information support for passenger
transportation in real time during the operation of urban transport. It is possible
to exert administrative influence by adjusting the schedule, the number of
rolling stock, accumulating characteristics of the volume of transportation,
fulfilling the traffic schedule, accounting for drivers' work time, mileage and
technical malfunctions.

When modernizing the program, it is planned to use Al to analyze and
optimize management, more rational use of rolling stock and optimize routes.
This allows us to ensure a certain economic effect and improve the quality of
passenger service.

The program can be recommended for the conditions of a small regional
center with a developed network of urban and suburban public transport.
Innovative solutions to the main management tasks are proposed, which allows
obtaining a copyright certificate for the software system.

[11 A. A. Kashkanov, O. V. Palchevsky, “Problems of functioning of transport systems of large cities of
Ukraine in modern conditions,” Modern technologies in mechanical engineering and transport, No. 1(18), pp.
97-102, 2022. https://doi.org/10.36910/automash.v1i18.764

[2] Silva E., Costa M. Artificial intelligence for improving public transport: a mapping study // Public
Transport. — 2023. — Vol. 15, Ne 3. — P. 331-352.

[3] Chen X., Ghasri M. A necuro-fuzzy and deep learning framework for accurate public transport demand
prediction // Transportation Research Part C. —2025. — Vol. 153.

[4] Intelligent transport systems. DATEX II data exchange specifications for road traffic management and
information. EN 16156.3:2018. IDT. 162 p.
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Indopmaniiini TexHoJI0ril, IITYYHUH iIHTEJEKT

VY Takux yMoBax TpaAuLiliHI METOAW YOPABIIHHS JOTICTUYHUMHU MNpPOLECAMU
CTalOTh HENOCTaTHHO €(QEKTUBHUMH, OCKITBKH 3a0e3MeuyloTh HEOOXiaHOi
[IBUKOCTI TMPUUHATTA PIMIeHb Ta aJalNTUBHOCTI 1O 3MiH 30BHIIIHBOTO
CepeI0BHILA.

P03BUTOK TEXHOJOTIN MITYYHOTO IHTEJIEKTYy crpusie (OPMYBAaHHIO HOBOTO
etany mudpoBoi  TpaHchopmarii  jorictuku. OgHUM 3 HAWOUIBII
NEPCIIEKTUBHUX HAMPSIMKIB € 3aCTOCyBaHHS Al-areHTiB — aBTOHOMHUX MPOTpam
Ha 0a3l IUTY4YHOrO IHTENEKTY , 3JaTHUX CAMOCTIMHO aHali3yBaTH JIaHl,
B3AEMO/IISITH 3 THIIMMH CUCTEMaMU, IPUIUMATH PILICHHS 1 BAKOHYBATH 3aBJaHHS
0€3 OCTIIHOT y4acTi JIFOANHH.

Ha BigMminy Bix TpaaumiitHux iHdopmariinux cucrtem, Al-arenTu 31aTHI He
TIIPKM BUKOHYBAaTH 3a3/aJieTi/ib BU3HAUYEHI Omepallii, aje i aJantTyBaTUCS 10
3MiH CepeI0OBHIIA, HABYATHCS HA OCHOBI HAKOMMMYEHOTO JOCBIY Ta CAMOCTIHHO
(dbopmyBaTH BapiaHTH YIPaBIIHCHKUX PIIIEHb.

VY norictuii Al-areHTH MOXYTh BUKOHYBATH IIUPOKUI CIEKTP QYHKITIN:

~ MPOTHO3YBAaHH MOMUTY Ta 0OCSTIB MOCTaBOK;

— ONTHUMI3AIlig MAPIIPYTIB TPAHCTIOPTYBAHHS,

~ KepyBaHH$ CKJIaJChbKIUMHU 3amacamy;

~ KOOpJHMHAISl pOOOTH PO3MOALTFYNX IIEHTPIB;

~ MOHITOPUHT PU3HUKIB Ta 3001B MOCTABOK;

~ aBTOMaTH3allisl TOKYMEHTOOOITY;

~ KepyBaHHS MYJbTUMO/IaJIbHUMH I1€PEBE3CHHIMH.

Oco0anBoro 3HaueHHs Ha0yBa€ BUKOPUCTAHHS MYJbTUAr€HTHUX CHUCTEM, Y
SAKUX KiTbka Al-areHTiB B3a€MOJIIOTh MK C00010, (OPMYIOUH PO3MIOJITIEHY
IHTENIEKTyaJIbHy MEpEeXY YIpPaBIIHHA JIOTICTUYHUMHU TpoliecaMu. Taka
apxiTeKTypa 3ade3neuye OiIbII BUCOKY THYYKICTh Ta CTIMKICTh Y TIOPIBHSAHHI 3
[EHTPATI30BaHUMHU CHCTEMaMHU yIIPABIiHHS.

Tpanumiitai Mojenl yNpaBliHHA JIAHIFOTAMU TIOCTAa4aHHS OpIEHTOBaHI
NEPEeBaXKHO Ha CTaOUIbHI YMOBHM (pyHKIIOHYBaHHs. OjHaK Cy4yacHI KpH30BI
SBHINAa BUMAaraloThb TEpexoay 0 aJaNTHUBHUX CHUCTEM, 3JaTHUX OINEPATUBHO
pearyBaTH Ha 3MIHM TPAHCIOPTHUX MapUIPYTiB, mepebdoi y mocTayaHHi
CHUPOBUHHU, 3MIHY MOMUTY Ta pyHHYyBaHHS 1HQPACTPYKTYpH.

Ha ocHoOBI aHamizy JaHUX IHTENEKTyajdbHI areHTd (OpMYyIOTh MPOTHO3H,
BUSBIIAIOTh MOTEHUIMHI PU3UKU Ta MPONOHYIOTh ONTUMAaNbHI CHEHapii Aiil.
Hampuxnan, y pa3i OJ0oKyBaHHS TPAaHCIOPTHOTO MapLIPYTy CHCTEMa MOXKe
aBTOMAaTUYHO nepedy1yBaTH JIOTICTUYHY JAHII0KOK, nigiopaTu
aJIbTEpHATUBHOIO MOCTaYalbHUKA a00 3MIHUTH PO3MOJILI CKIAJICBKHUX 3aIlaciB.

HonatkoBoto mepeBaroto Al-areHTIB € MOXJIHMBICTH POOOTH Yy pexuMi
peanbHOTO Yacy. Lle 103Bossie MiHIMI3yBaTH TUMYACOBI BTPATH Ta IMiABUILYBaTH
CTIHKICTB JIOTICTHYHHAX CUCTEM B yMOBaX KpH3.

OcoOnnBoi akTyalbHOCTI BHpoOBajkeHHs Al-areHTiB HaOyBae B ymoOBax
HecTaOUTPHOCTI Ta MIABUIICHUX pU3HUKIB. PyliHYyBaHHS TpaHCHOPTHOI
1HGPACTPYKTYpH, CHEPTeTUYHI OOMEXKEHHS Ta HeCTaOUIBHICTh MIKHAPOIHHUX
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Indopmaniiini TexHoJI0ril, IITYYHUH iIHTEJEKT

MOCTaBOK NOTPEOYIOTh MOCTIIHOI ajanTauii JOrCTUYHUX MPOLECIB.

B ymoBax HeBu3HaueHOCTI Al-areHTH MOXyTh BUKOPUCTOBYBATHUCS IS :

~ OLIHKYU PU3UKIB TPAHCIIOPTYBAHHS;

~ IPOTHO3YBAaHHSI 3aTPUMOK IIOCTaYaHHS,

~ aBTOMATHYHOT'O IEPEPO3NOIiTy BAHTaXKOMOTOKIB;

~ aHaJi3y JIOCTYITHOCTI TPAHCIIOPTHUX KOPUIOPIB;

~ MIATPUMKH OPUAHSTTS PIILIEHb Y KPU30BUX CUTYaLIsIX.

Cepen OCHOBHUX IepeBar BUKOpUCTaHHs Al-areHTiB y JIOTICTHIII MOKHA
BU/IITTUTH:

~ TIJIBHIICHHS IIBUJKOCT1 YXBAJICHHS PIIICHB;

~ 3HI)KEHHS JIOTICTUYHUX BUTPAT;

—  MIHIMI3AIlO JIFOJICBKOTO (haKTopa;

~ MIiJBUIIEHHS TOYHOCTI IPOTHO3YBAHHS;

~ OINTHMI3alII0 BUKOPUCTaHHS PECYPCIB;

~ TOKpAIIEHHS CTIMKOCTI JIAHIIOT1B MOCTABOK;

— TIJBHIIECHHS ITPO30POCTI JIOTICTUYHUX OTeparlii.

poTe€  3ampoBaJUKEHHS  IHTENEKTyaJlbHUX  aBTOHOMHUX  CHCTEM
CYTIPOBOIKYETHCSI HU3KOI 0OMEKEHbD:

- BHCOKa BapTiCTh HUPPOBOI TpaHCHOpMaIlii;

~ HEOOXIJHICTH 1HTerpallii 3 iIHPOpMAIITHIMH CHCTEMaMU;

—- aedinuT KBami(piKOBAaHUX CIEHIATICTIB;

- pHU3HMKHU KiOepOe3neKH ;

~ HEJO0CTaTHS HOpMaTUBHO-IIpaBoBa 0a3a;

- oOMexeHa J0Bipa 10 aBTOHOMHHUX PIlICHb.

JlonaTkoBEM OOMEXEHHSIM € 3alleKHICTh e(pekTuBHOCTI Al-areHTiB BiX
SIKOCTI BUXITHUX JaHUX.

Taxum yuHOM, 3acTOCyBaHHS Al-areHTiB y JOTICTHUIl € OAHUM 13 KITFOUOBUX
HampsIMKiB ~ PO3BUTKY CYYaCHMX JIaHLIOTIB TOCTaBOK. BuKOpHUCTaHHA
ABTOHOMHUX IHTEJEKTYaJlbHUX CHUCTEM JI03BOJISIE MIJIBUIUTH aJlallTUBHICTD,
CTIMKICTh Ta €EKTUBHICTD JIOTICTUYHUX MPOLIECIB B YMOBaX HEBU3HAYEHOCTI.

Al-arentn 3a0e3neuyyioTh MOXKJIUBICTh OINEPATUBHOTO aHAI3y JaHHX,
MPOTHO3YBaHHS PHU3UKIB Ta aBTOMATHU30BAHOTO MPUMHATTA PIIICHb Y PEKUMI
peanpHOro 4acy. OcoOnmMBOi aKTyaJbHOCTI JaHI TEeXHOJOrii HaOyBalOTh B
yMOBaxX Kpu3, BIHCBKOBHX 3arpo3 Ta HECTaOLIbHOCTI TPAaHCIOPTHOI
1H(GPaCTPYKTYypH.

He3Baxkarouu Ha icHyIoul B JaHU yac OOMEXEHHs, MOJAIbIINNA PO3BUTOK
TEXHOJOTIM IITy4YHOro IHTENeKTy Ta LudpoBoi TpaHcopMarllii JIOTICTUKH
CIPUSTUME PO3LIUPEHHIO 3aCTOCYBaHHA Al-areHTIB B yHpaBiiHHI JAHIIOTaMU
MOCTAYaHHS.
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