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In large cities, transportation systems are complex dynamic systems with
many interacting elements, including cars, public transport, traffic lights, pedes-
trians, and road infrastructure. The paper considers the main approaches to the
mathematical modeling of processes occurring in such systems. A classical mac-
roscopic traffic model is chosen, which represents the fundamental law of conser-
vation of the number of vehicles in the macroscopic theory of traffic flow. Com-
putational experiments were conducted using test data.

VY BeNMKUX MiCTaX TPAHCIIOPTHI CUCTEMHU € CKJIQHUMU TMHAMIYHUMHU 00’ €K-
TaMH 3 BEJIUKOI KIJTBKICTIO B3a€EMOIIFOUMX €JIEMEHTIB. aBTOMOOLIIB, IPOMAJICh-
KOT'0 TPaHCIIOPTY, CBITI0(OPIB, MIIIOXOIIB Ta JOPOKHBOI iHDpacTpykTypu. Ye-
pe3 3pocTaHHS aBTOMOO1II3allll, BAHUKHEHHS TTPOOJIeMH 3aTOPIB, HEOOX1THICTIO
IUTAaHYBaHHS TPAHCHOPTHOT 1HQPACTPYKTYpH TOIIO BHHUKAE MOTpeda B 3aCTOCY-
BaHHS METOJIB MPUKIIATHOT MATEMATUKHU JJI aHAI3y TPAHCIIOPTHUX CUCTEM Ta
nporieciB B HUX. Came MaTeMaTHdHe MOJICITIOBAHHS BKa3aHUX MPOIIECIB Ta BIIPO-
Ba/KCHHSI OTO pe3yibTaTiB JAO3BOJUTH 3MEHIIUTH 3aTOPH, IMiJBHIIATH e(deK-
TUBHICTh TPAHCTIOPTHOT MEPEXK1 Ta MOKPAIIUTH SIKICTh )KHUTTS y MicTax. OTxKe, aK-
TYaJIBHOIO € 3a71a49a PO3POOKH IHTEIEKTYaThbHIUX TPAHCTIOPTHUX CHCTEM, 32 JOTIO-
MOTOIO SIKMX CyYacHiI MicTa MEepPEeHayTh A0 CUCTEM QJaTHBHOTO KEPYBAHHS PYy-
XOM, IPOTHO3YBaHHs Tpadiky B peasibHOMY uaci, iHTerpaii 3 GPS ta Mo06iib-
HUMU JaHUMHU.

Ha choroani icHye Kijlbka OCHOBHUX KJaciB Mojesnei [1, 2]: MiKpocKomiuH1
MOJIETI, III0 OMMUCYIOTh PyX OKPEMHUX aBTOMOO1TIB; MAaKPOCKOITIYHI MOJIEINI, Y IKUX
TPAHCTIOPTHUHN TOTIK PO3TIIAIAETHCSA K HEMEpPEepBHE CEepPEeAOBHINE, MOI0HO 10
PIIMHA; ME30CKOITIYHI MOJICI, 10 TOEHYIOTh TONIEPEAH1 T1IXO0IH 1 BUKOPHUCTO-
BYIOTh MMOBIPHICHI Ta KIHETHYHI PIBHSHHS, MOAIOHI 10 PIBHSIHb CTATUCTUYHOI
¢bi3uKH.

Tako>x ocTaHHIMU pOKaMH TSI aHAJI3y TPAHCIIOPTHUX MOTOKIB aKTUBHO BH-
KOPHUCTOBY€ETHCS MAIIMHHE HaBUaHHS. TyT MOYKHA BUAUIMTH HACTYITHI HATTPSIMKH:
IpOrHO3yBaHHS Tpadiky, onTuMizaiis poOoTH CBITIOGOpPIB, BUSBICHHS aHO-
MaJii, no0ynoBa HU(PpPoOBUX ABIHHUKIB MICTa.

Jlis mporHo3yBaHHs Tpadiky BUKOpUCTOBYIOThCS LSTM-mepexi, Graph
Neural Networks ta Temporal CNN, 3a nonomoroto sikux aHanizyrots GPS-naHi,
JaHl 3 KaMep, JaT4uKu Aopir, MoOUIbHI aaHi Ttomo. [lpu onTumizaiii poOoTH
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cBITIIO(OpPIB BUKOPHUCTOBYEThCA reinforcement learning s moOya0BH areHry,
IO HABYAETHCS KEPyBaTH CBITVIOHOPOM Tak, MO0 MiHIMI3yBaTH 3aToOpHU Ta
MIHIMI3yBaTH 4ac O4YlKyBaHHS. Y BUSBJIEHHI aHOMaJii METOJHM MAIIMHHOIO HaB-
YaHHS JIOTIOMAararTh 3HAXOJUTH aBapii, HETUIOBI 3aTOPH, MEPEKPUTTS AOPIT. |
HapelTi nodyaoBa nudpoBUX NBIMHUKIB MicTa — 1€ cTBopeHHsa digital twins
TPAHCIOPTHOT CUCTEMH MICTa, IO J03BOJIIE€ TECTYBATH 3MIHU 1HQPACTPYKTYpH,
MO/JIEIOBATH HOB1 MapuIpyTH, IPOrHO3YBAaTH HABAHTAKEHHS TOLIO.

Po3rissHeMo KIlacHYHYy MakKpOCKOIIYHY MOJeNb Tpadiky, 1o 0a3yeThes Ha
. . Op 0Oq .

piBHSHHI aﬁL& =0, me p(X,t) — mIBHICTH TPAHCTIOPTHOTO MOTOKY, ((X,t) —
IHTEeHCUBHICTh MOTOKY (aBTOMO00./TOJ.), X — KoopauHaTa aoporu, t — gac. ILle
piBHSIHHS € (QyHIaMEHTAIHHIUM 3aKOHOM 30€pEKEHHS KITBKOCTI aBTOMOOLUTIB y
MaKpOCKOMIYHINA Teopii TPaHCHOPTHUX IMOTOKIB. |HTEHCHBHICTH MOTOKY 3a-
naeTbes GYHKITIE MUTEHOCTI ( = pV(p), 1e V(p) — MBHIAKICTD SK QYHKITIS IILTh-
HOCTI. YacTo BHUKOPHUCTOBYETHCS MOJENb [ piHIIUIIACA, BIAMNOBIAHO 1O SIKOi

p :
v(p) —Vmax( ———— |, oe V,,, — MakCUMalbHa IIBUJKICTb, P, — MaKCHMaJbHa

max
HIUTBHICTB. TO/1 0IEp)KY€EMO HENIHIMHE PIBHSHHS
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PiBusnns (1) € HeMHIAHUM TiNEepOOTIYHUM PIBHSHHSM, IO OMHUCYE YTBO-
PEHHS Ta MOIIMPEHHs TPAHCIIOPTHUX XBUIE (traffic waves). Moro 6y110 uncensHo
JOCJTIDKEHO 3 BUKOPUCTAHHSIM METO/[IB MAIlTMHHOT'O HAaBYaHHS Ha HA0Op1 TECTO-
BUX JIaHUX 1 3p0OJIEHO BHCHOBOK, IO MOEJIHAHHS KJIACUYHUX PIBHSAHb MaTeMa-
TUYHOI (PI3UKH 3 METOJIaMH MAIIMHHOTO HABUaHHS BIJKPUBAE HOB1 MOKJIMBOCTI
JUISl CTBOPEHHS 1HTEJNEKTYyaIbHUX TPAHCIOPTHUX CHUCTEM MaWOyTHHOTO 3 OI-
TUMI3AIIEI0 MICBKOTO TPAHCIOPTY, IJIAHYBAaHHAM 1HQPACTPYKTYpPH, YIpaBiIiH-
HSIM JIOPOKHIM pyxom [3].
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