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Here | is the set of all city intersections. Expression (5) consists of variable (first term)
and constant components (second term). The variable component is a function of time
because a traffic in city is a highly dynamic entity.

Expression (5) can be represented as a record

%W“(nij)—>min, (6)

which is an objective function of the problem: the total weight of all consecutively
located along the route lanes should be minimal. The minimization of function (6) is
performed by an A-star algorithm, the main code of which for the graph [2].
Definition 2. The weight of a route (6) is a minimum virtual path traveled by the vehicle
from the starting position to the final one. The passage of such route takes a minimum
of time (taking into account the same average speed V; (i, j € A) car movement in the
city).
Expression (6) is equivalent to the following

ri I dela i
¢ p:jzzll(tj "+ L V) = min, (7)

where t"— travel time of vehicle from its starting position to the destination one.
Definition 3. Equivalence of expressions (6) and (7) gives grounds to talk about the
optimization of vehicle travel on selected route just in time. Accordingly, the total time
spent by all vehicless involved in traffic will also be optimal (minimal).

Thus, the algorithm proposed in the study minimizes an actual travel time of the
vehicle on the selected route.
1. A multigraph model that reproduces the transport network of a city district, simulates
all an actual existing lanes. Each arc of the graph receives a weight that changes
synchronously according to changes in traffic.
2. The study developed a working software module [1] that navigates an optimal time
routes in graph, and hence in the real transport network. The investigation uses a
heuristic A-star algorithm — a powerful computational method of graph theory. This
makes it possible to synchronize vehicles flows and therefore urban traffic takes a
qualitatively new level.
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ooyenm xageopu ingopmayitinux
MEexXHON02Il

BUKOPUCTAHHS TEXHOJIOI'TI NANITE B UE5
Jloneyvkuti Hayionanvuutl yHisepcumem imerni Bacuns Cmyca, m. Binnuys

Unreal Engine 5 — oauH 3 HaWnoOMyJSpHINIMX Y CBiTI 1HCTPYMEHTIB st
cTBOpeHHs 3D-BUMIpIB y peaqbHOMY Yaci 3 GOTO peasiCTUYHUMHU 300pakeHHsIMU. [1].

Nanite — me BipTyamizoBana reoMmerpuuHa cuctema Unreal Engine 5, ska
BUKOPUCTOBYE HOBUU BHYTpIIIHIA (OpMaT CITKM Ta TEXHOJIOTIIO Bizyamizallii s
BIJITBOPEHHS JieTane MacmrTaldy MIKCeiB 1 BETUKOi KUIBKOCTI 00 €KTiB. AJie BapTo
BPaxOBYBATH, 1110 115 TEXHOJIOT1SI MPAITIOE JIUIIE HAJl IETATSIMU, SIK1 MOYKHA CIIPUMHSITH.
[2]

[TepeBaru 11i€l CUCTEMH Ta aKTyaJIbHICTh MOJISATAIOTH B TOMY, IO

- BOHA JOCUTh CHJIBHO JIOTIOBHIOE TEOMETPII0 300paKeHHS, 30UTBIIYIOUU
KUIBKICTh 00’ €KTIB, 5Kl 00pOOJISIOTECS B peajbHOMY Yaci(1o 0yJio CKiIaiHile pOOUTH
panime Ha ocHOBI UE4);

- B HI# B1JICYTH1 00OMEXEHb Ha KIJIbKICTb MOJIITOHIB 1 BUKOPUCTAHHS TIaM’ ST JIs
MIPOPUCOBKH F'€OMETPIi;

- YCyBa€eThcsl MoTpeda B PYYHOMY HaJAIITyBaHHI pIBHS JAeTaii3amii ass
OKPEMHX MOJICIICH, TOMY IO I1¢ BAKOHYETHCSI aBTOMATHYHO;

- MaiiKe MOBHICTIO BIJICYTHI BTPAaTH B SIKOCTI KApTUHKH;

- CTa€ MOXJIMBUM IMIIOPTYBaHHS BHCOKOSIKICHMX apTiB, OTPUMaHUX B
mporpamax JIijIsi MOJICTTIOBaHHS, HATIPSIMY .

Ane BapTo pO3yMITH, IO JAESIKI OOMEXKEHHS TaKd 3alMIIAlOThCS. Tomy
OCHOBHOIO METOIO € JociiukeHHs cucteMu Nanite, i MOXXIMBOCTEN Ta HENOJIIKIB.

ko kKopoTko, TO mpamoe cucrema Nanite TakuM YMHOM: ITiJT Yac IMIIOPTY,
MEIIIl aHaI3YIOThCSl Ta PO3MANAOTHCS 1€papXIvHl KIACTEPH, SIKI CKIAAAIOThCA 3 TPYI
TPUKYTHUKIB 1 1] 4aC PEHJICPUHTY Ha PI3HUX PIBHSX JeTajizallli, B 3aJIeKHOCT1 BiJ
MOJIOKEHHSI KaMepH, KJIACTepu IIBUIKO 3MIHIOIOThCA 1 0€3 KOTHUX MpooseM
3’€IHYIOThCS 3 CYCIIHIMU KJIaCTepaMH BCEPEIUHI OJHOTO 1 TOTO K 00’ €KTY.

Skmo X TOBOPUTH TPO MPAKTHYHE 3aCTOCYBaHHS, TO HaWKpaIle CHCTeMa
MoKaXke ce0e 3 MeIIaMu, SIK1 MICTSATh BEJTUKY KUIbKICTh TPUKYTHHKIB AYyK€ MaJI€HbKOTO
pO3Mipy Ta sKi MalOTh BEIUKY KUIBKICTh €K3eMIULIpiB Ha cueHi. Haitripme Nanite
BUKOPUCTOBYBAaTH JJiI YMOBHUX HeOecHUX cdep, B SKUX TPUKYTHHKU OyIyTh
BEJIMUE3HUMU a cama cdepa eIMHUN 00’ €KT Ha CIICHI.

B manuit MOMEHT, MOKJIMBOCTI CHCTEMH OOMEKEH1 TBEpAOTUIMMH MEIIaMU, SIK1
3aiiMaloTh OLIBINY YaCTHHY CIEHH s mpoekriB. Nanite miarpumye pi3HOMaHITHI
JUHAMIYH]1 TMEpPEeMIIIeHHs, MOBOPOTH Ta MacliTaOyBaHHS, aje HE 3aCTOCOBYETHCS
nedopmMaliiro Mela B MiJIOMY, He3aJIeKHO BiJ TOTr0, CTATUYHUHN BiH UM JUHAMIYHHUI.

B Oinpiiocti BunmaakiB, MmacimtabyBaHHs BiIOYBa€ThCsl pa3oM 3 PO3LIMPEHHSIM
eKpaHy 3a JOMOMOTOI0 JPIOHO OJIOKOBOTO PiBHS JIeTaji3amii 1 BiICIKaHHS Ha OCHOBI
okmro3ii. ToOTO 3a3BHMYal, KUIBKICTh TPUKYTHHKIB, SIKI BUBOJATHCS Ha EKpaH,
MPOMOpIIiitHA KUTBKOCTI IMIKCEIIB, HE3aJIEAKHO Bl TEOMETPUYHOT CKIATHOCT1 BUXITHUX
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JaHWX 31 CIIeHU. € BHHATKH, SKi MOXYTh mopyuryBatu meronu Nanite, ame e Oyne
TOBOPUTH JIMIIIE MPO T€, 1110 HA eTalll peHIEPUHTY, BOHA Oy/ie MPalfoBaTH TaK camo, sK
1 3BUYHI CUCTEMH.

TakuM ymHOM, Ha naHuii MoMeHT sk UES, tak i cama cucrema Nanite me
JOPOOJIAIOTHCS, aJie BXKE 3apa3 MOXKHA 00a4ynTH, 1110 3aBsku Nanite, peHaepuHr ciieH
1 300paxkeHHs BITOYBA€THCS 3HAYHO IIBUIIIE, ajie Ha OUTBII A€TaTbHUX CKYJIBITYypax
MOXXYTb BHJII3aTH OOKOM CIIOTBOPEHHSI Ta HEPIBHOCTI T€OMETPIi.
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HNPOKIAZJAHHA OINTUMAJIBHOI'O MAPLIPYTY HEPEMIIIEHHA
TPAHCIIOPTHOI'O 3ACOBY Y TPAHCIIOPTHINA MEPEKI MICTA

Jloneyvkuti Hayionanvuutl yHisepcumem imeni Bacuns Cmyca, m. Binnuys

YMOBHO mpolec TpoKJIalaHHd MAPUIPYTY AJIsi TPAHCTIOPTHOTO 3aC00y Yy
TPAHCIIOPTHIN MEpeXi MiCTa MOYKHA MTOAUIATH Ha 3 eTaru:

e [liaroroBKa abCTpPaKTHOI MOJIEJI1 MaITH

e BupaxoByBaHHsI ONITUMaJILHOTO MApUIPYTY Bija moTouHoi mo3utiii T3 10

KIHII€BOI TOYKU
o [lepepaxyHoK MapHIpyTy 3 BpaxyBaHHSM 3MiH Ha Ioporax Micta
AOCTpaKkTHO pealibHy KapTy MICBKHX JOPIT MOYKHA peajTizyBaTH y BUTIISIII

OpPIEHTOBAHOTO HEIJIAHAPHOTO 3BaKEHOr0 MynbTUrpada [1,2].



