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PO3MOJIJIEHA CUCTEMA IMITAIIHHOI'O MOJAEJIOBAHHS JOPOKHBOI'O PYXY

CTaTTIO IPUCBSYCHO OISy 1 aHaJi3y CHCTEM iMITAIlifHOTO MOJENIOBaHHSA JOPOKHBOTO pyxy. [IpuBeneni
HUIAXHM MOJOJIAHHS HEJOJIKIB ICHYIOUYHMX cucTeM. J(oBeneHo HeOOXiMHICTh PO3POOKU CHCTEMHU MOJICIIOBAHHS

JIOPOKHBOTO PYXY SK PO3MOAUICHOI CUCTEMHU.

The article deals with the description and analysis of different traffic simulation systems. The ways of
existing systems drawbacks overcoming are proposed. The necessity of distributed traffic simulation system

development is proved in the article.

BcTyn

VY 3B’3Ky 3 PO3BUTKOM EKOHOMIKH, Oi3Hec-
CTPYKTYP 1 3pOCTaHHSIM MICT 301IbIIY€ETHCSA Kb~
KICTh TPAHCIIOPTHHUX 3ac00iB, 10 MPU3BOAUTH 0
3HAYHHUX 3aTPUMOK IPHU MEPECyBaHHI TPAHCIIOPTY
1 SIK HacHiZOK — M0 OaraToMiabHOHHUX (iHAHCO-
BUX BTpaT 1 3a0py/JAHEHHS HAaBKOJUIIHBOIO Cepe-
noBHIa. TpaHCIOPTHI MpoOIEeMU TICHO TMOB’s-
3aHl 3 MPOEKTYBaHHSAM TPAHCIIOPTHUX PO3B’SI30K
y BENUKUX MicTax, 3 1HPPACTPYKTYPOIO MICT 1 3
OpraHizaifi€ero JOpOXHBOTO pyXy. [HTErpoBane
PO3B‘sA3aHHS NPOOJIEeMHU MOXJIMBE JIMIIE MpHU 3a-
CTOCYBaHHI 3aC00iB IMITAIIITHOTO MOJICITFOBAHHS
JOPOXKHBOTO PYXy 1 BIPOBAKEHHI KOMILJIEKCY
MaTeMaTUYHUX MOJEJNEH, SIKI OPIEHTOBAHI Ha BU-
pillIeHHS KOHKPETHUX 3a/Jad MpPOTHO3YBAaHHA 1
yIpaBIiHHSA AOPOXHIM pyxom. Cucremu imita-
LIHOTO MOJIETIOBaHHS JIOPO’KHBOI'O PYXY J103BO-
JSIFOTh 3HU3UTH (D iHAHCOBI BUTPATH HA BUPIIICH-
HSl TPAHCTIOPTHUX MPOOIIEM.

Ornapg i aHani3 cuctem imiTadinHoro

MoAentoBaHHA TPAHCMOPTHUX Mepex
IcHye OaraTto pi3HHX CHCTEM IMITaliifHOTO
MOJICITIOBaHHS TPAHCTIOPTHUX Mepex. Cepen HUX

taki cuctemu, sk AIMSUN, PA-RAMICS,
AUTOBAHN, IHSDM, INTEGRATION,
PLANSIM-T, FLEXSYT-II, TRANSIMS,

SimTraffic 6, VISSIM, MITSIM 1a iH.

PosrnsiHeMo cuctemy IMITAamiifHOTO MOJIEIIO-
BaHHS TpaHcnopTHOro pyxy AIMSUN.

AIMSUN - 1ie cuctema MoJIeIrOBaHHS TPaHC-
MOPTHOTO PYXy Ha MikpopiBHi. CucTemMa mpu3Ha-
YeHa JUTA MOJCIIOBaHHA Tpadika MICBKHX TPaHC-
MOPTHUX MEPEeX, aBTOCTPaja 1 aBTOMAaricrpaiei,
KUTBIICBUX JIOPIT 1 JIOPOKHIX PO3Tay’KeHb.
AIMSUN 0yno cnpoeKToBaHO 1 po3pobJIeHO SK
3aci0 a”ami3y TpaHcmopTHoro pyxy. B AIMSUN
peai3oBaHo JeTallbHE MOJICTIOBAHHS TPAHCTIOPT-
Hoi1 Mepexi. Ile o3Havae, 1110 MOBEMIHKA KOKHOTO

OKpEMOTo TPaHCIOPTHOTO 3aco0y B Mepexi Mo-
JEIOEThCS HA KOKHOMY KpOIIi TMPOTSTOM BCHOTO
yacy MonenoBaHHA. Cucrema 3a0e3nedye BHCO-
KUl piBeHBb JeTami3aiii MOJedl TPaHCIOPTHOL
MepeKi, pO3pi3HsI€E EKIIbKA TUITIB TPAHCTIOPTHHUX
3aco0iB 1 BOJIiB, 3a0e3Mneuye MHUPOKHUMA /1ana3oH
reoMeTpii Mepexi g B3aemofii. B cucremi
AIMSUN TakoX MOXyTb OyTH TPOMOJAEIHOBaHI
ATII, koudmikTHi MaHeBpH 1 T.m. J{ns ynpasiiH-
Hs TpaHcnopTHUM pyxoM B AIMSUN Bukopuc-
TOBYIOTBCSI 3HAKU JOPOXKHBOTO PYyXy, aJalTHBHE
YIOPaBIiHHSA 1 YIPaBIiHHSA TPAHCIOPTOM, L0 Ma€
NpiopUTeT pyXy (LIBUAKA JIOMOMOra, IMOKEXKHA
cIry>k0a, ML 1 T.11.).

B sanpi mopentoBaHHsS pealli3oBaHa MOXKIIH-
BICTh BUKOPUCTaHHS KPOKY MojemoBaHH Bix 0.1
CEKYH[IH.

B cucrtemi icHye MOXIIMBICTH MOJIETIOBaHHS
BUOOPY MapIIpyTy BOAIEM JI0 TIOYATKY 1 Mia yac
noiznku. AIMSUN BkiItouae 4OTUPH PI3HUX all-
TOPUTMH MOJIEIIOBaHHS JMHAMIYHOTO BHOOpPY
MapIupyTy, peAakTop (YHKIII MipaxyHKy Ba-
PTOCTI MPOi3y 1 OMIIiO ISl BA3HAYCHHS BapTOCTI
Mpoi3ay, BHXOIMYM 3 iHPOpMamii mpo momnepeaHi
MapupyTu. Pi3Hi Bofii OyayTh BUKOPHUCTOBYBATH
pi3HI KpuTepili BUOOpY MapuipyTy: BiJ MOCTIii-
HOT'O BUOOPY TOTO 3K CaMOT0 MapuIpyTy 70 3MiHU
MapIIpyTy BIANOBIIHO 10 YMOB PyXYy.

B [2] BigmideHO, 110 MO/EN TOBEIIHKHA TPaH-
cnopTHuX 3aco6iB B cuctemi AIMSUN Bu3Haua-
10TbCs (PYHKILISIMH Bi IEKUTBKOX IMapaMeTpiB, IO
JI03BOJISIE MOJIETIIOBATH PYX PI3HUX THUIIB TpaHC-
MOpPTHUX 3aco0iB (aBTOMOOLTIB, aBTOOYCIB, BaH-
TaX1BOK 1 T.1I.), SIKI IOTIM MOXYTh OyTH 00’ €/IHA-
Hi B KJIacH.

[lepemimienHs: TpaHCHOPTHUX 3aco0iB peai-
30BaHO JIBOMa crocobamu:abo 3a 3aJJaHUMU Ma-
pLIpYTaMHU 1 BIICOTKOBUM PO3MOJIJICHHIM TOTO-
Ky a00 3riHO 3aJ1laH01 MaTPHIll KOPECTIOH ICHIIIH.
B ocranHbOMY BHNAgKy MapipyT BH3HAYAETHCS



42 Poszmoninena cucrema iMiTaIiitHOro MOJISTIOBAaHHS JJOPOKHBOTO PYXY

TppOMa crocobamu: pasime cHOpMOBaHOIO 1H-
¢dopmariiero, mepepaxyHKOM MapUIpyTy dYepe3
BH3HAYCHI 1HTEPBAJIM Yacy 3TiTHO MaTpPHIIl Bap-
TOCTEH 1 cuTyamii, 0 CKJjanach Ha J10po3i, abo
LUIAXOM JMHAMIYHOTO NEpepaxyHKy MapuipyTy B
MPOIIECi MOJICTIOBaHHS.

[ToBeninka TpaHCTIOPTHOTO 3acO0Y MEepeBU3HA-
Ya€eThCS KOXKHY OJMHHIIIO MOJeNbHOTrO yacy. s
ONKCY MOJEJI TOBEIIHKH aBTOMOOLIS BHKOPHC-
TOBY€ETbCS MoJelb [inmca.

Cnig 3a3HaYuTH, 110 B MAKETi BIACYTHI 0OMe-
KEHHS Ha pO3Mip MEpPEeXKi, aje MBUAKICTE POOOTH
MakeTy OOMEXYyeTbCs 00CSITOM OIepaTHBHOI Ta-
M’SITI Ta MOTYXKHICTIO TpoIlecopa.

PosrnsiHemMo cucTeMy iMITaIiifHOro MOJENIo-
BAaHHSA TPaHCIIOPTHOT'O pyxy MITSIM.
MITSIMLab - 1ie cucrema, 1o 6a3yeTbes Ha iMi-
TaniiHoMy mojemtoBaHHi. g cucrema Oyrna pos-
poOjeHa A OLIHIOBAHHS BIUIMBY aJlbTEPHATUB
MIPOEKTYBAaHHS CHCTEM YIPaBJIIHHSA pPyXOM Ha
ONEpaTUBHOMY DIBHI.

MITSIMLab € cuHTe30M pi3HHX Mojenel 1
Mae€ Takl XapaKTEepUCTUKU: HAJa€e MHUPOKHUI BUOIp
PI3HHUX BapiaHTIB MPOEKTYBAaHHS CHCTEM YIIPaB-
JIHHS PYyXOM, MOJICITIOE PEAKIlit0 BOJIIB HA TIOTO-
yHy iH(QOpMaIi0 MO0 PyXy 1 YNpaBIsSIOYHX
CUTHAJIB, 00’€JHy€ NMHAMIYHY B3a€MOJII0 MIXK
CUCTEMOIO yMPaBIiHHS PyXOM 1 BOJISIMU B Mepe-
Kl.

Pizui xomnounentu MITSIMLab 06’e¢gunani B
TaKi TP MOYJIi:

1) Moaynb IMITAIIITHOTO MOJENIOBAHHS PyXy
Ha MikpopiBHi (Microscopic Traffic Simulator
(MITSIM));

2) MOIyJIb IMITAIIFHOTO MOJICITIOBaHHS YIIPaB-
miHHa pyxoMm (Traffic Management Simulator
(TMS));

3) rpadiunmii inTepdeiic kopuctysaua (GUI).

PosrnsinemMo Moaysb IMITAlIHHOTO MOJAEIIO-
BaHHs NOTOKY pyxy (MITSIM). Enementn pyxy i
MEpeXi TMPEeNCTaBIAIOTECS NETabHO IS TOTO,
00 BU3HAYUTH UYYTJIMBICTH MOTOKIB PyXy IO
CTpaTeriii ympaBmiHHA 1 MapmpyTusamii. OCHOB-
Humu eneMeHTamu MITSIM e:

1) KOMITOHEHTH MEpeXi: Mepexa Jopir 3 00-
JaJHaHHAM JUIl CIOCTEPEXEHHS 1 YNpaBIiHHA
pyXOM THpeJCTaBlI€Ha Ha MIKpPOpIBHI. Mepexa
JIOPIT CKIIAJA€ThCs 3 BY3iB, 3B’ SI3KiB, CETMEHTIB
(3B’S13KW PO3IIIJICHI HA CETMEHTH 3 OJTHAKOBUMU
TeOMETPHUYHUMU XapaKTEPUCTUKAMH) 1 PSIiB;

2) BU3HAYCHHS MYHKTY NMpHU3HAYCHHS 1 BUOIp
MapuipyTy pyxy: MOIyJb IMITallIiHOTO MOJEIIO-
BaHHSA PYXYy B SKOCTI BXIJHHMX JaHUX OTPUMYE

TaONMIl MyHKTIB BIANPaBIEHHS 1 MPU3HAYCHHS
(OD), ski 3amexarp Bim wacy. Lli Tabmuii abo
SIBJISIFOTH COOOI0 OUIKYBaHI YMOBH PyXy, a00 BH-
3HAUYEHI SIK YaCTHHA CIICHAPIIO JJIsl OI[IHIOBAHHS.
Jlnsi BU3HAUYCHHS BHOOPY MapuHIpyTy BOJIEM BH-
KOPUCTOBYETbCS IMOBIpPHICHA MOJENb BHOOPY
MaplpyTy;

3) noBeAiHKA BOAIIB: BUXOSIYH 3 TOTOKIB BiJ-
MPaBIICHHS/TIPU3HAYCHHS BH3HAYAE€THCS  HaMip
OKpEMOro TPaHCIIOPTHOTO 3acol0y YyBIMTH B Me-
peKXy y BH3HA4eHHMH MOMEHT dacy. [lapamerpu
MoBeIIHKHM (Oa’kaHa IMIBUIKICTH, 1HIIIATUBHICTS 1
T.J.) 1 XapaKTepUCTHUKU TPAHCIIOPTHOIO 3aco0y
MIPU3HAYAIOTHCS KOXKHIN KOMOiHaIli «TpaHCHOPT-
HU 3aci0/Bomin».

MITSIM 3nilicHIOE nepeMillleHHs] TPaHCIOop-
THHX 3aC00iB y BiMOBIAHOCTI O MOJENEH CITiTy-
BaHHS 3a aBTOMOOIJEM Ta 3MiHU psxy. Mopaens
CIIiTyBaHHSl 32 aBTOMOOIJIeM BH3HAYa€ PEAKIIIO
BOJisI Ha CHUTYyallil0 Ha J0po3i 0Oe3mocepeaHbo
morepely TPaHCIIOPTHOTO 3aco0y, BHXOISIYH 3
BITHOCHOT IIBHJIKOCTI, IHTEpBaIy PyXy Ta 1HIIMX
oOMexxeHb pyxy. Mojens 3MiHU psiy BU3HAYAE
PI3HULII0O Mik O0OB’SI3KOBOIO 1 HEOOOB’SI3KOBOIO
3MIHOIO psiy. TakoX MOIENIOIOTHCS 3JIHUTTS J10-
pir, peakilist BOJIiB Ha YIPaBIJIAIOYl CUTHAIU PY-
Xy, OOMEXEeHHS IIBUIKOCTI 1 aBapii.

Posrnsinemo Momynb iMITAlifHOTO MOMAEIIO-
BaHH# ynpasiiHHA pyxoM (TMS).

Monynb iMITaliifHOTO MOJIETIOBAHHS yTpaB-
JTIHHS PyXOM IMITy€ CUCTEMY YIPABIIHHI PyXOM,
110 OLIHIOETHCS. [ OLIHKM MPEICTaBICHO M-
POKHUIl CIIEKTp CUCTEM YINpPABJIIHHS PyXOM 1 Ma-
pLIPYTH3ALlii, TAKUX SIK:

1) «wiexxaunii momineicbKui» (IITy4yHa HEpiB-
HICTB 711 OOMEXEHHSI IIBUIKOCT1 TPAHCTIOPTY );

2) 3aco0u ympaBJiHHA PYyXOM Ha HIBUIKICHIHN
aBTOCTpAi:

a) 3HaKW JAJIs1 YIIPaBJIiHHS 3MIHOIO PALY;
b) 3HaKM 17151 0OMEKEHHSI IIBUIKOCTI;
C) 3HAKH ISl TIO3HAYCHHS B’ 13y B TyHEIb;

3) 3aco0u ynpaBiHHS PyXOM Ha MEePEeXpecTsiX;

4) 3HaKU TOPOKHBOIO PYXY.

TMS Mmae 3arasibHy CTPYKTYpy, sIKa J03BOJISIE
MPEJCTABISATH Pi3HI MPOEKTHU CHCTEM 3 JIOTIKOIO
pI3HOTO pIBHA CKJIQAHOCTI (BiJ BH3HAUEHOI 0
THYYKO1).

Cucrema IMITaIIiHOrO0 MOJEIIOBAHHS Mac 1H-
Tepdeiic, SKUi CIy>)KUTh IS BiIOOpaKeHHS TIe-
peMilleHb TPAaHCHOPTHHUX 3aco0iB B Mepexi Ta
JTUHAMIYHHAX 3MiH IIBHJIKOCTI Ta MIUTBHOCTI PYXY.
I'padiunnii inTepdeiic kopucrysaua (GUI) moxe
BUKOPUCTOBYBATHCh SIK JUIS BIJUIQZKU TaK 1 IS
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JIEMOHCTpAIlil B3aeMOJIii YYaCHHKIB PyXy 3a J0-
MOMOT0I0 aHiIMallii TPaHCTIOPTHUX 3ac00iB[5].

Ki Henr (Qi Yang), oauH i3 po3poGHHKIB cHc-
temu, B [3] BKkazye, mo MITSIM mnpencrasise
JIOPOTH 3B’ I3KaMH, BY3JIaMH MEPEXK1, CETMEHTaMU
1 Mmapupytamu. JlaHi, SKi OMUCYIOTh MEPEKY, 1110
IMITY€TBCS, 3UUTYIOTHCS 3 MEPEXKEBOT 0a3H JaHUX
[4]. MepexxeBa 0aza JaHUX BKJIIOYA€E OMHUC BCIiX
MEpEKEBUX 00 €KTIB, 3’€IHAHHS MapIIPYTIB,
NpUBLIET BUKOPUCTAHHS TpPacH, PperyJiOBaHHSA
PO3BOPOTIB 1 MEpeMillleHb Ha IMepexpecTsx (Ha-
MpUKIa, 3a00poHa JIIBUX MOBOPOTIB 1 PO3BOPO-
TiB), JAaTYUKIB PYyXy, YIPAaBISAIOUUX MPUCTPOIB 1
MyHKTIB OILJIaTH.

MITSIM He Mmoxxe OyTHM BUKOpPUCTAHUN AJIs
MO/ICTIOBAHHS BEJIMKHX MEPEX, TAKUX SIK Mepexa
JOpIr MiCTa, OCOOJIMBO, SIKIIO OOYHMCITIOBAIbHI
pecypcu oomexeHi. IcHye 6araTo mapameTpiB, sKi
MOXYTb OyTH 3aJjaHi KOpPHCTyBaueM Ui BiJO-
OpakeHHsI TIOBEJIHKU BOis B pi3HUX reorpadid-
HUX ymoBax. OnHak, 30ip maHHX, iX OIliHKA 1 Ka-
7i0poBKa € TPYIOMICTKOIO 3amauero. B cucremi
iMiTariitnoro mopnemoBanHs MITSIM  Mmepexa,
10 MOJIEJNIIOETHCS, 3aBXKIU € miaMmepexero. [lpu
BUHUKHEHHI 3aTOpYy BOJil, HACTIPABIi, MOXE BH-
OpaTu MapuIpyT, SIKUM HE MOJEIIOETHCS B CUCTE-
Mi. [6]

PosrnsiHeMo cuctemy IMITAmiitHOTO MOJIEIIO-
BaHHs TpaHcnopTHoro pyxy PARAMICS.

PARAMICS (PARAIlel MICroscopic Simula-
tion) (Quandstone Ltd., United Kingdom) — ue
Hallp TPOrpaMHUX IHCTPYMEHTIB [IJISI MOJIEIIO-
BaHHA Tpadika Ha MikpopiBHi. g cucrema mm-
POKO BUKOPHUCTOBYEThCS y BemukoOpuranii Ta
CHIA. TIlaker npu3HayeHO [JIsi MOJEIIOBaHHS
TPAHCIIOPTHUX BY3JIIB B MicTax (TEpexpecTs, 10
PEryJIOI0THCS MPaBUJIaMH MIPIOPUTETY Ta CBITIIO-
(dbopamu, TpaHCHOPTHI PO3B’SI3KH 1 T. 1), MOJE-
JIOBaHHSA TMEPEBAaHTAXECHUX aBTOCTPAd, ONTHMi-
3arii poOOTH TPOMAJCHKOTO TPAHCIOPTY, 3’ 13/I1B
3 aBTOMAricTpayielf, peryJioBaHHS MapuUIpyTiB,
cBiTiodopia [2].

Mopnentotouuit moayns cuctemu PARAMICS
3abe3neuye Tpu GyHAAMEHTAIBHI Omepari: mo-
Oya0By Mojeni, iMiTaniiHe MoJentoBanHs Tpadi-
ka (3 3D Bi3yamizami€ro) i BUBIJ CTAaTUCTUIHOL
iHpopMallii 3 BUKOPUCTAHHSAM JIPYKHBOTO rpadi-
gHOTO iHTep(deicy KopucTyBada. 3a JTOMOMOTOIO
MOJICJIIOI0UOT0 MOJYJIS MOXYTh OyTH MpOaHai-
30BaHi Taki €JIEMEHTH TPAHCTIOPTHOT MEPEXKIi:

1) micbka Mepexa 1 Mepexa aBTOCTPa;

2) MpaBOCTOPOHHIH 1 JIBOCTOPOHHIN PYX;

3) ympaBiiHHA PYXOM 3a JOIOMOTOI0 3HAKiB
JOPOXKHBOTO PYXY;

4) minsHKa I0OPOTH 3 KPYTOBUM PYXOM;

5) TpoMaICEKUIA TPAHCIIOPT;

6) napKyBaHHS MallllH;

7) ATIL;

8) 3MiHa TIOJIOCH PYXY;

9) 3aTOpH Ha 10porax.

[ToBeninka KOKHOTO TPAHCIIOPTHOTO 3ac00y B
TPAHCHOPTHINA Mepexki MOJIETIOETHCS Ha KOXKHOMY
KPOIIi IPOTSTOM BCHOTO Yacy MOJCTIOBaHHS [7].

B [2] BigmiueHo, mo PARAMICS mniarpumye
MOJIMBICTh  IHAMBIAYyalbHOTO  MEPEMIIICHHS
6mu3bpko 200000 aBTOMOO1TIB 32 OJUHUILIO Yacy.
CrannmapTHO 3a7aHO 7 KJIACiB TPAHCIOPTHHX 3a-
co0iB, alie KOPUCTYBa4 MOXKE€ CTBOPIOBATH BIIACH1
TpaHCHOpTHI 3acobu. Bubip mapuipyty aBTOMO-
OilleM BU3HAYAE€ThCS 3aJIaHOI0 TAaOJIMIICI0 BapTOC-
Tel. Y KOXKHOTO TPaHCIOPTHOTO 3acoly € 3aia-
HUH iHTEepBaa 4acy (B cepenHbomy | cek.), uepes
KU BU3HAYAETHCS TOJOXKEHHS TPAHCIIOPTHOTO
3aco0y Ta Horo moBeAiHKa. 3MiHa psLy B
PARAMICS BUKOHY€ThCSI Ha OCHOBI TIpaBUII
3HAXOJ/KEHHS BIAMOBITHOTO IHTEPBATY MiX aB-
TOMOOITISIMH 1 3 BUKOPHUCTaHHAM iH(pOpMAIlii mpo
JOCTYIIHI BiAMOBIAHI 1HTEepBaiau. B makeTi peai-
30BaHO AITOPHUTM, SIKUH 33/1a€ pyX aBTOMOOLJIS Ha
3a/1aHiil TpaekTopii MappyTy. Pyx perymoerscs
¢i3uyHMMHU aTpuOyTamMu aBTOMOOLIS 1 HOro mo-
TOYHOI IMIBUIKICTIO. TaKoXX MIATPUMYETHCS MO-
XJIMBICTh BU3HAYUTH MapUIPyT 3TiAHO 3 MAaTpH-
1IEI0 KOPECTIOHCHITIH.

B PARAMICS peanizoBani MOXIUBOCTI 300-
Py JaHUX CTAaTUCTHKHU 1 (POPMYyBaHHS 3BITIB IIOJI0
aHaJi3y TPaHCIOPTHOT MEPEXKI.

Caig BIA3HAYUTH, 110 OCHOBHUM OOMEKEHHSIM
Ha po3Mip Mepexi 1 MBUAKICTH pOOOTH B MAKETI €
00’eM TaM’AITi 1 MOTYKHICTh KOMIIT IOTepa.

PosrnsiHemMo cuctemy iMiITaIiifHOro Mojeiro-
BaHHsA TpaHcnopTHOro pyxy VISSIM.

VISSIM - maker myis MoaentoBaHHsS Tpadika
Ha MikpopiBHi. [lakeT nmpu3HayeHO I aHATi3y,
PEIHKEHIPIHTY 1 oNTUMIi3aLii MICBKUX 1 MIKMICh-
KHUX TPaHCHOPTHUX CHOdy4eHb. [lo3Boisie Moze-
JIOBaTH MICBKI TepexpecTss OyIb-SKOrO THILY
pEryJItOBaHHs, aHali3yBaTH IMPOITYCKHY CIIPOMO-
KHICTh TPAHCIOPTHUX CHCTEM 1 TECTYBAaTU CXEMHU
TpaH3UTHUX TpiopuTeTiB. Jl03BOJIsIE neTanizyBa-
TH CXEMYy TPAHCIIOPTHOI MEpexi, B TOMY YHUCIi
NEePeXOoaH, CTOSHKH, 3yNMHKH TI'POMaACHKOIO
Tpancnopty. B motoni 6epyTh y4acTe BCi BHAU
TPAHCIIOPTHHUX 3aC001B, a TAKOX MIIoXoau [2].
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Mopens moTtoky Tpadika, IO peaiizoBaHa B
Vissim, € TUCKPETHOIO CTOXaCTUYHOIO MOJAEILIIO.
Mopenp 6a3yeTbesi Ha KpOIli MOJCITIOBAHHS, PiB-
HoMmy | cekyHmi. Mojenb MICTUTh alrOpPUTMU
3MIHU PsTy, 3aCHOBaHI Ha MpaBUiaxX JOPOKHBOTO
pyxy. CrnigyBaHHS TPaHCHOPTHUX 3acC00IB OJMH
3a OJIHUM € KOJIMBAaJbHUM IMPOIIECOM. 3a YMOBHU
PYXY B OJIMH psiA TPaHCHOPTHUH 3aci0, 1m0 pyxa-
€ThCS 3 OUIBIIOIO MIBUIKICTIO, HAOIMKYIOUYHCH 10
TPAHCIIOPTHOTO 3ac00Y, 110 PyXA€THCS 3 MEHIIOIO
IIBUJIKICTIO, TIOBUHEH 3MEHIIUTH IIBUIKICTD.
[Ipu upoMy yac peaxiiii BoJis 3aJIeKUTH BiA pi3-
HUIIl MDK MIBHAKOCTSIMU TPAHCIOPTHUX 3aco0iB,
BIJICTaHI MDK TPaHCIOPTHHUMH 3ac00aMH Ta BiJl
MOJIeJi TIOBEIIHKH BOJIisA. 32 YMOBH PyXy IO JI0-
po3i B ACKUIbKA PAIIB TPAHCHOPTHHIMA 3aci0, SKHii
HaOJIM3UBCS A0 TPAHCIIOPTHOTO 3ac00y, 110 pyXa-
€THCSI 3 MEHIIOIO IIBUJIKICTIO, TIEPEBIPSIE, YU MOK-
paiae cuTyaris micis 3MiHU psiy. SIKIIo Tak, To
TpaHCTIOPTHUN 3aci® Oyae MIyKaTH MiAXOMASIII
IHTEpBaAJIM MIXK aBTOMOOUISIMH B CYCITHIX psaax.
CrinyBaHHS 32 TPAaHCHOPTHUMHU 3ac00aMH 1 3MiHa
psany GOpMYyIOTh MOJETH MOTOKY Tpadika, sSKa €
sapoM Vissim [6].

B [2] Bigmiueno, mo B Vissim pearizoBaHi
CTaHJapTHI TUNU TPAHCHOPTHHUX 3aco0iB (aBTO-
MOO1JTi, BaHTaXKIBKH, aBTOOYCH, TpaMmBai, MOTSTH,
MOTOLMKIIHY, Benocunenn). Bei mi Buau TpaHcmo-
pTHUX 3aco0iB MOKHa Tapamerpu3yBatu (rada-
PUTH, TIOTYKHICTh JBUTYHA, PO3MOIIJICHHS MPHUC-
KOpEHHsI Ta raJibMyBaHHs, Bara 1 T.4.). Kopucry-
Ba4y MOXe€ 3a/1aTy CBill THUIl TPAHCIIOPTHOTO 3aCO-
Oy. 3a1at0ThCsl TapaMeTPH IHTEHCUBHOCTI TIOTOKY
TPAHCIIOPTHUX 3ac00iB, WOro MPOMOPIIITHOTO
ckiamy, rpadiku podoTu CBITIOMOpIB, IMOBIPHO-
cTi BuOOpy Mapumipyty pyxy. lliaTpumyerscs
MO>KJIMBICTh TIAKIIIOYEHHS MaTpPUIll TPU3HAYECHb
JUISL OTIUCY PO3MOALIEeHHS Tpadika.

B makeri peamizoBaHo mozens BimepmanHa,
sKa OMHUCY€ TOBENIHKY BOJisl 3a KepMoM. B Hiii
BPaxOBYIOThCSl TICUXO(I3MYHI MOXKIUBOCTI JIIO-
IUHM (4ac peakiii, yac, HEOOXIAHUIA IS MPUITH-
ATTS PIIICHHS B YMOBaX OTOYYIOUOTO CEpEIOBH-
ma i T.1.).

VISSIM Hanae MOXIUBICTH 300py CTaTUCTHY-
HUX JaHUX Ha OyJb-sKid JiNbHUII TPAHCTIOPTHOI
Mepexi 1 GopMyBaHHS 3BITIB, CTBOPEHHSI IIPE3EH-
TaIii 1 BiICOPOIHKIB.

B VISSIM peanizoBaHO MOXIJIHBICTH BHOODPY
MIDXK Pi3HUMH TUTIAMHU MapIIpyTU3alii:

1) crarnuna MapuipyTu3aiis, sika 0a3yeTbcs
Ha 300p1 JaHUX PO MOBOPOTH Ta MEPEXPECTS;

2) BUIBHHI BUOIp MapuIpyTy 3 BUKOPUCTAHHIM
JMHAMIYHOTO TPU3HAYEHHS: MOJYJb JIWHAMIYHO-
ro MPU3HAYCHHS MPOTIOHYE Pi3HI apaMeTpH, BH-
KOPHUCTOBYIOUM MAaTpUI BiANpaBlICHHSI-TIPH3HA-
YeHHs, IO 3aCHOBaHI Ha MeETi IOI3AKH Ta 3ajie-
XKaTh Bijg yacy [8].

Posmip Mepexi He OOMEXKEHUN TPOrpPaMHUM
3a0e3IeueHHsIM, OQHAK, Vissim MOIeIoe ooMe-
KEHY KUIBKICTb NEPEXPECThb, 3aJIEKHO B1Jl MOTY-
AKHOCT1 KOMIT'IoTepa. Yac po3paxyHKy 3aJIe)KHUTh
B1Jl KUIBKOCTI TPAHCHOPTHHUX 3ac00iB, SIKI OJIHO-
YacHO 3HAXOJAThCS B TpaHCNOPTHil Mepexi. [Tpu
3pOCTaHHI KUIBKOCTI TPAHCIOPTHUX 3aco01B MO-
JeNbHUM 4yac MOXKe JOCATTH pPEeajbHOTo Yacy.
3HaueHHs pO3NOJIIJIEHb NPUCKOPEHb, MAKCUMAaJb-
HOI IIBUAKOCTI 1 0a)kaHOI IIBHAKOCTI 3aJaHi, ajie
MOKYTb 3MIHIOBATHCh KOPUCTYBAYeM.

Mojenb NOTOKY pyXy HE MOXe OyTH BUKOpPHC-
TaHa IS aBTOMATUYHOTO YIPABIIHHA PyXOM,
OCKIIbKU BOHA 0a3yeThCsl Ha KPOIl MOJETIOBaH-
Hf, 110 JOpiBHIOE 1 cekyHAl. Vissim He BKJIOYa€e
HISIKMX aJTOpPUTMIB BHUOOpPY MyHKTY NMpPU3HAYECH-
HS; MapUIpyTH TPAaHCIOPTHUX 3aCO0IB € BXIJHU-
MM TaHUMHU [6].

MocTtaHoBKa Npobnemum i Wnaxm ii BUpiLLeHHSA
HeoOxigHO CTBOpPUTH CHCTEMY iMITaliifHOTO
MOJICITIOBAHHS JIOPOKHBOTO PyXYy, SIKa Ma€ HU3KY
nepeBar y MOpiBHSAHHI 3 ICHYIOUMMH CHCTEMaMH
MO/ICITIOBAHHS TPAHCTIOPTHUX MEPEK.

IcHye Gararo cuctem IMITaliiHOTO MOJAEIIO-
BaHHS TPAHCIIOPTHUX MEpexX. BCi BOHM MaroTh
OJIMH OCHOBHHMM HEHOJIK: IIBHIKICTH POOOTH
i/ab0 po3Mip TpPaHCIOPTHOI Mepeki OOMEeKeHi
pO3MIpOM OmMepaTHUBHOI MaM’STi 1 MOTYKHICTIO
nporiecopa.

OnHuM 13 BapiaHTIB pillleHHs L€l nTpoOiaeMu €
3HIDKEHHSI PIBHS JeTaji3allii MOJeIIOBaHHS, B
TOMY YHCIIi BUKOPUCTAHHS 301bIICHHS PO3MIpy
KpOKy MojemtoBaHHs. lle mpu3BOIuTh 110 3HH-
KEHHSI SIKOCT1 MOJIEeIi TPAHCIIOPTHOT MEPExi.

[HIIMM BapiaHTOM pilIE€HHS L€l TpoOyieMu €
MOJICIIOBAHHS JIMIIE MiAMEpeKl TPaHCIOPTHOI
Mepexi. OnHak, e TPU3BOAMUTE JI0 TOTO, 0 PH
BUHUKHEHHI 3aTOPY BOJil, Hacmpasi, MOXe 00-
paTtu MapuIpyT, SIKHI HE MOJICITIOETHCS B CHCTEMI.

[TpobieMu TiABUINEHHS IIBHIKOCTI POOOTH
CHCTEMH, OOMEKEHHS PO3MIpy TPAHCIIOPTHOI Me-
pexi 1 0OMeKeHHs KIIbKOCTI TPaHCIOPTHUX 3a-
co0iB MOXYTh OyTH BUPIIICHI NUIIXOM peajtizarii
CHUCTEMH MOJIEIIOBaHHA JOPOXKHBOTO PYXy SIK
pO3MOiIeHOT cucTeMu. TakuM YHWHOM, BKa3aHi
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BHUILE MPOOJIEMU MOXKYTh OyTH BUpIiLIEH] 0€3 3HU-
JKEHHSI pIBHS JeTali3allii MOJEeITIOBaHHS.

Sk BkazaHo B [1], MBUIKICTE pOOOTH CUCTEMH
3aNIeXKHUTh BiJ] KUTBKOCTI KOMIT IOTEPIB, SIKI BHKO-
PUCTOBYIOTBCS JUIsI MOJICIIOBaHHS. Po3mojineHi
CHCTEMH MaIOTh TaKi epeBaru:

1) BapTicth N KOMII'IOTEpPIB 3HAYHO HMIKYA 32
BapTicTh N-IIPOIIECOPHOTO KOMII I0TEPA;

2) s 301UIBIICHHS TOTYXKHOCTI OOYMCITIOBA-
JbHOT 6a3H, siIka BUKOPUCTOBYETHCS IIPU MOJIEIIO-
BaHHI, HEOOXIJTHO MPHUIOATH TMOTPIOHY KiIBKICTh
KOMIT'IOTEPIB 3aMICTh 3aMiHH OaraTomporecop-
HOT'O KOMIT I0Tepa Ha OLIbII MPOIYKTUBHUIA,

3) npu BUXOJ1 3 Jaxy OAHOIO 3 KOMII IOTEPIB,
6e3nepeliiiHa podoTa po3MOIiICHOI CHCTEMU MO-
e OyTH NMPOJIOBKEHA.

BucHoBKku

B naniii ctaTTi aBTOpaMu IpOaHaIi30BaHl CHC-
TEMHU IMITaLIfHOTO MOJENIOBAHHS TPAHCIIOPTHO-
TO PyXy, 1 oBeieHa HEOOXIAHICTh PO3POOKH CHC-
TEMH MOJEIIOBAHHS TIOPOKHBOTO PYXY SIK PO3IO-
mineHoi cucremu. Taka cucTemMa MOJEITIOBAHHS
JI03BOJIUTH MOJICNIIOBATH TPAHCIIOPTHI Mepexi
BCIUKUX MICT 3 BEJIUKOIO KIILKICTIO aBTOMOO1IIB,
a TaKOK CKOPOTHUTHU (PIHAHCOBI BUTpPATH Ha 3a0e3-
Me4YeHHsI pOOOTH CUCTEMH.
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