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INOKA3HUKHU PYXY HA IIIIAXOJAX PEI'YJIBOBAHUX INEPEXPECTD
3 YPAXYBAHHSAM 3MIH CMYT PYXY BOAISAMHU

YV cmammi posensnymo numanns nosoddcenns 600iie npu smini cmye pyxy. B saxocmi noxazmuxa pyxy
3aCMOCOBAHO eHmPONilo WEUOKOCMI MPAHCROpmMHo20 nomoky. Ilpu enmponii weudxocmi nomoxy 3 08IiKosux
00uHUYb | MeHue 6i00Y8AEMbCs 3MEHUWEHHS. MOJICIUBOCMEN W00 MAHespy8anHs i aminu cmye pyxy. Taxooic
PO32ISIHYMO CHIBBIOHOUICHHS 3MIH CMY2 PYXY HA OCHOSI IHMEHCUBHOCME MA WEUOKOCHI MPAHCHOPMHO20 NOMOKY.

Knrouosi cnosa: mpancnopmmuuil nOmix, 3MiHA CMye PYXY, eHMPONis W8UOKOCMI, NOBOONCEHHS 800ii6

ITocranoBka npodemu

CyuacHi TPaHCIIOPTHI npodseMu MicT
XapaKTEPU3YIOTLCSI 3HAYHUM piBHeM 3aBaHTaXCHHsA
nepexpectb. Bimomo 0arato MeETOMIB  IMiIBHUINCHHS
JOPOKHBOTO ~ PYXY, MIO
CHpsIMOBaHI Ha 3MEHIIICHHsI BUTPAT Yacy, 3aTPUMOK PyXy
BUKHU/IIB IIKIUIMBUX PEYOBHH 1 iH. Bijgomi 3anexHocTi
CHIBBIIHOIIEHb MK XapaKTEPUCTUKAMHU TPAHCIIOPTHOTO
MIOTOKY BPaxoBYIOTh JeTepMiHoBaHMi minxia. Ilpore,
CTOXaCTHUYHICTh pyXy TPAHCIOPTHUX 3acO0iB  Ha
MiAXomax  IepexpecTb  BKa3ye Ha  OCOOJIUBOCTI
MOBOJDKEHHS BOJITB Mijl 4yac BUOOPY Ta BIIMOBIHO 3MIH
CMYT pyXy. IcHye meBHa yacTka 3MiH CMYT PyXy IO
BiJTHOIIICHHIO JI0 3araJlkHOro OOCSTY TPaHCIIOPTHOTO
MOTOKY sIKa JIE30PTaHi30ByE YMOBH PYyXy Ha MiAX0fax
nepexpectb.  ToMy, DNHTaHHY  BHMBYEHHS  IHMX

3aKOHOMIPHOCTEH aKTyallbHe.

eekTUBHOCTI  opraHizarii

AHAaJIi3 OCTAHHIX JT0CTiIKeHb i myOJaikalii

JocmimKkeHHI0  3aKOHOMIPHOCTEH  MTOBOKEHHS
BOMIiB MiJ Yac 3MiHH CMYTI PyXy MpPHIICHO yBary B
Oaratpox myoOmikamisx [1-11]. Taki muranHs SK BHOIp
CMYTH, BIUIUB IIApaMeTPiB pyXy I 9ac 3MiHA CMyT'H Ha
yac 0 3ITKHEHHA pO3IJIIJAIOTBCS B KOHTEKCTI
ABTOHOMHOT'O BOIIHHS Ta Oe3MeKH pyXy. Tak HaImpuKIiIa,
HETpaBWIbHA 3MiHA CMYTH PYXy MO)XKE HPH3BECTH 1O
MOpYLICHHS  TPaHCIOPTHOTO  IOTOKY, 3MEHILECHHS
MIPOMYCKHOI CHPOMOXKHOCTI [1] 1 30iIBIICHHS pPU3HKY
ZIOPOXKHBO-TPAHCIIOPTHUX TIpHrof [2].

®daxTopu pearbHOI CHUTYyaIlil, IO BIUIMBAIOTH Ha
pIlIEHHS MO0 3MIHM CMYTH pPyXy, B OCHOBHOMY
BKJIFOYAIOTh MOTOAY, THI JOPOT'H, CTaH TPaHCIIOPTHOTO
3aco0y, OCBITICHHS TOIIO. Y 0araThOX IOCIHIKEHHIX

3aco0iB. Mozeni MoBeNiHKY Ta ()aKTOPH BILUIUBY ITiJ| Yac
3MIiHH CMYTH JICTAILHO BHCBIT/EHI B poboTi [3].

ABTOopu pobotu [4] mocmipKyBaNM BIAHOCHY
MIBUJIKICTh MK CMyTaMHM PyXy Ta BiTHOCHUH PO3PHUB Mix
HUMU. BOHM BHSBMIM, 11O BIJIHOCHUI PO3pUB MiXK
CMYraM# Ma€ MO3UTHBHUH BIUIMB HAa WMOBIPHICTb 3MiHH
CMYrH pyxy. BinHocHa BijncTaHp 1 IIBUAKICTH 1HIIHX
TPaHCIOPTHUX 3acO0iB  BIUIMBAIOTh HAa MPUHHATTA
pillIeHb 010 3MIHM CMYTH PYXy OlJIbllle, HiXK IIBUAKICTh
BJIACHOTO TPAHCIIOPTHOT'O 3aC00Yy.

B po6ori [5] npoananizyBanu GpakropH, moB’s3aHi
31 MIBHJKICTIO Ta JIUCTAHLIEIO, Y TPyNax TPAHCHOPTHUX
3ac00iB, SIKi 3MIHIOIOTH CMYTYy pPyXy 3a BJIACHUM
OaxcannsiM. i yac mporecy NPUIHATTS PIIIEHHS TPO
JMHAMIYHY 3MiHy CMYTH PyXy 3’SCOBaHO, 110 (haKkTopH,
IOB’si3aHl 31 IIBHIKICTIO Ta IUCTAHIICIO, MAaOTh
JMHAMIYHUNA Ta ITPOBUI BIUIMB HA BHOIp CMYrH PyXy
BOJIIEM.

B poGorax posrisimaeTbcs 3MiHA MPOIMTYCKHOT
CIIPOMOXKHOCTI ~ Ta  IIBUJIKOCTI pyxXy Mix dYac
MaHEeBpPYBaHHS Ta YaCTUX 3MiH CMYT pyXy BOISIMH Ha
MarictTpaisx mBHAKICHOTO pyxy[6, 7].

3a nocnimkeHHEIMH [§, 9] y MicBKOMY TOPOKHBOMY
pycl KiTBKICTh 3MiH CMYrH pyXy 3HA4YHO II€PEBHIIYE
KUTBKICTB JOPOXKHBO-TPAHCIIOPTHUX TIPUTOI.
Jocmikyrodn — HACHIAKK  3MIHH  CMYTH  PYXY
TPAHCHOPTHOTO 3aco0y, aBTOPH aHANI3yBaJId TSKKICTH
JOPOKHBO-TPAHCIIOPTHUX ~ TIPHTO,  CIPHYMHEHHX
TPAHCIOPTHUMH 3aC00aMU, IO 3MIHIOIOTh CMYTY PYXY.
3aTpuMKa, CHPHYMHEHA JIOPOXKHBO-TPAHCIIOPTHHMH
MPUTOAAMH BHACIHIJOK 3MiH CMYT pPyXy aBTOMOOLIS,
MOB’S3aHA 3 YacoOM pO3CIFOBaHHSA TOYKK aBapii. A0o
YTBOPEHHSM 3aTOPiB Ha JI0pO3i.

lupuHa CMyrH TaKOX BIUIMBA€ HA TIOBEAIHKY
Boxiums. B pobori [10] aBTop 3ampomonyBaB MexaHizm

OCTaHHIX pOKiB BHUKOpucTtoByBaymcs naHi GPS i X )

Tpaektopii  pyXy iMIMBiAyanrbHHX TpamcroprHux ~ PI3HUX MCTOMB 3MCHIICHHA CMYIH pyXy (BKITIO9arOYH
OJTHOCTOPOHHE Ta JIBOCTOPOHHE) Ha XapaKTEPUCTHKaX
TOBENIHKM  BOJIHHA [UIAIXOM  MOJIENIOBAHHA  Ta
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Tpancnopmmui mexnonozii (3a euoamu)

TIOSICHEHHS e€(eKTy 3MEHIICHHS CMYTH 3a JOIOMOTOI0
Teopii IICMXOJOTIYHOrO HaBaHTAXEHHS. Pe3ymbraTH
MOKa3alM, IO 3BYKEHHS CMYT pyXy HE TIiJIbKH
3MEHIIYBAJIO IIBH/KICTh PyXY, ajie i CYTTEBO BIUIMHYJIO
Ha BHUOIp OOKkoBoro iHTepBasry a0 mepemkoxa. OTxe,
aBTOpPM  BUIIE  3a3Ha4eHHX  pOOIT  BHBYAIH
3aKOHOMIPHOCTI TOBOKEHHSI BOAIIB NPH 3MiHI CMYrH
PyXy B pI3HHX JOpOXKHIX cuTyarisx. [Ipore, muTaHHS
MOBO/DKEHHS BOJIIB HA MiJX0JaX MepexpecTh Ta BUOIp
HUMH CMYT PYXy MaJIOBHBYEHA.

@D opMy/IIOBAHHS METH CTATTI

Meroto AOCHiIKEHHS € BH3HAYEHHS IOKA3HHUKIB
pPyXy Ha MigXoAax peryjibOBaHUX IEpexpecTb 3
ypaxyBaHHSIM 3MiH CMYT pyXy BoaissMu. J{Jsi BUpileHHs
MeTH TOTPiOHO PO3INISIHYTH CHIBBIJHOMIEHHS MIiX
XapaKTepPUCTUKAMH JTOPOXKHBOTO PYXY 3 YpaxyBaHHIM
3aKOHOMIPHOCTEH TOBOIKCHHS BOJIiB MiJl 4ac 3MiHH
CMYT pyXy Ha MiIXOIaX peryJbOBaHHX IEPEXpecTb.
[TpornoHyeThCs B SIKOCTI MOKa3HUKA PYXy TPAHCIIOPTHHX
MOTOKIB 3aCTOCYBAaTH EHTPOIiI0 LIBHIKOCTI PyXy, a B

AKOCTI IIOKAa3HMKAa 3MIH CMYT pPyXy — 4YacTKy
IHTEHCUBHOCTI TPaHCIIOPTHOTO IOTOKY, IO 3MIiHIOE
CMYTH pyXy IO BIJHOWIEHHIO JO  3arajbHoi

IHTEHCHBHOCTI pyXy Ha IiJXOAI IepexXpecTsl.
BukJsiag ocHOBHOT0 Marepiasy

TpancriopTHuii TOTIK 3MIHIOETBCS Y Yaci 1

npoctopi. [1oBO/pKEHHST BOJIISt MOXKITUBO BU3HAUUTH Ha

OCHOBI  pO3MOJIJIy MHUTTEBUX 3HAYeHb  EHTPOIIIi
mBuaKocTi pyxy [11]:
Vi = Vi
Hm — Iog2 max min | M _1 , (1)
Oy
ne H, MaKCUMalbHa EHTPOMis MBHAKOCTI

Vmin

MiHIMaJabHE 3HAYEHHS

TPAHCIIOPTHOTO  MOTOKY, IB.OH., Viax

BIAMOBIAHO MaKCHMaJbHE 1
HIBUIKOCTEH BiANOBINHO; Oy — cepeIHbOKBAIpATHYHE

BIAXWIIEHHS IIBHAKOCTI, KMm/rox., M — HeoOXximHa
KUTBKICTh 3aMipiB Il 3a0e3ledeHHs TOYHOCTI Ta
HAJIMHOCTI Pe3yIBbTATIB.

3 ypaxyBaHHSIM 3a0e3le4eHHs TOYHOCTI Ta
HAJIMHOCTI  pe3yibTaTiB  JOCHIKEHHS  PO3MOIUTY
HIBHUAKOCTEH pyxy, hopmymna (1) Habysae surimsizn [12]:

Vo, V.. [164-0,°
Hm — Iog2 max min | — -1 , (2)

oy (0,1.v)z
Jns BU3HAYCHHS rapameTpiB posmomimy
IHBI/I,ZIKOCTi MOXKHa CKOPUCTATUCA HACTyITHUMH

migxomamu. llepmmii miaxixm 3acHOBaHWI Ha METOI
HATYpHUX JOCIiPKEHb, JO3BOJISIE OTPUMATH TTapaMeTpu

pyXy TpaHcHopTHHX mOTOKiB. [Ipm mpomy, MoxHa
OTpUMATH JaHi PO3NOALTY EHTPOIII{ IIBUIKOCTI PyXYy JUIs
PI3HHX JUITHOK BYJIHYHO-IOPOXXHBOI MEpEXi, MiIXO/iB
nepexpects. [Ipore, Takuii MeTOl Ma€e 3HAUHY MOXHOKY
OTPUMAaHUX PE3YJBTATIB Ta BEIHMKY TPYNOEMKICTH SIK
BUKOHAaHHS JIOCTI[UKCHHS TakK 1 OOpOOKH JaHWX.
Hacrynmumii  meron 3acHoBaHMi Ha  Bizeodikcamii
napaMeTpiB pyXy TpPaHCIIOPTHUX IIOTOKIB TaKOX B
MOJANTBIIIOMY BHMAra€ 3acTOCYBaHHS OOJIKOBINB IS
CTaTHCTHMYHOI ~ 00poOkM  naHux. [Hmmit  meron
3aCHOBaHMH Ha Bizeodikcamii mapamerpiB  pyxy
JIO3BOJISIE  PO3MI3HABATH Pi3HI BUAW TPAHCHOPTY 1
BU3HAYaTH X IIBUJIKICTH Ta TIOJOXKEHHS y MPOCTOPI,
NpoTe TakWid METoA Mae 3HauyHy BapTicTh Ta
BUKOPHUCTAHHS HOT0 JOCUTh OOMEXEHO 3 ypaxyBaHHIM
Bifgeodikcamii y nmpocropi. Takok MOXKIMBO OTpHMaTH
napaMeTpu pyxy 3a JIONOMOIOK TPWIAAiB, SKUMH

00JIaTHYIOThCSI aBroMoOumi. Taki  moCHiKEHHS
JIO3BOJISIIOTh  BU3HAYMTH OCOOJIMBOCTI  MOBOKCHHS
BOJIIB B PpI3HUX JIOPOXKHIX YMOBax Ta CTaHax

TPaHCIOPTHOTO MOTOKY [12].

st napamerTpiB - pyxy
TPAHCIOPTHUX IIOTOKIB HAa TIOBODKEHHS BOJIiB B
KOH(QUIIKTHUX 30HaX, OyJI0 BUKOHAHO JIOCHI/DKEHHS Ha
MiIX0/1aX NepeXpecTh 3 Pi3HOIO KINBKICTIO CMYT pyXy. B
X MICLISIX YTBOPIOIOThCS KOH(IIKTHI 30HU. KoHikTH
BUHUKAIOTh IiJl Yac 3MiHM CMYI' pPyXy BojisMH. Takox
0COONMMBO III TPOLECH CIIOCTEPIraloThcs IO Mipi
HAKOIIMYEHHsI JOBXXUHM 4Yeprd TPAHCIOPTHOIO 3aTopy.
ToOro KOH(QUIIKTHI 30HH MOCTIHHO 3MIHIOIOTH CBOE
NoJIOKeHHs1 y nipoctopi. KpiM Toro, yacTo Ha miaxopax
MEepPeXpecTb MOXKHA CIOCTEPIraTd 3MiHH CMYTI PyXy
BOJISIMU sIKI TIepeOyBaloTh y 4ep3l Ta HamararoThes ii
3MIHUTH, 1100 CKOPOTHTH 4Yac HepeOyBaHHS y 3aTopi.
BigmosigHo Taki il BOAITB  BUKIMKAIOTH 3MIHHU
MIBUAKOCTI PyXy Ha CMYyTax.

3MiHy CMyr pyXy MOXHA MPEACTAaBUTH 5K
BIJJHOLIICHHSI KUTBKOCTI 3MIH CMYT PyXy BOJIISIMH JIO
IHTEHCUBHOCTI TPaHCIIOPTHOT'O TIOTOKY.

YacTKy 3MiH CMYT pyXy BU3HAYAJIHU 32 (POPMYIIO0:

BU3HAUCHHA  BIIJIUBY

F=—=, @)

ne F — gactka 3MmiHM cmyr pyxy Bomisimu; N . —
KUTBKICTHP 3MiH CMYT pyxy Bomismu, omrom N —
3araibHa KUTBKICTh TPAHCIIOPTHHX 3aC0O0IB OMI.TOI.

ExkcniepuMmenTanbHi  TOCTIMKEHHS OCOOIUBOCTEH
3MIHH CMYT pyXy BHKOHYBAaJH Ha ITiIXO0JaX TEePEXpecTb
3 PI3HOIO KIUNTBKICTIO CMYT PYXy Ta MICIIX yTBOPEHHS
TPaHCHOPTHUX 3aTOpiB. (151 BUKOHAHHSA MOCTIIKEHHS
3aydaJuch K OOJIIKOBHI Tak 1 BOAIl TpaHCIOPTHHX
3ac00iB 3 BHCOKOTOYHOIO arapaTypol0 Ha OCHOBI
cucremu GPS i3 Binmeodikcamiero. Ilpukman peectparii
MIBUAKICHUX XapaKTEPUCTHK 13 3aCTOCYBAaHHSIM XOJOBOI
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nmaboparopii mnpencraBmeno ©Ha puc. 1. Ilix d9ac
eKCTICPUMEHTAIFHUX JOCII/DKEHh BOJISIM HAJIaBalIOCh
3aBJAHHS PYXaTHCh 31 MIBUIKICTIO TPAaHCIOPTHOTO
ITOTOKY Ta BUKOHYBATH TPHCKOPEHHS Ta TalbMyBaHHS
3 IHOIMMH  BOMISIMH 3  BHCOKOK)  TOYHICTIO
moBTOprOBaHOCTI [11].

IIBHOKICTS, KAN/TOZ.

I
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Puc. 1. Po3noain mBUAKOCTI pyXy IpH
BHUHUKHEHHI 3yIIMHOK B 3aTOpi

JocmimkeHts
micra XapkoBa 3 JBoMa i Oinblie cMyramu pyxy. B

BUKOHYBAJIMCh Ha TMEPEXPECTIX

JociipkeHHi  Oyno posmisiHyro 16 mepexpects 3
MaricTpagbHUMH BYJIMISIMA 3araJbHOMICBKOTO
3HAYCHHSI.

Pe3yabTaTu nociaigxeHb

Entpomiss MIBHAKOCTI TPaHCHOPTHOTO MOTOKY
3aJIOKHUTH BiJl IHTEHCUBHOCTI Ta IIBUJIKOCTI MOTOKY. J{i1st
BU3HAUEHHS 3aKOHOMIPHOCTI 3MIHM eHTpormii Oyno
3aCTOCOBAaHO METOJ MOJENIOBAHHA i3 3aCTOCYBaHHIM
nporpamHoro 3abesnedenHss VISSIM. Ha puc. 2
MPE/ICTABIICHO 3aJIKHICTh SHTPOMIl MIBHIKOCTI TIOTOKY

Bil CepelHbOi IHTEHCHUBHOCTI Ha CMY3l pyxy
ZIBOCMYT'OBUX BYJIULIb.
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CepenHs IHTEHCHBHICTb Ha CMY31 pyXY. aBI/TOJ,

Puc. 2. 3anexHicTh eHTpOII IBUIKOCTI MTOTOKY BiJl
CepeIHbOl IHTEHCHBHOCTI HA CMY31 PyXy

CHHXPOHHO 3 iHIIIMMH aBTOMOOLTIIMH. Biomo, 1o Boii
3aTHUHA YTPUMYBATH TPUCKOPCHHS, BIIOBUIHHCHHS Ta
MIBUAKICTb PyXY

[HTEeHCHBHICTh Ta SHTPOIIS MIBUAKOCTI MOB’s3aHi
MK co0oro He UiHiiiHO. IIpM HU3BKUX 3HAYEHHSX
SHTPOIIii CIIOCTEPITa€THCS BEIMKA IHTCHCUBHICTD PYXY, a
NMpYU BEIMKAX 3HAYCHHAX CHTPOMNiI — HE 3HAaYHA
pyxy. Ha puc. 2. mnpexacraBieHo
3JICKHICTh SHTPOIIIT MIBUAKOCTI MMOTOKY BiJI IIBUAKOCTI

pPyxy.

IHTEHCHUBHICTH

EHTpoOIIis MBHAKOCTI IOTOKY .
IIB.OI.

0 10 20 30 40 50 60
HIBHAKICTE TIOTOKY, KM/TOJT

Puc. 3. 3anexHicTh eHTpOMNil MBUAKOCTI HOTOKY
BiJ| IIBUJIKOCTI PyXy

OTprMaHi 3aKOHOMIPHOCTI BIUIMBY IIBHIKOCTI Ta
IHTEHCHBHOCTI TPAHCIIOPTHOTO MOTOKY Ha EHTPOIiI0
MIBUAKOCTI — BKa3yIOTh Ha JIOLIJIbHICTh BUKOPUCTAHHS
EHTPOIMIKHOr0 METO.Y.

BukoHaHi ekcnepuMeHTaNbHI JOCTIDKEHHS Ha
NPUKIAAl peabHUX MEepexXpecThb, MiCsl CTATUCTUYHOI
00pOOKH TAaHWX MOKAa3aJi HACTYITHY TEHJICHIIIIO BILIUBY
3MiH CMYT PYXY Ha EHTPOIII IO IIBHJKOCTI TPAHCIIOPTHOTO
notoky (puc.4). Sk, BugHO, 3 rpadiky HaiOinbIIa
KIJIBKICTh 3MIH CMYT pyXy BiJOyBa€ThCsl BiJ| 3Ha4€Hb
EHTPOIIIi MIBUAKOCTI TPAHCIIOPTHOTO IOTOKY B MeXkKax 5-
3 nB. ox. Lle MOACHIOETECS HASIBHICTIO B TPAHCIIOPTHOMY
MOTOLlI MOJJIMBOCTI MaHEBPYBAaHHSA Ta BUIBHOTO
obpanHs cmyru pyxy. [Ipote, npu 3HaueHHi Bix 3 1B. O11.
MOXJIMBOCTI CYTTEBO 3MEHIIYIOTHCS, TPAaHCIOPTHHUH
IIOTIK Ma€ IUIBHICTE sKa  HAOmMMKacTeCsd 110
MakcuManbHOi. KpiM Toro 3miHa eHTpoIii IIBHAKOCTI
MOTOKY B YacTKW 3MIHH CMYr pyXy BKa3zye Ha
CIIBBIJHOIIEHHS MIK IIBHAKICTIO Ta I1HTEHCUBHICTIO
TPAHCIIOPTHOT'O MOTOKY.
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EHTpOIIiA MBHAKOCTI IOTOKY, IB.O.

0 0.1 0.2 0.3 0.4
YacTKa 3MiH CMyT PyXy

Puc. 3.1. 3anexxHicTh €HTPOMIT MBUIKOCTI MTOTOKY
BiJI YaCTKH 3MiHH CMYT pyXY

BucHoBxku

YacTka 3MiHM CMYT PyXy 3MIHIOEThCS HE JIHIHHO
BIZTHOCHO €HTpOIi IBHIKOCTI TPAHCIIOPTHOI'O MOTOKY.
3MiHH CMYTI pyXy BOIISIMH MOXJIMBI JIMIIE 32 YMOB
MIBUJIKOCTI Ta BIAMOBIAHOI iHTEHCHMBHOCTI pyxy. Ilpm
eHTpomii MIBHAKOCTI MOTOKY 3 JAB. OA. BimOyBaeTbcs
3MEHIIICHHS MOYKJIMBOCTEMN 1010 MaHEBPYBAHHA, a OTKE
1 3MiHM cMyr pyxy. IIpy npomy, BiAMOBIAHO A0 JaHUX
MmojeitoBanHs B cepenoBuili VISSIM BinOyBaroThest
3MEHIICHHS MIBHAKOCTI TPAaHCHOPTHOI'O IIOTOKY Ta
BiJITIOB1/THO 301IbIIYETHCS CEPE/IHS IHTEHCUBHICTD PYXY.
Ile Bka3zye, 10 TPAHCHOPTHHH TMOTIK IMEPEXOIHUTH 10
crany 3artopy. Lli JocmimkeHHs BKa3ylOTh Ha
HEOOXIIHICTh YypaxXyBaHHs 3MiH CMYT PyXY BOIISIMH
BIJIMIOBITHO JIO OPOXKHIX YMOB Ta 3aco0iB opraHizaiiii
JIOPOXKHBOTO PyXy. BpaxyBaHHA maHOro MigXony
JIO3BOJIUTh BHU3HAYATH MICI[l HAa BYJIUYHO-IOPOXKHIH
Mepexi, ie TOTpiOHO 3aco0aMu opraHizarlii JOpOXKHbOTO
PYXy 3MEHIIYBaTH BIUIUB 3MiH CMYT PYXY Ha IPOILYCKHY
3JIATHICTh TIEPEXPECTD.
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TRAFFIC INDICATORS ON APPROACHES TO REGULATED INTERSECTIONS TAKING INTO
ACCOUNT THE LANE CHANGES OF TRAFFIC BY DRIVERS
O. Prasolenko, V. Chumachenko
O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

Modern transport problems of cities are characterized by a significant level of congestion at intersections. There
are many known methods of increasing the efficiency of traffic management aimed at reducing time spent, traffic delays,
emissions of harmful substances, etc. The known dependencies of the ratios between the characteristics of the traffic flow
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take into account the deterministic approach. However, the stochasticity of the movement of vehicles on the approaches
to intersections indicates the peculiarities of the behavior of drivers during the selection and, accordingly, changes of
traffic lanes. There is a certain share of changes in traffic lanes in relation to the total volume of traffic flow, which
disorganizes traffic conditions at intersection approaches. Therefore, the question of studying these regularities is rele-
vant.

The article considers the issue of driver behavior when changing traffic lanes. The entropy of the traffic flow speed
is used as a motion indicator. The ratio of traffic lane changes based on the intensity and speed of the traffic flow is
considered. In order to determine the influence of traffic flow parameters on driver behavior in conflict zones, a study
was conducted on approaches to intersections with different numbers of traffic lanes. Conflict zones are formed in these
places. Conflicts arise when drivers change traffic lanes and choose them. Also, these processes are especially observed
as the length of the traffic jam queue accumulates. That is, conflict zones are constantly changing their position in space.
In addition, lane changes can often be observed on approaches to intersections by drivers in the queue, who are trying
to change the lane in order to reduce the time spent in the traffic jam. Accordingly, such actions of drivers cause changes
in the speed of movement. In order to determine the influence of traffic flow parameters on driver behavior in conflict
zones, a study was conducted on approaches to intersections with different numbers of traffic lanes. Conflict zones are
formed in these places. Conflicts arise when drivers change traffic lanes and choose them. The entropy of the speed of
movement was used as an indicator of the movement of traffic flows, and the part of the intensity of the traffic flow
changing the traffic lanes in relation to the total traffic intensity on the approach to the intersection was used as an
indicator of changes in traffic lanes. The part of the change of traffic lanes does not change linearly in relation to the
entropy of the speed of the traffic flow. Changes in traffic lanes by drivers are possible only at the speed and the corre-
sponding traffic intensity. With the entropy of the speed of the flow of 3 units, there is a decrease in the possibilities of
maneuvering, and, consequently, changes in traffic lanes. The greatest number of changes in traffic lanes occurs from
the values of the entropy of the speed of the traffic flow within 5-3 units. This is explained by the presence in the traffic
flow of the possibility of maneuvering and choosing a traffic lane.

key words: traffic flow, lane change, speed entropy, driver behavior
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