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MOJIEJIb YIIPABJIHHSI APAMETPAMM CBITJIO®OPHOI CUTHAJII3ALIT
B 3AJIEXKHOCTI BIJIl BCTAHOBJEHOI MPONMYCKHOI 3IATHOCTI

Ichytoms piznomanimui cucmemu YNpasiinHs C8IMI0MOPHOI0 CUSHALIZAYIEIO OOPOICHIX nNepexpecmy, Kl 0a3yomoscs
HA PI3HUX NPUHYUNAX Ma KpUmepisax, 3a AKUMU 8i00YEMbCs 3MIHA PENCUMIE Pe2yTI08aHHA MPAHCROPMHUMU HOTHOKAMU.
Ane cyyacnumu cepeod HUX € maxi cucmemu, ki 003601810Mb 3SMIHIOBAMU NAPAMEMPU CEIMLOPOPHO20 YUKILY 8 3ATEHCHOC-
mi 0 neguux Hanepeo 3a0aHux 6XiOHUx ymos. Po3apobka ma enpogaodicents maxkux mooeiel YnpasiinHs pe2yib08aHUMU
nepexpecmsamu ma ix OKpeMux eleMenmi6 € 8adCIUBUM i aKmyaibHuM 3a80aHHAM, WO 00360IAE BUPIULYBAMU NEGHI NPO-
Onemu 0opodcHb020 pyxy. B oaniti pobomi 3anpononosano po3pooxy mooeni ynpasiiHHa c8imaopopHoIo0 CUSHANIZAYICTO
MiCbK020 nepexpecmsi, wo Mac KAACUYHUL X-00pasHuil uensio i3 HAAGHUMU YOMUPMA NiOX00amu 00 Hb020 MaA HA AKOMY
6CMAHOGIEHO KNACUUHY 080Gha3HY cucmemy c8imaoopHo20 pecyno8ants, uwjo 30amua 3MiKIoeamu 0CHOSHI napamempu
pedicumy pobomu ceimaoghopy 8 3aNeiCHOCMI 8I0 8CIMAHOBIEHO20 KPUMEPII YNPAGIIHHA — Hanepeo 3a0anol (ikcoeanoi
KIIbKOCMI asmomobinie, wo 30amua npoixamu yepes nepexpecms 3a 4dc 20pPiHHA 00360J€H020 CUSHATY ceimaogopa.
Taka cucmema 6yde 0coonUB0 8axcIUBa Ol MAKUX Nepexpecmsp, O/ AKUX HeOOXIOHO 6CIMAHOBUMU 0OMeNHCeH) HPONYCKHY
30amuicme 0151 00HO20 NIOX00Y A00 0151 YCIX 3 HAABHUX 00 Hb020 NiOX00I8, NPUHOMY 3A3HAYEHE OOMENCEHHS Modice Oymu
SIK 6EPXHIM, MAK [ HUMICHIM 6 3AJLeHCHOCMI 810 HeoOXIOHUX 3MiH. Taxe wimyune 0OMedceHHsT 00380/1UMb GUPIUUMU 8ANC-
U8y npodreMy Manoi nponyckHoi 30amnocmi nepexpecms, AKWO Npu HAsA6HUX KIACUYHUX NAPAMEMPAx CEImuogopHoo
PecYI0BanH s 8eNUKA HACTUHA MPAHCROPMHUX 3AC00I8 He BCIMUAE NPOINCONCAMU nepexpecms 3d 4ac 003601€HO20 CU-
Haxy, mooi 0215 iT 30inbUeHHA OOYIIbHUM OY0e 3aCMOCY8aHHS 3aNPONOHOBAHOI 8 pOOOMI cucmemu YRpaeiitHs.

Kniwouosi cnoga: mpancnopmuuii nomix, 00pOACHIU pYX, nepexpecms, cucmema YRpagiinta mpaHCROPMHUM HOMO-
KOM, c8imaogopHa cuenanizayis, nponycka 30amHicms nepexpecms, mpaHcnopmua mepexca.
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MODEL OF CONTROL OF THE PARAMETERS OF THE LIGHT FORCE SIGNALING
DEPENDING ON THE SET PERFORMANCE CAPACITY

There are various traffic signal control systems of road intersections, which are based on different principles and
criteria, according to which the modes of regulation of traffic flows are changed. But modern among them are such systems
that allow you to change the parameters of the traffic light cycle depending on certain predetermined input conditions.
The development and implementation of such management models of regulated intersections and their separate elements
is an important and urgent task that allows solving certain traffic problems. This paper proposes the development of
a traffic light signaling control model for an urban intersection, which has a classic x-shaped appearance with four
approaches to it and on which a classic two-phase traffic light regulation system is installed, which is able to change the
main parameters of the traffic light operation mode depending on the established control criterion — a predetermined
fixed number of cars that can pass through the intersection during the time the permitted traffic light signal is lit. Such
a system will be especially important for such intersections, for which it is necessary to establish a limited carrying
capacity for one approach or for all of the available approaches to it, and the specified limit can be both upper and lower
depending on the required changes. Such an artificial limitation will allow to solve the important problem of low capacity
of the intersection, if with the available classical parameters of the traffic light regulation, most of the vehicles do not
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have time to pass the intersection during the permitted signal time, then to increase it, it will be appropriate to use the
control system proposed in the work.

Key words: traffic flow, road traffic, intersection, traffic flow control system, traffic signal, intersection capacity,
transport network.

IHocTanoBKka npo6aemMn

Cepen cucteM ympaBIliHHS CBITIO(QOPHOK CHTHAII3AINEID JOPOXKHIX MEPEXPECTh CYYaCHHUMH € TaKi CHCTEMH, SKi
JIO3BOJISIFOTH 3MIHIOBATH MapaMeTpH CBITIO()OPHOTO MUKITY B 3aJISKHOCTI BiJl ICBHUX HAmepe]] 3aJaHUX BXIJTHUX YMOB.
Po3pobka Ta BIpoBaKeHHs TAKUX MOJIEIIEH YIIPABIiHHS PEryIbOBaHUMU MEPEXPECTAMH Ta IX OKPEMUX EJIEMEHTIB € Bax-
JIMBHM 1 aKTyaJIbHUM 3aBJIaHHSIM, 1110 JO3BOJISIE BUPILIYBaTH IIEBHI IPOOJIEMH TIOPOXKHBOTO PYXY, 30KpeMa OB’ sI3aHUX 13
MIPOITYCKHOIO 37aTHICTIO MEPEXPECTS.

AHaJIi3 OCTaHHIX A0CTiZKeHb i myOJrikanii

B Ham yac icHYIOTb pi3Hi METOAM IHTEIEKTYAIBEHOTO YIPaBIiHHS CBITIIO()OPHOIO CUTHATI3ali€r0. AHaI3 po0iT 3aKop-
JIOHHUX Ta BITYM3HSHUX JOCHITHUKIB, MPUCBIYCHUX JaHii MpoOieMi, MOKa3as, M0 B PI3HUX KpaiHaX 3aCTOCOBYHOTHCS
Ppi3HI MPUHOMH Ta METOM PEryJIIOBaHHS TPAHCIIOPTHOTO PyXy Ha mepexpecti [1-6].

[IpoGnemu onTrMizamii pexXUMIB CBITI0(OPHOTO PETYIIIOBaHHS PO3IVISAJaIH BITYN3HIHI Ta IHO3€MHI HayKOBIIi, 30KpeMa
B.IL. Tlomimyxk, B.I. €pecos, O.I1. [I3r00a, }0.0. Kpemenenp, M.II. Tleuepcrkuii, [1.C. Camoiinos, M.C. ®DimenbcoH,
B.M. Yersepyxin, B.T. Kanitanos, €.0. Petitien, ®. Beocrep, X. [Hoce, T. Xamana [1-14] Ta iH.

DopMyJIIOBAHHSI METH J0CI/IKEeHb

Mertoro pobOoTH € po3poOka MOEII YIPaBIiHHA CBITIO(OPHOI CHTHATI3AIIEI, KA 37[aTHA 3MIHIOBATH MapaMeTpH
peXuMy poOOTH CBITIOGOPY B 3aJCKHOCTI BiJl HACTYIMHOTO KPHUTEPIO: BCTAHOBIICHOI Hamepesn (hiKCOBaHOI KITBKOCTI
aBTOMOO1JTIB, 1110 3[aTHA IPOiXaTH 3a Yac TOPIHHS 3€JIEHOTO CUTHAITY CBITIO(OpY.

BuknajgeHHsi 0CHOBHOIO MaTepiajny A0CJizKeHb

Posrisinemo knacuuHe X 0o0OpasHe MepexpecTs, 3aCTOCYEMO 10 HhOTO TUCKPETHY KIITHHKOBY MOJEIb, TOIMI Mepe-
XpecTs Oy/ie MPeCTaBIsTH COO0I0 CYKYTHICTh KITITHHOK IO SIKUM PYXaloThCsl aBTOMOO1ITI, IPHUOMY KOXKHA KITiITUHKA Oyzie
MAaTH JIBa CTaHH, AKi BIJMOBIHO OyyTh MMO3HAYATHUCS MyCTOK KIITUHKOIO, SIKIIO B Hilf aBTOMOOUTHHE HE 3HAXOUTHCS, Ta
3a(hapOOBaHOIO KIITHHKOIO, SIKIIIO aBTOMOO1IB B Hil 3HaXomuThCs (puc. 1).

[epexpectst Ma€ YOTHPH MiAXOAU, B KOKHOMY 3 HUX IIPHOYBarOTh aBTOMOOILTI 3 pi3HOI0 YacToToro. [Tepexpects € pery-
JILOBAHKUM, Ha HhOMY BCTAHOBJICHO CBITJIO(OPHY CHUTHAJII3AIli0, KA Oy/Ie MPAIFOBaTH B KIIACHYHOMY JBO(A3HOMY PEXKHMI.

BxinHi mapameTrpu 1aHOT MOZIENi Npe/ICTaBIeHo B Tad. 1.
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Puc. 1. [luckperna mojenb nepexpecrs
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Tabmms 1
Bxinni mapamerpu moaei

Io3HaueHHs Onuc OauHuus BUMipy
At Yac 3a skuii B cucTeMy NpuOyBa€e OXUH HOBHI aBTOMOOLITH CexyHan
T, IHTepBaH MiXK MaIIMHAMHE BiITOBIAHO TSl KOXKHOTO 3 MiAXOIIB CekyHaun
T, [HTepBaTH MiXK MaIIMHAMHE BiIOBIAHO TSl KOXKHOTO 3 MiAXOIIB CekyHau
T, [HTEepBaH MiXK MaIIMHAMH BiIIIOBIAHO ISl KOXKHOTO 3 MiAXOIIB CexyHau
T, [HTEepBaH MiXK MaIIMHAMH BiIIOBIAHO ISl KOXKHOTO 3 MiIXOIIB CekyHau
A KinpKicTh KIITHHOK BiJl TOYaTKy MEPEXi 10 LEHTPY MepexpecTst A1l KOXKHOTO 3 IiIX0MiB OnuHUIB
I KinpkicTh KIITHHOK BiJ TOYaTKy MEpEexi 10 LEHTPY MepexpecTst A1 KOXKHOTO 3 ITiIXOMiB OnuHUIE
IA KinpKicTh KIITHHOK BiJl TOYATKy MEPEXi 10 LEHTPY HePeXpecTs IJIsl KOKHOTO 3 MMiIXO/IiB OnuHUIE
L KinpkicTb KIITHHOK BiJ TOYaTKy Mepexi 10 LeHTPY MepexpecTst ATl KOXKHOTO 3 IiIXOMiB OpuHuIb

BusHaunMO TpUBaNiCTh TOPIHHS 3€JICHOTO CHUTHAITY CBITIO(Opa B 3a7I€KHOCTI Bill mapaMeTpy k — KimbkocTi aBToM00i-
JIiB, 1[0 BCTHUTAE MIPOIXaTH Ha 3eJIieHuH curHail, ne k Oyne y3aralsHeHUM IS BCiX YOTHPHOX ITiIXOIIB.

Jnst BuBeieHHs HOpMyIH HOOYIyEMO CXeMy PyXy MalliH.

3adikcyemo 3 prc. 1 mepexpects TUTBKU Ty HOTO YaCTHHY, IO BiATIOBiAa€ 3a MEPIIH MiaXi.

Cxema Oypie IpeCcTaBIATH COOOI0 YacOBi 3MiHU MTOJIOKEHHS aBTOMOOLIIIB 3 Tewi€to "acy. [HTepBa qacy Mix psaKamu
nopiBHIOE Af, TOOTO Yacy 3a KW aBTOMOOLTI 3MIIITYIOTHCSI HA OIHY KIIITHHKY.

B moyarkoBuii MOMEHT 4acy MepInit aBTOMOOLIB 3 SIBISIETHCS B KPAiHii Bl KIITHHII MiAXO/Y MICIIS YOTO 3 KOXHAM
psAaKoM BinOyBaeThCA iX MEPEMIIIEHHS Ta MOsSBa HOBUX aBTOMOOLITIB.

3rigHo Wi€l cCXeMH BUBOAUMO (HOpMYIIH.

JUist BUBEICHHS TPUBAJIOCTI 3eJ1eHOT (hasu IS IEepIIoro MiIXOMy CIIOYaTKy PO3PaXxOBYEMO ILie 3HAYESHHS JUIS IIEPIIOTo
aBTOMOO11s1, ToOTO T3,(1), BOHO OyIe MOPIBHIOBATH JOBKHUHI I IXOY TUTFOC OJHA KITITHHKA, [0 PO3TAIIOBAaHA Ky aBTO-
MOO1Th Ma€ MPOIXaTH MEPETHYBIIH CTOM JIHIIO IIepeXpecTs:

T3,(1) = [;+1, mami po3paxyemMo 3HaYCHHS JJIS TIBOX aBTOMOOLITIB.

OueBusiHO, 1110 BOHO Oyze Oinblie 3a nonepenHe 3HadeHHs 13,(1) Ha Benmuuny T, .

Jaii po3MipKOBYIOUH TaKUM YHHOM BHIHO, IO KOXKHE HACTYITHE 3HAYECHHS Oy/e BiIpi3HATHCS Bill ONEPEIHHOTO Ha
BEJIMYMHY BiJICTaHI Mix aBToMoOLIIMU T0OTO, T, Toxi it HoBiIbHOTO 3HadeHHA k popmyia Oyne MaTy BUITIAA:

T, (k)= (L +1)y+Hk-1)- T, (1)
AHaNOriyHO pO3MipKOBYIOUH BUBOAMMO TaKi cami ¢popmynu Juis 2,3,4 HanpsiMKY, BOHU OyJyTh MaTH BUTIIS:

T, (k) =(L+D+k-1)- T,
s (k) = (L+D+(k-1) Ty

T,, (k) = ([, +D+k-1)- T,

Toxi anst BU3HAUYEHHS OCTaTOMHOI TPUBAJIOCTI 3eNeHol (pa3u BUOMpaeMo MakCUMyMH 3 HanpsiMkiB 1, 3 Ta 2, 4 Toni
LUK cBiTIIo(opy OyJe MaTH BUTIISA:

[T'fl (k)T (k)]

T.,, = max

31,3

T,,= max[Tj2 (k);T,, (k)]

T, ams 2, 4 migxoniB Oyne BiAIOBiIaTH 3a TPUBAIICTH YSPBOHOI (ha3u.
Toni ocrarouHi 3HaUEHHS 3€JICHOT Ta YePBOHOI (ha3y 3HAXOATHCS BIJIOBIIHO 13 BHpas3iB:

T3 = T31,3
Tl/ =T32,4
OT)KC, MMOBHHUH CBiTJ’IOCbOpHHI\/’I IMKJI BUSHAYA€THC HACTYITHUM YNHOM!
T, (k)=T,+T,=T,;+T,, 3)

Toxi TpuBanicTh CBITIO(GOPHOTO UKITY 38 YMOBH, 110 32 Yac FOPiHHS 3€J€HOTO CHUTHAY y Oyab-sikoMy 3 4 MiaXo/iB
Oyne MpohKIKaTH He MeHIe k aBToMo011iB, Oy/ie BU3HAYaTUCh HACTYITHUM BUPa3oM:
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T, (k)=max[(L, +1)+(k—1) T ;;(Ly+ D+ (k1) T,]+

+max|(L, +1)+(k =1)-T, 5( L, +1y+(k-1)- T, .

OtpumMana GopMylsia BU3Ha4a€e TPUBAIICTD CBITIIO(QOPHOTo IMKITY 3a YMOBH, IIIO 32 YaC FOPIiHHIO 3€JIEHUX CHTHAJIB

y OyIb-sIKOMY 3 4-0X MiIXOMiB Oyne mpoixmKaTH He MeHIe k aBToMOO1TiB.
BucHoBku

Takum yrHOM, B poOOTI 3aITPOIIOHOBAHO MOZENH YIPABIiHHS CBITIIOQOPHOIO CUTHANI3ALlI€T0, KA 3/1aTHA 3MIHIOBaTH
rapamMeTpy peXKUMy poOoTH cBITIOHOPY B 3aJI€KHOCTI Bii BCTAHOBJIEHOT Harepes (ikcoBaHOI KibKOCTI aBTOMOOLTIB,
1110 3/1aTHA MIPOTXaTH 3a Yac rOpiHHS 3€JIEHOT0 CHUrHally cBiTiodopa 3 Oyab-skoro 3 miaxoais. Lle ocobmiBo BaxIIMBO st
TaKUX MEePEXPECTh, JUIsl IKUX HE0OX1THO BCTAHOBUTH 0OMEXEHY NPOITyCKHY 3[aTHICTh JUIsl OIHOTO 200 /ISt BCIX 3 HasiB-
HUX JI0 HBOTO ITi/IXO/IB, IIPHYOMY Take 0OMEKEHHS MOXKIIMBO K 3BEPXY TaK, 1 3HH3Y.
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