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1. O6rpyHTYBaHHS PalliOHAJIBHUX PEXUMIB CBiTJIO(OPHOro PeryJloBaHHs 3 ypaxyBaHHIM XapaKTE€PUCTUK

TPAHCIIOPTHUX IIOTOKIB i TOBEAIHKY MilIOXOiB

2. Justification of rational regimes of traffic light control taking into account traffic flow characteristics and
pedestrian behavior

Pedepar:

1. PoboTa npucesueHa Bu6opy palioHaJbHUX (32 TPUBAJIICTIO) PEXXUMIB CBITJI0O(DOPHOTO PETYJIIOBAHHS, 32 SIKUX
3MEHILIYETbCA KiJIbKICTh Ta TPUBAJIICTh 3aTPUMOK Y TPAHCIIOPTHUX IOTOKAX Ta BipOTiAHICTb CKOEHHS JOPOKHbO-
TPaHCIOPTHUX MOJiH, SIKi € HACJiIKOM MOBEiHKY YYaCHUKIB JOPOKHBOTrO Pyxy. [TiNI'PYHTIM LIUX HETaTUBHUX SBUIIL
€: KOJIMBAaHHS! iIHTEHCUBHOCTI PyXy TPaHCIIOPTHUX IIOTOKIB, KOJIX MillIOXi/ 32 TPUBAJIMX 3a00pOHHUX CUTHAJIB [J1s1
HbOTO MOYKE€ PO3IOYaTHU NepeXif, MPOi3HOI YaCTUHHY, L0 € HEOUiKyBAHO J151 BOZisl TPAHCIIOPTHOTO 3aC00Y, OCOOINBO
y HIYHUH Yac Jo6K; JOTPUMAaHHS JIMIIe BUMOT HOPMATUBHUX JOKYMEHTIB IIi/i 4aC IPOeKTyBaHHS €JIeMEHTIB
BYJINYHO-JIOPOKHBOI MEPEXi, 110 He 3aBXIU aficKBaTHe IJ1s1 PisHUX QYHKUiOHAIbHUX TEPUTOPil HaCeJIeHUX
IIYHKTIB Ta YMOB PYyXy MOr0 YYaCHMKIB; BiICYTHICTb YiTKOi perjaMmeHTalii Mex napameTpis CBiTJI0()OPHOTO
peryJiloBaHHS, sIKi 6 CTBOPIOBAJIM PalLliOHAJIbHI I0r0 PEKMMU 3 YPAaxyBaHHSIM XapaKTEPUCTUK TPAHCIOPTHUX MOTOKIB

Ta MMOBEMiHKU MiIO0XO0iB. 3alpOINIOHOBAHO TaKi METOIVKU: BU3HAYEHHS 3MiHM 4aCy TEPIIEJMBOTrO O4iKyBaHHS



MilI0X0/a 3a Pi3HMX PEKUMIB PETyJII0BaHHS Ta [IAPaMETPIB MPOI3HOI YaCTMHU; LOCIIIPKEHHS 3aTPUMOK
TPaHCIIOPTHUX MIOTOKIB 3aJI€5KHO BiJl TapaMeTpiB peryJiioBaHHS. Y pobOTi IPOBeIeHO eKCIIepUMEeHTabHi
IOCJIiI)KeHHS [TOBEIiHKY MiIIOXO/1iB HA PETyJIbOBAaHUX NEPEXPECTSIX IJ1s1 Pi3HMX QYHKIiOHAIBHUX 30H Ta Y Pi3HY
[Oopy 106U, a TAKOX JOCJIIXEHO NMHAMiuHi IOKa3HUKU Y TPAHCIIOPTHOMY NOTOLi. Po3po6sieHo MeTO, BUGOPY
palioHaJIbHUX PEXUMIB CBITII0()OPHOTO PETY/II0OBAHHS HA OCHOBI MiHiMi3alii KiJIbKOCTi opyiIeHs MiloxoaamMu
BMMOI CUTHAJIB CBiT/I0d0pa 3aJ1€XHO Bif] piBHS 3aBaHTAXKEHHSI CMYT PyXy Ta MAaKCUMAaJIbHOI JOBXKUHU Y€pry Ha
nigxopi o cromn-minii. OLiHKa panioHaJIbHOCTI 30iMCHIOETHCS 3 YPAXYBaHHAM OJJHOYACHOTO BIUIMBY TaKUX YNHHUKIB:
piBHSI 3aBaHTaKEHHS1, TPUBAJIOCT 3a60POHHOTO CUTHAY CBITI0(pOpa, KiNIbKOCTI OpyLIeHb MilIOX04aMu Ta
MaKCHMaJIbHOI TOBXUHY Yepru. Ha mincTasi 1jporo y nporpamHomy cepenosuili MATLAB po3po6ieHa Mmozesb
BUOOpPY pPaljiOHaJILHOTO PEXXUMY PETYJIIOBAHHS 3 YPaxXyBaHHSM THUITY [1I€PEXPECTs, SIKUM (TUIT) 3aJI€KUTh Bif,
XapaKTEPUCTUK TPAHCIIOPTHOTO IIOTOKY, IIOBEAIHKY MIMIOXOiB Ta YMOB PyXy. Y po0OTi Bepie po3po6IeHO MOLEeJlb
3MiHH KiJIbKOCTi OPYyLIEHb MIlIOXOiB 3aJI€KHO Bifl PiBHS 3aBaHTaXEHHSI IEPEXPECTDb Pi3HUX TUIIIB, PO3POOJIEHO
MOZeJIb BUBHaYEHHS MaKCHMMaJlbHOI IOBXXUHU Yepry 3aJIeXKHO Bifl piBHS 3aBaHTa’KE€HHS Ta YaCTKU 32a00POHHOTO
CHTHaJIy Ha CMY3i pyXy B LAKJIi PETyJIIOBaHHSI, 3alIpOIIOHOBAHO PEKOMEHALLI] 111070 BU6OPY pallioHaIbHUX PESKUMIB
CBITJIO()OPHOTO PEryJIIOBaHHS 3aJI€3KHO BiJl 3aTPMMKU TPAHCIIOPTY, MJIAHYBAJILHUX [IAPAMETPIB BYJIMYHO-JOPOKHBO]

Mepexi Ta MOBEiHKY IMilIOXOiB.

2. The paper is dedicated to choose of rational (by duration) regimes of traffic light control, during which number
and duration of delays in traffic flows and probability of commission of road traffic incidents, which are the result
of road users behavior, reduces. Backgrounds for these negative phenomena are: variation of traffic intensity,
when pedestrian, during continuous restrictive signals for him, can start to cross the roadway that is unexpected
for vehicle driver, especially in nighttime; observation the requirements of only regulatory documents during
designing the elements of road network that is not always adequate for different functional areas of settlements
and movement conditions of its users; absence of distinct regulation of traffic light control parameters limits
which would create its rational regimes taking into account traffic flow characteristics and pedestrian behavior.
Such methods are proposed: determination the change of pedestrian patient waiting time in different control
regimes and roadway parameters; investigation of traffic flow delays depending from control parameters. In the
paper experimental research on pedestrian behavior are conducted on controlled intersections for different
functional areas and in different daytime and also dynamic parameters in traffic flow are investigated. Methods for
choose the rational regimes of traffic light control is developed, based on minimization of number of violations by
pedestrians requirements of traffic light signals depending from volume-capacity ratio and maximum queue length
on approach to the stop-line. Estimation of rationality is performed with consideration of simultaneous influence
of such factors: volume-capacity ratio, duration of traffic light restrictive signal, number of violations by
pedestrians and maximum queue length. On this basis in program software MATLAB the model for choose the
rational control regime is developed, taking into account intersection type which (type) depends from traffic flow
characteristics, pedestrian behavior and movement conditions. In this paper first: the model for change the
number of violations of pedestrians is developed, depending on volume-capacity ratio on intersections of different
types; the model for determination maximum queue length is developed, depending from volume-capacity ratio
and restrictive signal rate on the line in control cycle; recommendations about choose the rational regimes of
traffic light control are proposed, depending from traffic delay, planning parameters of road network and
pedestrian behavior.
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