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Abstract

Purpose: We show that the regulation of traffic is especially important under conditions of infrastructure.
The aim was to show that the objectives of traffic light regulation is to minimize and, where possible,
exceptions meetings conflicting streams of vehicles. The authors show that the applied aspects of
optimization of traffic lights is to eliminate mash situation and ensure the safety of all road users. Methods:
The method used in the comparison is to select the best technical solution, feasibility to test mathematical
tools and engineering for the practical implementation of the proposed technical solution. Results. The
results of the study is repeated then that shows the organization of the preconditions for the introduction of
traffic light regulation based on the calculation cycle of the traffic light object. It is proposed to cycle more
than 120 seconds, as if waiting longer allowing drivers can count signal lights faulty and start moving to the
blocking signal. The main tasks of traffic light regulation is to minimize and, where possible, exceptions
meetings conflicting streams of vehicles and eliminate mash situation and ensure the safety of all
participants. An important part of the work on the introduction of traffic light regulation is the calculation
cycle of the traffic light object. For reasons of safety, cycle time of more than 120 is considered
unacceptable, since the longer waiting signal allowing drivers can count faulty lights and start moving to the
prohibitive signal. Discussion: In conclusion, the article revealed that the divergent forms of regulation of
the intersection can also be used for general stress on public roads. The methods of testing for the road tion

type.
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1. Introduction

There is now standard equipment in a variety of sensors,
including contact detectors, electromagnetic detectors,
radiation detectors; information processing tools and
management controllers, control lights, and money
management traffic, such as traffic lights, allowing
relatively efficiently and inexpensively implement a
continuous process of information gathering detectors
transport, processing and delivery controllers
corresponding commands on the traffic lights to regulate
traffic on the highway according to the proposed ways
[1]. Thus, correlating the number of cars entering the
highway at a speed or density of traffic, you can always
keep the traffic on the highway within a designated
threshold speed or density of traffic, such as under speed

of 60-90 km / h [2]. This range of speeds of traffic on
the highway, as will be shown below, is the most
effective [3]. Thus on the highway does not arise cork
and well maintained safety distance between cars.

2. Revelance

Saturation flow is determined by the respective
formulas or tables and depends on many factors,
including: the width of the roadway (lanes);
longitudinal slope on the approaches to the
intersection; the state of the road surface; visibility
intersections driver; presence in the area of the
intersection of standing pedestrians and cars, etc.
Each of the factors having the correction factor is
different in saturation flow value [4].
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F. Webster proposed for the calculation of cycle
traffic light facility empirical formula is known
characteristic drawback — chosen confounding
factors [5].

3. Analysis of recent research

The purpose of the work. Another negative feature
of this method is that with high traffic and
insufficient throughput Cross (low values Mn) the
amount calculated phase coefficients Y tends to
unity and the cycle (see. Formula (1)) — to infinity
[6].

On the evidence in this paper the calculations
the duration of cycle traffic light object method
proposed by F. Webster, at the intersection of the
average, typical for the city. Was selected
intersection 1 and 2 million city. Scheme
intersection indicating the directions of movement of
vehicles and pedestrians shown in Fig. 1.

4. The main material research.

Given the uneven arrival of vehicles to the
intersection, the English researcher F. Webster [7]
proposed an empirical formula for calculating the
cycle of traffic lights traffic facility with minimum
delay [8], which is widely used in world practice [9]

L5+Tn+B
e (1)
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Where
T =t xF
(2)

F — number of phases of traffic light at this
intersection object;

t, — most of the time values -calculated
intermediate cycles in each phase;

T=3, 0

yij — phase coefficients are determined for each
of the directions of movement at a crossroads in this
phase adjustment:
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MHlff
Where N; — traffic for the period of day unit. / h; MH; —
saturation flow in this direction this phase regulation units
/ hour.
On one of the streets organized by tram (str. 1), st. 2
is the width of the carriageway is sufficient for the
movement of vehicles on 5 bands, while across the

Yy =

intersection of bandwidth does not exceed 3.5 m
[10].
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Fig. 1. Scheme section with numbered areas

Fig. 2 cartogram shows the intensity of traffic in
these units during rush hour (on the intersection
scheme presented in Fig. 1, cartogram rotated 90 °).

As can be seen from the formula (1) in the
calculation of cycle traffic light object must use the
TP — the length of time the intermediate cycles. To
ensure safety and to the changing area and a large
intersection in calculating this figure adopted equal
to 5 seconds.

In phase coefficients calculated by the formula
(2) and promtakta duration specified above, the
cycle determined by the formula F. Webster, takes a
negative value that is fundamentally impossible:

Te=(1,5x5%3+5)/(1-(0,40+0,53+0,51))=
=27,5/(-0,44)=-63c
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Fig. 2. Cartogram intensity of transport (U / h) flow
To analyze the reasons for getting negative
value cycle time of traffic light object in this paper
in the form of conventional proposed various options
for traffic at the same intersection:
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1. With bandwidth of 3.5 m, 3-phase regulating
traffic light object and the maximum intensity of
traffic, which accounts for one lane that is 400 units.
/ H, the cycle will be:

Te=(1,5%5%3+5)/(1-(0,23+
+0,3+0,33))=27,5/0,44=196¢

In this case, the adopted conditions, the cycle of
traffic lights facility exceeded maximum value (120
seconds).

2. When the band width of 3.5 m, 2-phase
regulating traffic light facility and maximum
intensity of traffic, which accounts for one lane that
is 400 units. / H, the cycle will be:

Te=(1,5%5x2+5)/(1-(0,23+0,33))=27,5/0,44=63c

Based on the values for the theoretical
calculation method F. Webster at this crossroads is
meaningful strip width of 3.5 m, 2-phase regulating
the traffic light and the object at the maximum
intensity of traffic, which accounts for one lane in
each phase, no more than 400 units. / H. The
negative value of cycle time of traffic lights object (-
83 ¢) may be due to the fact that the intersection of 1
and 2 in the 3-phase mode, the traffic light object
maximum intensity of traffic to one lane in each
phase is More than 600 units. / H.

The above formula shows that the 3-phase cycle
and phase coefficients quest to 0,3-0,35 cycle tends
to absurd values.

For example, at traffic light object yl, y2, y3,
respectively equal to 0.3; 0.35; 0.25, will cycle 185:

Tc=(1,5%9+5)/(1-(0,3+
+0,35+0,25))=18,5/0,1=185¢
The value of the phase factor of 0.35 is obtained
with a width of 3.5 m carriageway and intensity of
650 buses. / H. Accordingly, y, 0.25, will be
received in the bandwidth of 3.5 m and intensity of
463 buses. / H.

5. Conclusions

Traffic control on highways with intersections is
made using traffic lights. When the blocking signal
is turned on, the traffic flow is interrupted and cars
accumulate before the intersection. After the enable
signal is turned on, the cars begin to move in
sequence: first the first one starts, the second moves,
the second — after two seconds, etc. Thus, each car

starts to move in a second, since everyone needs to
have a minimum safety distance. For each
subsequent car, the distance to the intersection
increases. If we assume that the car behind the car
occupies a gap of 6 meters, the second car will move
to the intersection of 6 meters, the third — 12 meters,
etc. Calculating the speed set shows that the second
car will move to the intersection for one second, in
total it will take two seconds to advance to the
intersection, the twentieth — 40 seconds. Therefore,
for each car takes consecutive 2 seconds. As a result,
if the time of the authorization signal is 40 seconds,
during this time, 20 vehicles will pass through the
intersection, that is, the traffic capacity of the
intersection with respect to one lane is 1/2,
or 0.5 autos / s. However, behind the permissive
signal the prohibiting signal of the traffic light turns
on for 40 seconds. Thus, 20 vehicles will pass
through the intersection in 80 seconds, and even with
a pause for the three-second intermediate yellow signal,
even less (~ 18), that is, the capacity
N=18/80=0.22 avt/s=800auto/h .

As a result, the throughput of a junction for one
lane is about four times lower than the capacity of
one non-stop lane at speeds in the range of 40-90 km
/ h.

If all cars before the traffic lights for a full cycle
of changing signs (80 s) do not have time to pass,
then the remaining waiting time will be twice as
large and the average speed of cars on the highway
drops with the same throughput of the highway.
Therefore, the efficiency of the use of vehicles is
further reduced because of this reduction in speed.

The bandwidth of the lane can be doubled if you
pass cars through the intersection on the go, or
without stopping. Then each separate column of cars
passes the intersection without stopping, but the
average efficiency of the use of vehicles will be half
as much, since there is an interval between the
columns equal to the time of the traffic light signal.
However, compared to the usual traffic of cars
through intersections with traffic lights with stops,
the capacity for organizing non-stop traffic by
columns through intersections rises twofold — from
800 au / h to about 1500 avt / h due to the
continuous movement of the columns one after
another without stopping.

The proposed method of regulating automobile
traffic on the highway is that the intersection of the
traffic intersection with the crossing is realized
immediately. This ensures the maximum throughput
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N for the intermittent transport stream. To do this, a
stream of vehicles with breaks is formed, consisting
of columns (pools), which immediately follow one
another in a fixed interval, cross each intersection on
the highway to the traffic light signal.
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Pery/ioBaHHA NOTOKY aBTOTPAHCHOPTY 3 YPAXyBaHHAM iHTepBaly pyxy
HarmionansHwmii aBianiiinuil yHiBepcuteT, mpoct. Kocmonasta Komapoga, 1, Kuie, Ykpaina, 03680

E-mail: bulbuliver@gmail.com

Meta: Y po0OTi mMokazaHo, IO PETyJIIOBAaHHA TPAHCIIOPTHOTO IOTOKY OCOOJIMBO aKTyalbHO B YMOBAax
CTaHOBJICHHS PO3BHTKY 1H(bpaCprKTypn Mertoto po6om Oyio mokazaTH, IO 3aBIAHHIMU CBlTnoq)opHoro
peryaioBaHHA € MiHIMi3alis i, MO MOJMJIMBOCTI, BUKJIIOUEHHA 3yCTpidi KOH(pJnKTonqu MOTOKIB
TPaHCIOPTHHUX 3ac00iB. ABTOpH MOKa3ylOThb, IO NPHUKIAIHAM acleKToM poOOTH € omnTuMmizamis poOoTH
cBiTIOQOpIB Ui yCyHEHHS 3aTOpHOI CHTYyallil i rapaHTyBaHHs O€3leKH BCiX Yy4acHHKIB pyxy. Meroau
aocaizkeHHsi: MeTonaMu, BHKOPHCTAaHHMH B POOOTI €: TOPIBHAJIBHUNA — A BUOOpPY HaWKpamoro
TEXHIYHOTO PIlICHHS, TEXHIKO-CKOHOMIUHMHA — I TEpeBipKM MaTeMaTHYHOTO amapary, a TaKoxXK
IMKEHEPHUA — JJI1 MPAKTUYHOTO BTUICHHS MPOITOHOBAHOTO TEXHIYHOTO pimieHHs. Pe3yJbTaTh: MOKa3aHi
TIepeIyMOBH OpTaHi3allii poOOTH 1O BBEACHHIO CBITIO()OPHOTO PETyIIOBaHHS Ha OCHOBI PO3PaXyHKY IHUKITY
pobotu cBiTiodopHOoro 00'ekTa. IIpomoHyeThCS TpUBaMicTh MUKITY Oimbmie 120 c, OCKIIBKKA TpH OUTBII
TPUBAJIOMY OYiKYBaHHI JO3BOJIIIOYOTO CHUTHANY BOIii MOXYTh BBa)KaTH CBITIIOGOp HECHPABHHUM i MOYATH
pyx Ha 3a0opoHHWH curHai. OQOroBopeHHsi: Y BHUCHOBKY CTaTTi BUSBJICHO, IO BapiaTWBHI (Qopmu
peryioBaHHsA poOOTH HepexpecTsi MOKYTh OyTH BUKOPHCTaHI TAKOXK 1 JUIS 3arajbHOrO 3HATTS HAlpyTH Ha
JOpOrax 3arajJbHOT0 KOPUCTYBaHHs. 3alIPOMIOHOBAHO METOIUKH anpoOamii Ui JOpOru HOBOTO THITY.

Kiro4oBi ciioBa: MCTOJUKA, IICPEXPECTA; PEIryJIIOBAHHSA; PYX] YUACHHUK.
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A.E.'yan

PeryiupoBanue moToka aBTOTPAHCIOPTA € YUETOM HHTEPBAJIA ABUKEHUSI

HarmonansHblil aBUATMOHHBIH YHUBEpCUTET, npoct. Kocmonasta Komaposa, 1, Kues, Ykpauna, 03680
E-mail: bulbuliver@gmail.com

Heas: B paboTe moka3aHo, 4YTO peryJIUpOBaHUE TPAHCIOPTHOTO MOTOKA OCOOCHHO aKTYalbHO B YCIOBHAX
CTaHOBJICHUS Pa3BUTHUS MHPPACTpyKTyphl. Llenbro paboThl OBLIO MOKa3aTh, YTO 3aJadaMd CBETO(OPHOTO
peTyNHpOBaHUs SIBIETCS MUHUMH3AIUS W, MO BO3MOXKHOCTH, WCKIIOYEHHS BCTPEUM KOHMIMKTYFOIINX
MOTOKOB TPAHCIIOPTHBIX CPEICTB. ABTOPHI MOKa3BbIBAIOT, YTO MPUKIATHBIM acCHeKTOM palbOoThl SIBISETCS
ONTUMU3AIUS PabOTHI CBETO(OPOB JIJIs YCTPaHEHUS 3aTOPHON CUTYaIlMu M o0ecriedeHns 0€30IaCHOCTH BCEeX
YY4aCTHUKOB JBIDKEHHS. MeToabl HccefoBaHusi: MeTogaMu, HWCIOIB30BaHHBIMU B paboTe, SBISIOTHCS:
COIIOCTABUTEINILHBINA — JIIsL BI)I60pa JIyHdIIero TEXHUYCCKOro pelcHusd, TEXHUKO-DKOHOMHUYECKUUA — JJIsL
MPOBEPKH MaTeMaTHYECKOTO ammapara, a Takke WHXEHEPHBIH — I NPaKTHYECKOTO BOILUIOMICHUS
MIpeIaraeMoro TEXHHYECKOTo penleHns. Pe3yabTaThl: MOKa3aHbl MPEINOCHUTKA OpPTraHU3alui padOThl IO
BBEJICHUIO CBETO(OPHOTO PEryJIMpPOBaHHWS HAa OCHOBE pacyera LUKIa paboThl CBETOPOPHOTO OOBEKTA.
[Ipennaraerca anutenbHOCTh LWKiIa Oonbiie 120 ¢, Tak Kak mpu Oosiee MPOAOIDKUTEIILHOM OXHUIaHUU
pa3pemaroIiero CUrHaja BOJUTENH MOTYT TOCYHMTaTh CBETO(Op HEWCIIPaBHBIM M HayaTh JBW)KCHHE Ha
3anpermaronuit  curHan. QOcyxkaeHue: B 3aKiIfoUeHMHM CTaThH BBIABIICHO, YTO BapHATHBHBIC (HOPMBI
perynupoBaHus pabOTHI MIEPEKPECTKA MOTYT OBITh HCIIOIB30BAHbI TAKXKE U JUISI OOIETO CHATHS HAMPSKEHUS
Ha JIoporax o0IIero moip3oBanus. [IpeiosxkeHsr METOUKY anmpoOaIiu ist JOPOTH HOBOTO THUTIA.

KutoueBble c10Ba: METOIUKA; IEPEKPECTOK; PETYIUPOBAHIE; YIACTHUK JBHKEHUS.
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