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MODELING THE REMOTE CONTROL SYSTEM
OF TRAFFIC LIGHT THOUGH COMPUTER

Annotation. This work considers the ways of solving traffic jam and vehicle crash issues on the roads and ways
of facilitating policemen’s work. It suggests the remote control method of traffic light and models the traffic light
operation. Arduino Uno platform was used for modeling.
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Nowadays not only Almaty city, but also many large cities face the problem of traffic jam on the
roads. Especially, the morning and evening traffic jams cause the road block. In the specified times traffic
policemen switch off the traffic lights and set for the adjustment of road movement themselves. On big
crossroads, because of a large traffic stream there are lots of vehicle crashes as the vehicles behind don’t
see the traffic policeman, i.e. though the vehicles in front see the policeman and stop, the vehicles behind
don’t manage to stop and crash on the vehicles in front.

In different countries traffic jams occur due to different reasons. Lots of methods were offered to avoid
this situation, and also the issue is being solved through the usage of new technologies (for example, to
make the driver turn around the traffic jam on the road an information about the situation on the road is
written in special announcement board). For example, in USA and Finland traffic jam is controlled by
means of special technologies, i.¢. determining the number of mobile telephones, the place with cars™ backup
is defined and traffic stream is directed other way. In Israil there are special boards along the roads, they
indicate less loaded roads to drivers. In Germany and Spain public transport is offered, and in England in
order to avoid the traffic jam in the center of the city drivers pay the fee to drive in the center [1].

In big cities that suffer from big traffic jams, traffic lights connect to one movement adjustment
system (trough GSM-modem). It makes it possible to change the traffic light operation program (tempo-
rary, to several days or hours) and synchronize the traffic lights.

In this study the manual adjustment works of traffic policemen in the working days (from Monday
to Friday) in the crossroads of Remizovka and Al-Farabi streets of Almaty city between 7-9 am. and
5-9 p.m. was considered as investigation objects (Figure 1). 1-10 - traffic lights.

First of all, traffic policemen’s job is complicated due to weather conditions, the concentration of
exhaust gas from the cars and the adjustment of large amount of vehicle movement. Secondly, because of
a large traffic stream vehicle crashes take place due to the situations when the vehicles behind don’t see
the adjustment signal of traffic ploceman, i.e. though the vehicles in front see the «STOP» signal of
policeman and stop to it, the vehicles behind can’t manage to stop and crash on the vehicles in front. We
can suggest to solve this issue by reducing the vehicle movement speed and setting an appropriate distance
between vehicles, but this suggestion will only be left as is because nowadays the movement in the cities
is very dense due to the large number of cars and a high power of vehicle motors. That is, if we move
along Al-Farabi street keeping a big distance with a car in the front, other cars will definitely fill this
distance. Therefore, nowadays, to avoid the traffic crashes on the crossroads, one of the efficient methods
that can be realized is the usage of traffic lights.

The traffic lights on the crossroads are established high and are seen to all the vehicles. Besides, the
counting boards established next to traffic lights give the opportunity for the drivers to prepare for stop.

As mentioned above, in order to avoid the vehicle crashes, as one of the ways of solving these issues it
is suggested to change the automatic mode of traffic lights to manual remote control mode, it means that
traffic policeman can adjust the traffic movement by manual remote control of the traffic light.

The investigation suggests the traffic light control by means of compact hand-held computer (note-
book or tablet computer). And the control is carried out using Processing program language. Processing
language — the program based on Java.
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Figure 1 — Crossroads of Remizovka and Al-Farabi streets

In this study a traffic light operation was modeled. Arduino Uno platform was used for modeling.
Arduino Uno platform is a controller based on Atmega328. Platform consists of 14 digital input/outputs, 6
analogue inputs, 16 MHz crystal generator, USB connector, power connector, ICSP connector and a
switch button. To set for operation it is connected to computer through USB cable or power supply
through AC/DC adapter or battery [2].

Compared to Mega, Mega2560 and Nano boards that have been in usage until today, Arduino Uno
ATmega8U2 microcontroller with more capacities is recently used [3]. In this platform a model indicating
computer control operation of a particular traffic light was developed. Arduino board, 3 light diods (red,
vellow, green), and accordingly, 3 resistors, USB, a panel with connection cells and mounting cables are
necessary for that. A principal scheme of light diods connected to Arduino is shown in figure 2.
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Figure 2 — A principal scheme of light diods connected to Arduino
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Traffic light operation program is constructed in below method:

// traffic light
int led] = 13;
int led2 = 12;
int led3 = 11;

// the setup routine runs once when you press reset:
void setup() {

//initialize the digital pin as an output.
pinMode(ledl, OUTPUT);

pinMode(led2, OUTPUT);

pinMode(led3, OUTPUT),

/

// the loop routine runs over and over again forever:
void loop() {

digitalWrite(ledl, HIGH); // red
delay(3000); // wait for a second
digitalWrite(ledl, LOW), // turn the LED off by making the voltage LOW
digitalWrite(led2, HIGH), //vellow
delay(400); // wait for a second
digitalWrite(led2, LOW),
delay(400); // wait for a second
digitalWrite(led2, HIGH); //yellow
delay(400); // wait for a second
digitalWrite(led2, LOW);
delay(400);

digitalWrite(led2, HIGH); //vellow
delay(400); // wait for a second
digitalWrite(led2, LOW);,
delay(400); // wait for a second
digitalWrite(led2, HIGH); //vellow
delay(400); // wait for a second
digitalWrite(led2, LOW);
digitalWrite(led3, HIGH),
delay(3000);
digitalWrite(led3, LOW);
delay(400);
digitalWrite(led3, HIGH),;
delay(400);
digitalWrite(led3, LOW);
delay(400);
digitalWrite(led3, HIGH),;
delay(400);
digitalWrite(led3, LOW);

/

An example of a type of color change algorithm is shown in the table below, an absciss here is shown
in seconds.
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Traftic light operation algorithm on color change
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Light diod colors in the table are shown in the colors of changeable states of the traffic light.

Concluding, by modeling the operation of traffic light controlled manually in a distance with the help
of Arduino we can control several traffic lights in big crossroads. Thus, we can prevent vehicle crashes in
Almaty city, to solve the traffic jam situations and facilitate the traffic policemen’s work.
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BAFJIAPIIIAM/Ib] KOMITBIOTEP APKBIJIBI
AJIBICTAH KOJIMEH BACKAPY X¥MBICBIH MOJIEJILJIEY

KympicTa Kas3ipri TaHAa e3eKTi MacenenepaiH Oipi OOIbIN TAOBIIATHIH, YKOJI KENTEIICTEPIHIH AIABH a1y Mace-
neci KapacTeIpblFaH. JKOJI MOMMIHS KBI3METKEPIHIH KayiNCi3miri MEH HETI3Tl aTKapaThIH KbI3METIH J>KEHIIIETY
OapBICHIHAA ANBICTAH PETTCY JKOHC OacKapy MOCCICIICPiH MICIIYIIH JKaHA TOCIUM YCHIHBUTFAH. AJBICTAaH Oackapy
anropurMi Java Oarmapiamanay TiTiHE HEri3menareH Processing Timi apkputel icke achipsuism, Arduino Uno miat-
(opmacer Atmega328-r¢ HETI3ACHTIN KAcajaFaH KOHTPOJICP apKbLIBI MOACIBACY JKYPridimreH. Moaembiacy HOTH-
JKECIH KOJIIAHA OTBIPHIL, OarmapiiaM >KYMBICHIH INAFBIH KOJI KOMIIBIOTEpl (HOYTOYK HEMECE IUIAHIIET) apPKbLIBI
Oackapy MyMKIiHIiTi maiaa 0071aabl.

Tipek ce3aepi: Oargapmmam, anpICTaH 0aCKApy, MOJCTBACY, MUKPOKOHTPOJLICP, OaFaapiaaMa.
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MOJEJIMPOBAHUE YAAJIEHHOI'O PYUHOI'O YITPABJIEHU S
PABOTHEI CBETO®OPA YEPE3 KOMIIBIOTEP

B pabote paccMOTpEH BOIPOC MPEAOTBPAIICHI MPOOOK HA AOPOTE, KOTOPBIH SBIICTCS OTHON M3 AKTYAJIbHBIX
mpoOJIeM CEeTOAHSMINHETO JHA. B memix Oe30macHOCTH M OOJErdeHUs OCHOBHOH pPabOTHI COTPYIHHKA JOPOKHOH
HOJIMINH IIPEATIOKCH HOBBIH MCTOJ, A HIMCHHO YJANCHHAS PETYIHPOBKA M YIIPABICHHC TOPOTH. ANTOPHTM YAAJCH-
HOTO VIPABJICHHA OCYLICCTBJICH HA fA3bIKC Processing, OCHOBAHHOM HA f3BIK NMPOTPAMMHpPOBAHHA Java, a Moje-
JTMPOBAHKE TPOBEACHO ¢ OMOIIbIO Tuaropmsl Arduino Uno, ocHOBaHHOI HA KOHTpoIepe Atmega328. [Tpumersa
PE3yIbTAaThl MOJACTHPOBAHHSA, MOSBILICTCS BO3MOMKHOCTH YIPABICHUS Pa0OTBl CBETO(OpAa C MOMOIUBK) MHHH
KOMITBIOTEpA (HOYTOYT WM IUTAHIIET).
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