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 Traffic management is a major problem that most cities and municipalities face today. Many cities are observing at ways to de
public transportation and offerimprovedfacilities within the city such as smart traffic signal.
system to pass the vehicles smoothly. Each individual Vehicleis equipped with distinct radio frequency identification (RFID)t
a planned location), which make it impossible to remove or destroy.
RFID reader. It counts amount of vehicles that passes on aprecise path during a definite duration. It also definesthe net
and hence the set the green light duration for that path. When the reader reads the RFID
message is sent using GSM SIM900 to the police control room.
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INTRODUCTION 

 
The Internet of Things (IoT) is 

system that enable objects to interchange
the production using physical object
electronics, software, sensors and 
connectivity.Smarter cities are b
infrastructure. India is the second topsettled
in the World and is a firmrisingbudget
facingvery bad road congestion difficulties
cities. Organizationdevelopment is slow as compared 
to the growth in number of vehicles, due to space and 
cost constraints. Intelligent management of traffic 
flows can reduce the negative impact of congestion. 
In currentexistences, wireless network
used in the road transport as they provide more cost 
effective options. Radio Frequency Identification 
(RFID) is a radio centred communication 
originally developed for identifying airplanes in the 
World War II (“friend-or-foe” system)
technique is already used also in transportation (e.g. 
cargo logistics), but is still considered as new 
technology in the field of safety-related 
The RFID System consists of reader and tags. Both 
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ABSTRACT 

Traffic management is a major problem that most cities and municipalities face today. Many cities are observing at ways to de
offerimprovedfacilities within the city such as smart traffic signal. This paper presents a smart traffic control 

system to pass the vehicles smoothly. Each individual Vehicleis equipped with distinct radio frequency identification (RFID)t
planned location), which make it impossible to remove or destroy.When it comes in the range of RFID reader, it will send signal to the 

It counts amount of vehicles that passes on aprecise path during a definite duration. It also definesthe net
and hence the set the green light duration for that path. When the reader reads the RFID-tag that belongs to the stolen vehicle, and thena 
message is sent using GSM SIM900 to the police control room. 

GSM SIM900, ARDUINO UNO, Stolen Vehicle, Congestion Control,Traffic Junction, Traffic Management.

is the network of 
interchange data with 

using physical object implanted with 
electronics, software, sensors and 

ased on smarter 
topsettled Country 

firmrisingbudget[1]. It is 
difficulties in its 

is slow as compared 
to the growth in number of vehicles, due to space and 
cost constraints. Intelligent management of traffic 
flows can reduce the negative impact of congestion. 

, wireless networks are broadly 
used in the road transport as they provide more cost 
effective options. Radio Frequency Identification 

communication method 
originally developed for identifying airplanes in the 

foe” system)[2]. The 
technique is already used also in transportation (e.g. 
cargo logistics), but is still considered as new 

related applications. 
The RFID System consists of reader and tags. Both 

reader and tags are equipped for safet
applications.The RFID system co
tags. Every reader and tags are 
antenna.An RFID tag reader uses antennas to 
communicate with the RFID reader. 
transferred between a tag and a reader via low
radio waves. RFID readers are devices that convert 
radio waves from RFID tags into a form that can be 
delivered to the processing software.
for Mobile Communications (
generation digital cellular mobile network. 
a cellular network, which means that
to it by penetrating for cells in the 
There are five different cell sizes in a GSM 
network—macro, micro, Pico
cells. GSM networks activate 
carrier frequency ranges (disconnected
frequency ranges for 2G and
bands for 3G), with maximum
operating in the 900 MHz or 1800

The whole paper is divided into 5 parts. Sections 
II describes about the literature survey. Section III 
discusses about the current problems that exist in 
making way to the vehicles. It also talks of how the 
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reader and tags are equipped for safety-related 
The RFID system consists of reader and 

reader and tags are furnished with 
An RFID tag reader uses antennas to 

communicate with the RFID reader. Data is 
transferred between a tag and a reader via low-power 
radio waves. RFID readers are devices that convert 
radio waves from RFID tags into a form that can be 

to the processing software.Global System 
Communications (GSM) is the second-

digital cellular mobile network. GSM is 
cellular network, which means that cell phones link 

for cells in the instantlocality. 
There are five different cell sizes in a GSM 

Pico, femto and umbrella 
 in a number of various 

disconnected into GSM 
for 2G and UMTS frequency 

maximum 2G GSM networks 
MHz or 1800 MHz bands. 

is divided into 5 parts. Sections 
about the literature survey. Section III 

discusses about the current problems that exist in 
. It also talks of how the 
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proposed model will overcome the difficulties faced 
in developing Countries as well as developed 
countries. Section IV gives the implementation 
details of the proposed model. Section V describes 
experimental setup of the proposed model. Section 
VI presents the conclusion and enhancement of this 
work. 
 
Related Work: 

Congestion on roads lead vehicle to move slow 
in a traffic, which increases time to travel. In [4], 
green wave system was defined , which was  used to 
allow go-aheadclearance to  the ambulance vehicle 
by turning all the red lights to green on the lane of 
emergency vehicle by providing comprehensive 
green wave system.  

A ‘green wave’ is the synchronization of the 
green phase of traffic signals. A green wavesystem,a 
vehicle passing through a green signal will continue 
receive green signals as it travels down. The green 
wave system will also track a stolen vehicle when it 
passes through a traffic light. The advantage with 
this system is that GPS inside the vehicle does not 
require additional power. The drawback of this 
system is that, when the green wave is disturbed, it 
causes traffic problem that can be exacerbated by the 
synchronization. In[5] determines that Currently we 
have video traffic surveillance and monitoring 
system which involves a manual analysis of data by 
the traffic management team to determine the traffic 
light duration in every of the intersection. It will 
transfer the same information to the nearby police 
officers to take therequired action. 

 
Proposed Model: 

Under normal condition, the traffic control 
system has a problem i.e. when the traffic lane waits 
until the green light, time duration settings is almost 
similar and static. A-road was always crowded with 
vehicles and go-ahead time is short. Hence all the 

vehicles are not able likely to pass through the lane 
in the defined time. But sub lane has few vehicles 
and go-ahead time is relatively long. Emergency 
vehicles are not considered such as fire engines and 
ambulance[7]. The problems of typical traffic light 
controller are heavy traffic jam with increasing 
number of vehicles, No traffic but still people need to 
wait. The above problem can be avoided by 
implementing the smart traffic control system at the 
traffic signal junctions. The following are the list of 
components used in the experiments such as RFID 
tag, RFID Reader, ARDUINO UNO, GSM SIM900 
Module. 
 
A. RFID (Radio Frequency Identification): 

RFID is the wireless usage of electromagnetic 
fields to transfer data for automatically detecting and 
tracing tags close to objects. Every tag contains 
unique id i.e. electronically stored information. The 
reader reads the radio frequency and identifies the 
tags. The antenna provides the means for the 
integrated circuit to transmit its information to the 
reader[8].  

There are two types of tags, active and passive 
tags. Active tags have an on-board battery and 
periodically transmit its ID signal. Passive tags are 
cheaper and small because it has no internal battery; 
hence the tag uses the power from the RFID reader. 
RFID tags contain at least two parts: an combined 
circuit for processing and storing information, 
modifying and demodulating a radio frequency(RF) 
signal, gathering DC power from the instance reader 
signal, and addeddedicated functions; and 
an antenna for accepting and transmitting the signal. 
The tag data is deposited in a dynamic memory. Fig 
3.1 shows the RFID reader. RFID offers advantages 
over physicalschemes or usage of bar codes. The tag 
can be read when the tag is delivered near a reader, 
even if it is covered by the object or not visible.

 
Fig. 1: Rfid Reader 

 
RFID range depends on antenna, frequency, tag 

orientation, efficiency and transmitting power. RFID 
ranges from few centimetres to hundred meters. 
RFID reader uses frequency 125 KHz with the range 
of 10 to 15cm. 
 
B. Arduino Uno: 

Arduino is the first open source microcontroller 
based kit for constructing digital hardware devices 
and interactive objects that can intellect and govern 
the physical world. The board is based on computer 
hardware and Software Company. The Arduino 
platform offer an integrated development 
environment (IDE) created on the variousproject, for 
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encoding the microcontrollers. The Arduino IDE has 
support for C, C++ and Javaprogramming 

languages.Fig 3.2 shows the arduino UNO 
microcontroller.

 

 
 
Fig. 2: Arduino Uno 

 
The Arduino Uno is a microcontroller board 

based on the ATMEGA328. The board contains 14 
digital input/output pins (among that  6 pins can be 
used as PWM outputs), 6 analog inputs pins, 16 MHz 
quartz crystal,  power jack ,USB connection, reset 
button and  a ICSP header. It contains everything 
needed to support the microcontroller; merelyattach 
it to a computer using battery or with USB cable or 
power with AC to DC adapter to start the working of 
the arduino board.  
 
C. GSM SIM900a: 

GSM (Global System for Mobile 
communications) is an open, digital cellular 
technology used for communicating mobile 
expression and informationfacilities. GSM enables 
voice calls and supports data transfer speeds up to 
9.6 kbps, jointly with the broadcast of SMS (Short 
Message Service).GSM modem is connected with the 
microcontroller. This allows the computer to 
interconnect the GSM modem above the mobile 
network. GSM networks operate in a different carrier 
frequency ranges operating in the 900 MHz or 
1800 MHz bands.Fig 3.3 shows the GSM SIM900.

 

 
 
Fig. 3: GSM SIM900a 

 
GSM modem provisionscomprehensive AT 

command set for directing/receiving SMS messages. 
GSM is controlled by AT(Attention) commands for 
sending messages such as ATE0,AT+CMGF=1, 
AT+CSCS=”GSM”.GSM modem is highly flexible 
plug and play band GSM modem, interface to 
RS232. GSM support features such as voice, data, 
SMS, GPRS and integrated TCP/IP stack. 
 
Implementation Phase: 

The implementation phase of proposed smart 
traffic control system consists of two modules. The 
architecture of proposed smart traffic control system 
is shown in fig. 4. 
 
A.Automated Signal Control System Using Rfid: 

In this module every vehicle is equipped with 
passive RFID tag. RFID reader is deployed at the 
traffic signal connected to the Arduino UNO 
microcontroller. When the vehicle comes within the 
range of the receiver it will transmit unique RFID to 
the reader at the traffic signal. The 
Arduinomicrocontroller connected to the RFID 
reader count the number of vehicle and determine the 
green light duration for the path. For every vehicle 
the time set to pass the vehicle is 2 sec. 
 
B.Detection of Stolen Vehicle System: 

In this module, the unique RFID tag is read by 
the RFID reader and compared with the stolen 
RFIDs database deposited in the system. When the 
match is found, the traffic signal is immediately 
turned to red for duration of 15 seconds.Now the 
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vehicle is made to stop in the traffic signal and the 
stolen vehicle is detected. Once the stolen vehicle is 
detected an alert SMS is sent by using GSMSIM 
900a module to the nearby police control room. The 

SMS message contains unique RFID of the stolen 
vehicle .Hence the police can take necessary action 
and the stolen vehicle can be caught at least at the 
next traffic signal. 

 

 
Fig. 4: Architecture of smart traffic control system 

 
Results And Discussion 

 
In order to provide smart traffic system the 

vehicle density at traffic junction is determined using 

RFID reader and accordingly set the green light 
duration for that path. When detection of stolen 
vehicle at traffic junction, the alert SMS signal is 
send to nearby police control room. 

 
Table 1: Experimental Results of Traffic Light Signal. 

Vehicle with RFID tag Green light duration(in secs) Indication of traffic light signal 
No vehicle 0 RED 
One vehicle 2 GREEN 
Ten vehicle 20 GREEN 

 
The indication of traffic light signal is monitored 

through the serial monitor of Arduino software IDE. 
For demonstration of smart traffic system, 10 RFID 

tags have been taken, a RFID reader deployed at the 
traffic junction and their experimental results are 
shown in table. 1. 

 

 
 
Fig. 5: Hardware Setup of Smart Traffic System and RFID Reader reading RFID Tag 

 
TheArduino  integrated development 

environment (IDE) is a cross-platform appliance 
written in Java, and derives from the IDE for 
the Processing programming language and 
the Wiring projects.Two basic functions of Arduino: 

Setup and Loop functions. Setup() function runs once 
at the start of a program and that can initialize 
settings. Loop ()function is called repeatedly until the 
board powers off. 

 



251             R.Keerthi and S. Harihara Gopalan, 2015 /Journal Of Applied Sciences Research 11(23), December, Pages: 247-251 

 

 
 
Fig. 6: Indication of Smart Traffic Light Signal in Serial Monitor of Arduino 

 
Table 2: Experimental Result for Stolen Vehicle Detection 

Stolen vehicle with RFID tag id  Database Alert SMS via GSM 
0008106318                                            Match SMS sent 

 
Table.2.shows the compared result of the unique 

RFID tag read by the RFID reader to the stolen 
RFIDs database stored in the system. If a match is 

found with database, an alert SMS is sent to nearby 
police control room via GSM SIM900a. 

 

 
 

Fig. 7: Detection of Stolen Vehicle in Serial Monitor of Arduino and Sending SMS Using GSM 
 

Discussion: 
It is inferred from the above result that 

proposed smart traffic system automatically set 
the timer duration of green light signal based on 
the vehicle density read by RFID reader and when 
detection of stolen vehicle  RFID reader alert 
message sent by GSM module. 

 
Conclusion And Future Work: 

With smart traffic signal control based on the 
traffic density in the route, the manual effort to 

control the traffic (i.etraffic policeman) is avoided. 
As the wholescheme is automated, it requires very 
less human intervention. With stolen vehicle 
detection, the signal automatically turns to red, and 
SMS will be sent to nearby police station via GSM 
module, so that the police officer can take 
appropriate action, if he/she is present at the 
junction.  

In future smart traffic system can be enhanced 
by automatic lane clearance for emergency vehicle 
and hence supress the traffic congestion. 
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