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Abstract- Establishment of vehicular ad-hoc network is most demanding in smart traffic management system. In recent 
years many researcher are working on VANET and trying to implement the concepts in real world. Vehicular ad hoc 
networks (VANETs) are being developed to provide on-demand wireless communication infrastructure among vehicles and  
authorities. Such an infrastructure is expected to deliver multiple road safety and driving assistance applications. In this 
paper, a system is proposed where the main objective is to detect road signs from a moving vehicle. The system will use one 
signal transmitter in each and every symbol or message board at road side and whenever any vehicle passes from that symbol 
the receiver situated inside the vehicle i.e.  In-Car System will receive the signals and display proper message or the symbol 
details on display connected in car.  Road Traffic Sign Detection is a technology by which a vehicle is able to recognize the 
traffic signs which are on the road e.g. "speed limit" or "school" or "turn ahead". 
 
Keywords- VANET, In-Car System, RF, RSU 
 
 
I. INTRODUCTION 
 
A vehicular ad hoc network (VANET) is a very 
challenging network scenario, where road safety and 
traffic management have been achieved for drivers 
and passengers. Due to the advancement of 
communication devices, vehicles, that is, onboard 
units (OBUs) can easily communicate with each other 
as well as with the RSUs located at intersections or 
construction sites of the road. In daily life every 
vehicle driver while driving the car may face different 
problems; this may be due to various reasons. 
Consider an urban area with hundreds of vehicles. 
Here, driver and passengers in these vehicles are 
interested in information relevant to their trip. For 
example, driver may be interested in the traffic 
conditions one mile ahead. Such type of information 
is important for drivers to optimize their travel, to 
eliminate traffic congestion, or to avoid wasteful 
driving.  
   
The current scenario of road sign boards is shown in 
fig.1. These pictures depict the problems which are 
faced by a driver while driving the vehicle.  These 
problems arise due to various reasons as shown in 
fig.1. Here some symbols are rusted, partially 
collapsed or hidden in the bushes. 
 

 

So, to help the driver we are implementing this 
system.  Generally road signs consist of three 
properties; firstly they are represented by colors such  
as Red, Blue and Brown etc. Secondly they consists  
of a particular  shape such e inner as Circular, 
Triangular, Octagonal, Square etc. The inner contents 
of the roadside symbol represent the third property, 
which may fluctuate depending on the application of 
the road side symbol. 
 
As the infrastructure to vehicle information passing is 
one of the important aspects in vehicular adhoc 
network, it gives a better assistance to driver. The 
challenge is to process queries in this highly mobile 
distributed database stored at fixed sites that is 
updated with an acceptable delay, overhead and 
accuracy. The main aim of this system is to alert the 
driver about the upcoming symbol. The system 
prevents future accidents that are likely to occur.   
   
II. RELATED WORK  
     
Real time position information is required for many 
vehicular applications such as intelligent 
transportation systems (ITSs), navigation, and 
location- based services (LBSs). Global Navigation  
Satellite Systems (GNSSs), such as the Global 
Positioning System (GPS), are the most 
comprehensive positioning tools that can be 
considered for these applications [1], [2]. Earlier the 
real time traffic sign recognition system generally 
involved different sub-tasks: detection, tracking and 
classification. Also, color detection and shape 
detection techniques were used [3]. Probably the most 
common approach is the use of the Hough transform. 
This method has been applied in RSR by kehtarnavaz 
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et al. to identify stop signs. This technique, however, 
is not suitable for a real-  time implementation due to 
being computationally expensive and memory 
demanding.  
 
Thus Loy and Barnes have presented new techniques 
similar to Hough transform called fast radial 
transform for detecting triangular, square and 
octagonal road signs proficiently and vigorously. 
Color is often the main clue explored to find the areas 
where road signs appear. The main defect of the 
color-based approaches is that outdoor illumination 
that might affect the color acquired by the image 
sensor. Many research groups work with the RGB 
space color Ritter et al have searched for color 
combinations within the images, as the key to an 
efficient way of finding road signs. But one of the 
greatest inconveniences of the RGB color space is 
that it is very sensitive to varying illumination. To 
overcome this disadvantage, most of the researchers 
prefer working with spaces more immune to lighting 
changes. Although the CIELab, YCbCr and HSI color 
spaces have been used. 
  
In order to reduce recognition errors, a tracking 
process is meaningful. Most existing road sign 
tracking approach including Kalman filters and 
particle filter suffer from the same limitations that 
ego-motion must be taken into account; otherwise it 
will affect the tracking performance. The Lucas- 
Kanade algorithm. Is an intensity-based differential  
technique used to align a set of  image.  Recently, 
many techniques have been developed to detect road  
signs [5]-[12].  Most deal with single images with 
simple backgrounds. 
  
Some system that are capable of  recognizing  these 
signs are known as traffic sign  recognition (TSR) 
systems. This system is part of Advanced Driver 
Assistance Systems (ADAS), which has the goal to 
improve road safety. In this paper we present an 
experimental system that uses a wireless 
communication in order to recognize traffic signs, 
placed along the road. Using Radio Frequency 
Identification (RFID) technology, the system 
manages to recognize the signs and, through a Human 
Machine Interface (HMI), it warns the driver about 
the presence of the traffic sign.  
 
III. PROPOSED SYSTEM  
  
The existing system for displaying messages, sign 
boards on the road sides have many drawbacks. 
Consider a condition, user is driving a car at night or 
in rainy season then it is not possible for driver to 
keep watch on each and every road symbol or the 
message plates like turn, speed breaker, school, 
railway gate etc. Therefore, a system is proposed 
which will solve these issues.  The figure shown 
below gives the research idea of the system which 

consists of microcontroller, LCD display, transmitter 
and receiver.  
  

 
 
The proposed system requires building of 
transmitter/receiver (Tx/Rx). A  transmitter module  
is built  with reprogrammable broadcast message of 
symbol code. It will have two mode of power supply 
that is battery power or solar power.Transmitter will 
have a channel and device ID setting option for 
wireless frequency matching and device 
identification. A  receiver module  is built  to read the 
frequency in predefined channel and fetch the  
broadcasted information transmitted by transmitter. A  
microcontroller based information interpretation  
hardware module  is built  and software code for  
defined platform  is designed.Develop a LCD  
orgraphics LCD based display module and write a  
code to print defined text or display graphics symbol.  
  
A.  RF Module(Rx/Tx)  
The corresponding frequency range varies between30 
kHz & 300 GHz. In this RF system, the digital  data 
is represented as variations in the amplitude of carrier 
wave. This kind of modulation is known as 
Amplitude Shift Keying (ASK). Transmission 
through RF is better than IR (infrared) because of 
many reasons. First, signals through RF can travel 
through bigger distances making it suitable forlong 
range applications. Also, while IR operates in line-of-
sight mode, RF signals can travel even when there is 
an obstruction between transmitter & receiver. Next, 
RF transmission  is more strong and reliable than IR 
transmission. RF communication uses a specific 
frequency unlike IR signals which are affected by 
other IR emitting sources. This RF module comprises 
of an RF Transmitter and an RF Receiver. The 
transmitter/receiver (Tx/Rx) pair operates at a 
frequency of 434 MHz. An RF transmitter receives 
serial data and transmits it wirelessly through RF 
through its antenna connected at pin4. The 
transmission occurs at the rate of 1Kbps - 10Kbps.  
 
The transmitted data is received by an RF receiver 
operating at the same frequency as that of the 
transmitter. The RF module is mainly used along with 
a pair of encoder/decoder.  
 B.  Scenario of system 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-7, July-2014 

Design and Implementation of Traffic Information Sharing Through Road Side Unit 
 

80 

 

 
Fig. 3. Scenario of system 

  
The fig above describes the basic scenario of the 
proposed system. A transmitter is placed in each and 
every symbol or message board at road side and 
whenever any vehicle passes from that symbol the 
receiver situated inside the vehicle will receive the 
signals and display proper message or the symbol 
details on display connected in car.   
  
The system describes that the transmitted signal will 
be received by the Receiver which will then be sent to 
the processor through port. The data will be fetched 
depending on the port value. Then the software 
placed inside the circuit will process on the signals 
and will match the frequencies stored in the database 
with the detected frequencies. If both the frequencies 
are matched equally then it will display the message 
with the image placed in database, on the output 
screen (LCD).  
  
C.  Radio Frequency (RF)   
Radio frequency (RF) is a rate of oscillation in the 
range of about 3 kHz to 300 GHz, which corresponds 
to the frequency of radio waves, and the alternating 
currents which carry radio signals. RF usually refers 
to electrical rather than mechanical oscillations, 
although mechanical RF systems do exist. Although 
radio frequency is a rate of oscillation, the term 
"radio frequency" or its acronym "RF" are also used 
as a synonym for radio – i.e.  to describe the use of 
wireless communication,  as opposed to 
communication via electric wires. In order to receive 
radio signals an antenna must be used. However, 
since the antenna will pick up thousands of radio 
signals at a time, a radio tuner is necessary to tune in 
to a particular frequency (or frequency range).  
  
IV. RESULT AND DISCUSSION  
  
As the existing system for displaying messages, sign 
boards on the road sides and status of the signals have 
certain drawbacks like, the driver cannot see all road 
side messages at all the time.  In this paper an 
approach towards roadside symbol detection is 
presented. This system is designed to assist driver. So 
a In-car System is  designed which  will be placed 

inside car. The figure shown below shows the In –car 

 
 
The first phase of proposed system is to design the In-
Car System. This consists of RF module (Receiver), 
AVR based development boards, Atmega 8 
Microcontroller, 16 X 2 LCD panel, ISP programmer, 
Voice/ TTS IC, GPS device.  Satellite infrastructure 
is most popular system, i.e., Global Positioning 
System (GPS), is widely used to estimate a vehicle’s 
location. The reason for ubiquitous use of GPS is, 
foremost, its very good accuracy, compared to most 
of the other available positioning technologies [19]. 
GPS data extraction and travelling direction 
calculation in order to show right message to right 
vehicle. GPS provide different  protocols  to provide 
different information For example $GPBOD - 
Bearing, origin to destination $GPGGA - Global 
Positioning System Fix Data  $GPGLL - Geographic 
position, latitude / longitude $GPGSV - GPS 
Satellites in view  

 
 
As the GPS data fetched from device is in multiple 
line and every line holding specific information 
separated by ‘,’ so to identify the proper protocol data 
and parse it in order to get the exact data. Using the 
“Split (  )” function system will parse the data. After 
parsing the data, system will get the travelling 
direction.  
  
The system is designed to share road side symbol 
information to vehicle in wireless range but this 
solution come up with another problem of identifying 
the appropriate vehicle to share the data. Every 
symbol is made for its particular lane. Same symbol 
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is not valid for vehicle in both directions. Here road 
side unit need to transmit the header information 
about vehicle to accept or reject the data depending 
upon the travelling direction. Fig.6. describes that all 
the vehicles will fall under the wireless range but data    
should be accepted by appropriate vehicle only. By 
matching the transmitted data about direction with the 
GPS direction, data system can decide whether to 
accept or reject the data.   
 

 
 
 
The GPS device is connected to Atmega 8 
Microcontroller i.e. development board.  Board can 
work on 7 to 12V DC supply. It has built-in reverse 
polarity protection. This board is compatible with 
16x2 alphanumeric LCD. The LCD is placed in order 
to display the longitude and latitude information 
gained through GPS. Board has inbuilt System 
Programmer Port (ISP) for easy programming.  The 
GPS device is attached with GPS antenna to receive 
signals. As soon as the signals are received by 
antenna they are displayed on LCD in the form of 
longitude and latitude with directions.  Fig.7. shows 
Working model of an In-car System. 
 

 

 
 
The Road sign symbols are shown in fig.8.  The Road 
sign board symbols are designed, which also consists 
of transmitters. These transmitters continuously 
transmit data in message form. Here two Road sign 
board symbols are designed, which are railway gate 
ahead and school ahead. So, as soon as the car comes 
in range of transmitter the receiver placed inside the 
car receives the data and displays it on LCD.  
  
CONCLUSION AND FUTURE SCOPE  
  
This paper presents a system for detecting the road 
side symbols from moving vehicle and a novel 
approach for Driver Guidance System. The system 
designed  is  used  to  assist driver  and  is capable to  
show the symbol details so that the driver can 
concentrate on driving only.  An In-car system is 
designed with GPS and receivers which is placed 
inside car. And the road side symbols are built with 
the transmitters. Thus, the data emitted by 
transmitters is received by the In-car system and 
displayed on LC D. The real time implementation of  
the system will assure safe driving .If  further 
implemented;  this system can provide more 
applications such as text reorganization on the road 
side boards. This system is very much useful on 
highways for assisting the driver.  
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