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Abstract: In today’s world, traffic jams during rush 
hours is one of the major concerns. During rush 
hours, emergency vehicles like Ambulances, Police 
cars and Fire Brigade trucks get stuck in jams. Due to 
this, these emergency vehicles are not able to reach 
their destinations in time, resulting into a loss of 
human lives. We have developed a system which is 
used to provide clearance to any emergency vehicle 
by turning all the red lights to green on the path of 
the emergency vehicle, hence providing a complete 
green wave to the desired vehicle. A ‘green wave’ is 
the synchronization of the green phase of traffic 
signals. With a ‘green wave’ setup, a vehicle passing 
through a green signal will continue to receive green 
signals as it travels down the road. Around the world, 
green waves are used to great effect. Often criminal 
or terrorist vehicles have to be identified. In addition 
to the green wave path, the system will track a stolen 
vehicle when it passes through a traffic light. In 
contrast to any traditional vehicle tracking system, in 
which the Global Positioning System (GPS) module 
requires battery power, our tracking system, installed 
inside the vehicle, does not require any power. The 
information regarding the vehicle has to be updated 
in the system database. So, it is an autonomous 2-tier 
system which will help in the identification of 
emergency vehicles or any other desired vehicle. It is 
a novel system which can be used to implement the 
concept of the green wave. 
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I. INTRODUCTION 

The Green wave systems are most suitable to provide 
clearance to emergency vehicles during rush hours. 

Many systems are used to implement the green wave 
systems. We have developed a cost effective system 
using Radio frequency identification (RFID) 
Technology, Global system for mobile 
communication (GSM) modules and latest high speed 
microcontrollers to achieve the desired results. The 
primary objective is to identify the emergency 
vehicle and track its location so that we can provide a 
green wave to the emergency vehicle. Conventional 
technologies use image processing systems to 
identify the emergency vehicle. But these systems 
have a drawback during bad weather conditions. Due 
to wind, rain, fog, etc., the image received by the 
camera is distorted by noise and it becomes difficult 
for the system to identify the desired vehicle. Thus, 
we have built our system using RFID transponders 
and readers. The advantage of RFID is that it is a cost 
effective system which will provide uninterrupted 
communication in our network even in bad weather 
conditions. 

 
II. THE HARDWARE SYSTEM 

 
Micro controller: This section forms the control unit 
of the whole project. This section basically consists 
of a Microcontroller with its associated circuitry like 
Crystal with capacitors, Reset circuitry, Pull up 
resistors (if needed) and so on. The Microcontroller 
forms the heart of the project because it controls the 
devices being interfaced and communicates with the 
devices according to the program being written. 

ARM7TDMI: ARM is the abbreviation of Advanced 
RISC Machines, it is the name of a class of 
processors, and is the name of a kind technology too. 
The RISC instruction set, and related decode 
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mechanism are much simpler than those of Complex 
Instruction Set Computer (CISC) designs. 

Liquid-crystal display (LCD) is a flat panel display, 
electronic visual display that uses the light 
modulation properties of liquid crystals. Liquid 
crystals do not emit light directly. LCDs are available 
to display arbitrary images or fixed images which can 
be displayed or hidden, such as preset words, digits, 
and 7-segment displays as in a digital clock. They use 
the same basic technology, except that arbitrary 
images are made up of a large number of small 
pixels, while other displays have larger elements. 

 
III. DESIGN OF PROPOSED HARDWARE 

SYSTEM 
 
 
 

 

 

 
 

 

 

 

Fig.1.Block diagram for Vehicle Section 

 

 

 

 

 

 

 

Fig.2.Block diagram for Monitor Section 

IV. BOARD HARDWARE RESOURCES 
FEATURES 

GSM 

An embedded system is a special-purpose system in 
which the computer is completely encapsulated by or 
dedicated to the device or system it controls. Unlike a 
general-purpose computer, such as a personal 
computer, an embedded system performs one or a 
few pre-defined tasks, usually with very specific 
requirements. Since the system is dedicated to 
specific tasks, design engineers can optimize it, 
reducing the size and cost of the product. Embedded 
systems are often mass-produced, benefiting from 
economies of scale.Global System for Mobile 
Communication (GSM) is a set of ETSI standards 
specifying the infrastructure for a digital cellular 
service. The standard is used in approx. 85 countries 
in the world including such locations as Europe, 
Japan and Australia1. 
When a mobile subscriber roams into a new location 
area (new VLR), the VLR automatically determines 
that it must update the HLR with the new location 
information, which it does using an SS7 Location 
Update Request Message. The Location Update 
Message is routed to the HLR through the SS7 
network, based on the global title translation of the 
IMSI that is stored within the SCCP Called Party 
Address portion of the message. The HLR responds 
with a message that informs the VLR whether the 
subscriber should be provided service in the new 
location.  
GPS 

Global Positioning System (GPS) is a Global 
Navigation Satellite System (GNSS) developed by 
the United States Department of Defense. It is the 
only fully functional GNSS in the world. It uses a 
constellation of between 24 and 32 Medium Earth 
Orbit satellites that transmit precise microwave 
signals, which enable GPS receivers to determine 
their current location, the time, and their velocity. Its 
official name is NAVSTAR GPS. Although 
NAVSTAR is not an acronym a few backronyms  
have been created for it.0. The GPS satellite 
constellation is managed by the United States Air 
Force 50th Space Wing. GPS is often used by 
civilians as a navigation system GPS receiver 
calculates its position by carefully timing the signals 
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sent by the GPS satellites high above the Earth. Each 
satellite continually transmits messages containing 
the time the message was sent, precise orbital 
information (the ephemeris), and the general system 
health and rough orbits of all GPS satellites (the 
almanac). The receiver measures the transit time of 
each message and computes the distance to each 
satellite. Geometric trilateration is used to combine 
these distances with the location of the satellites to 
determine the receiver's location. The position is 
displayed, perhaps with a moving map display or 
latitude and longitude; elevation information may be 
included. Many GPS units also show derived 
information such as direction and speed, calculated 
from position changes. 
 

RFID  

Many types of RFID exist, but at the highest level, 
we can divide RFID devices into two classes: active 
and passive.  

 
Active tags require a power source i.e., they are 
either connected to a powered infrastructure or use 
energy stored in an integrated battery. In the latter 
case, a tag’s lifetime is limited by the stored energy, 
balanced against the number of read operations the 
device must undergo. However, batteries make the 
cost, size, and lifetime of active tags impractical for 
the retail trade. Passive RFID is of interest because 
the tags don’t require batteries or maintenance. The 
tags also have an indefinite operational life and are 
small enough to fit into a practical adhesive label. A 
passive tag consists of three parts: an antenna, a 
semiconductor chip attached to the antenna and some 
form of encapsulation. The tag reader is responsible 
for powering and communicating with a tag. The tag 
antenna captures energy and transfers the tag’s ID 

(the tag’s chip coordinates this process). The 
encapsulation maintains the tag’s integrity and 
protects the antenna and chip from environmental 
conditions or reagents. 

 
V. CONCLUSION 

 
In traditional systems, to track the vehicle so as to 
provide green wave, GPS is used. The cost of a GPS 
module is very high as compared to a RFID 
transponder. The transponders are not only very 
cheap to manufacture but are also very small in size. 
The small size of transponder gives an advantage 
over the GPS, GPS can be easily removed by anyone, 
whereas it is very hard to locate a RFID transponder 
and remove it. We also have an option of updating 
the system dynamically with the help of a SMS 
through the GSM module. In some of the cases,to 
identify the vehicle, image processing based system 
is used,which has a major drawback during the bad 
weather conditions. Bad weather may be due to 
heavy rain, fog, dust storm. On the other hand, our 
system is not affected by any of  these bad weather 
conditions. Our system can work in any weather, so it 
has the capability to provide a 24x7x365 surveillance 
without any disruption. The traditional system can’t 
provide a 24x7x365 surveillance.This system is very 
helpful in building a smart city. The city equipped 
with the developed system will never have any issues 
related to traffic management. Moreover it will make 
the city more secure in context of detection of stolen 
vehicles.Green wave also helps in saving 
environment as it will reduce emission of CO, NOx, 
PM10 [1]. It will also reduce the consumption of fuel 
by the vehicles which are provided with the green 
wave. Moreover, vehicles travelling in platoons will 
get a clear way without any traffic. 
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