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Abstract - Traffic congestion is one of the major issues in
India, especially in metropolitan cities like Bangalore,
Mumbai, Delhi. Bangalore loses around Rs 38,000 crore every
year as the social cost of traffic congestion. The main reason
behind this is increasing population which leads to increased
number of vehicles, due to which emergency service like
Ambulance get affected. Because of this delay in ambulance
service, patient may lose his life and number of these scenarios
are increasing day by day. This paper proposes a solution to
make such services easily available to those in need. It consists
of an application called HPVB (High Priority Vehicle Booking)
through which the user can book the ambulance with one tap
and track the ambulance using GPS on his device, we also use
microcontroller-based hardware module to provide a smooth
flow for ambulance to reach the desired destination. This is
achieved by implementing RFID technology which would
automatically control the traffic signals in the path of
ambulance thus minimizing the time required to reach the
destination.

Key Words: Ambulance, GPS, Microcontroller, RFID,
Node.js.

1. INTRODUCTION

The traffic condition in India effect emergency services like
Ambulance and Fire engine. Time is an important factor in
case of emergencies; hence we are proposing a system which
makes booking and tracking of ambulance easier to the user
through mobile application and also automatically controls
the traffic signals in the path of ambulance.

According to research conducted by global consultancy firm,
traffic in peak hours in major four cities - Delhi, Mumbai,
Bengaluru, Kolkata costs the economy Rs 1.47 lakh crore per
annum. Kolkata is worstamong them followed by Bengaluru.
In Bengaluru’s case, rail-based projects like Namma Metro or
sub-urban rail, while effective, the capacity will not be
sufficient to bring down congestion levels by the time they
are fully operational.

Therefore, proposed system consists of mobile application
through which the user can book and track the ambulance
with one tap, we also provide an uninterrupted flow for
ambulance to reach the desired destination. The system
automatically changes the traffic signal to green in the path
of ambulance thus minimising the time required to reach the
destination.

2. RELATED WORK:

[1] B.Janani Saradha et al. proposed a system using cloud
network to connect both ambulance and traffic controlling
unit. Intelligent traffic signal control is achieved using RFID
technology. The idea is whenever the ambulance is detected
near the signal, RFID reader tracks the ambulance attached
with RFID tag and sends the data to the cloud. After sending
the data through mobile app, acknowledgment will be sent
to user, then system will automatically change the signal to
green in the path of ambulance. In this, it provides
uninterrupted services to emergency vehicle. Accuracy of
RFID is more compared to other alternative technologies like
camera.

[2] Jay Lohokare et al. proposed an idea of capturing live
location of the emergency services. Using these locations,
people who are in need of emergency services can connect to
the officials. The main contribution of this paper is that, it
provides a solution that can be extended to an entire city
where there can be huge number of users using this system.
Prerequisites for this application according to the author is
the need of Internet and GPS (Global Positioning System)
enabled device such a smart phone through which real-time
location can be sent to the server. This paper gives a brief
back-end Architecture that will help to handle huge number
of users.

[3] Omkar Udawant et al. proposed a smart ambulance
system. The basic idea is whenever the ambulance is within
the range of 100m, the signal changes to green for some
time.They makes use of cloud and GPRS technology.
Ambulance contains sensors like heart rate sensor, blood
pressure, ECG. These sensors data will be sent to hospital’s
database simultaneously. Treatment will be planned by the
hospital authorities according to patient condition. So it
saves so much time.

3. PROBLEM STATEMENT:

As compared to other countries with proper emergency
systems, there is no single emergency system which could
play a major role in managing medical emergency in India.
There is a system in place to attend emergencies in the
country, 108 is the emergency telephone number for
ambulance services in parts of India. A typical problem such
a system face is to get the location of the victim to send the
help needed.

© 2019,IRJET | ImpactFactor value: 7.211

IS0 9001:2008 Certified Journal | Page 2328



‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 06 Issue: 07 | July 2019

www.irjet.net

p-ISSN: 2395-0072

Traffic signals in India has a fixed time period to switch the
signals. No changes for emergency vehicles. There is no
traffic control unit in ambulance. Whenever ambulance
reaches a certain junction with a traffic signal, it has to wait
for several minutes until clearance.

4. SYSTEM ARCHITECTURE:
4.1. Traffic management Architecture:

It is an intelligent traffic controlling system. There are four
lanes and four traffic signals in the above diagram. Every
signal has an RFID reader and a controller unit.

RF reader

Fig 1. Traffic management

Whenever an ambulance is within the range of RFID reader
of the traffic signal, RFID reader scans the RFID tag which is
attached to the ambulance and the control unit automatically
changes that signal to green and all other signals in the circle
to red.

4.2 HPVB App Architecture

The software architecture contains 5 modules which are as
follows:

Server: Here all the main activities take place. It is the brain
of the application. The language wused is node.,js.
Communication between all the modules take place through
server. Some of the jobs of the server are accepting request
from the user, communicating with the nearby ambulance,
finding the nearest ambulance with the help of Google Maps,
storing the user and ambulance information in the database,
assigning the nearest ambulance to the user etc.

HPVB
~ . A S . -
Mongo DB '—“[ Server . Google Maps
W
' %
Uset Ambulance

Fig 2. HBVB ARchitecture

MongoDB: MongoDB is a cross platform document-oriented
database program. Classified as a NoSQL database program,
MongoDB uses JSON-like documents with schemata. We use
MongoDB to store user and ambulance information. Once the
ambulance is assigned to the user, the user id, their location,
ambulance id and its initial location is stored in the database
for future reference.

Google Maps: The Google Maps API allow for the embedding
of Google Maps onto web pages of outside developers, using
a simple JavaScript interface. Some of the APIs used in our
applications are Maps JavaScript API, Distance matrix API
and Directions API. Server sends the location of all nearby
ambulance to the Google Maps which finds the nearest
ambulance using distance matrix APl and sends it back to the
server. After the ambulance assignment ambulance request
for the navigation, which shows the shortest distance to
reach its destination i.e. the user.

User: This is where the user requests for ambulance. Initially
a socket connection is established between the user and the
server. Then when user presses the Get Ambulance button, a
unique ID is generated for the user. This ID and the location
of the user is sent to server. Once the ambulance is assigned
to the requested user, the real time location of the
ambulance is sent to the user so that they can track the
location of the ambulance.

Ambulance: Ambulance module sends its location to the
server and wait for the assignment of the user. Server finds
the nearest ambulance and sends the location of the user to
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the ambulance. Once the user has been assigned, using
Navigation it reaches the user and its real time location is
sent to user to the user can track the ambulance.

5.2 Data flow of Traffic management system
5.1 Block diagram char
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Fig 3. Block diagram of Traffic Management System

The above block diagram consists of Arduino, RFID Reader,
LED(Light Emitting Diode), LCD(Liquid Crystal Display) and
power supply. Power supply of 5v is given to Arduino and
RFID reader when it is powered it supplies power to LED
and LCD.

Three types of LED are used RED, YELLOW and GREEN.
When RFID reader detects the RFID tag attached to
ambulance it sends the data contained in the tag to Arduino
and after checking the priority of vehicle, Arduino powers
the Green LED of the respective lane for a fixed time. After

the fixed time Arduino resumes the normal operation. This
process is repeated whenever RFID tag is scanned through
RFID reader.
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Fig 4. Data flow diagram for Traffic management

5.3 About High Priority Vehicle Booking Application

Following gives a brief explanation of how the HBVB
application works:
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Initially, when the page is loaded by the user a socket
connection is established between the user and the server
for communication.

When the user is in need of an ambulance, he/she will press
the Get Ambulance button to request the ambulance. This
button will send the generated user ID and the user’s
location to the server. The sent location is extracted using
the Google Maps APL

In the meantime, all the ambulances which are available a
socket connection to the server for communication. These
ambulances are added to active ambulance room.

Once the server receives the request from the user, it pings
all the connected ambulance to send its location to the
server.

When ambulances encounter the ping, it sends its location to
the server. The location is sent with is help of Google Maps
API.

When the server has locations of the ambulances, these
locations along with the user location is sent to Google Maps
to find the nearest ambulance to the user.

Google Maps make use of the Distance Matrix API to find the
nearest ambulance to the user and send the information
about this ambulance back to the server.

Once the server has the location of the nearest ambulance, it
sends the user ID, user location, Ambulance ID, ambulance
location to the MongoDB database.

Along with sending the information to the database, it
assigns the nearest ambulance located to the user by sending
user location to the ambulance. And the assigned ambulance
is removed from active ambulance room.

Once the ambulance has the user location, a google map is
rendered and when the navigation button is pressed, it gives
the shortest distance for an ambulance to reach the
destination i.e. user location.

The assigned ambulance information is sent back to the user.
This helps the user to track ambulance.

Once the user has ambulance information, it pings the
ambulance for every 5 seconds so that the location of the
ambulance is updated. This helps the user with real-time
tracking of the ambulance

5.4 Data flow of HBVB Application
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Fig 5. Data flow diagram for HBVB App
6. WORKING OF THE ENTIRE SYSTEM:

Both hardware and software module’s implementation can
be combined as follows:

When the user opens HBVB application on his device and
taps on the button “Get Ambulance”, the server finds the
nearestambulance to the user and assigns it to him. Now the
user can track the ambulance as it arrives to the user’s
destination. Simultaneously, because the RFID technology
installed in our system, it automatically changes the Traffic
signal in the ambulance’s path to green to reduce the delay
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time. Along with this, the navigation provides the shortest
path for the ambulance to reach the destination.

7. CONCLUSION

The existing traffic management system in India has fixed
timers for traffic signals to switch traffic between different
direction and no specific changes in traffic signals for
emergency vehicles. Ambulance service is one of the
important services that get delayed very often due to traffic.
To deal with this problem we designed this system. It
comprises of two systems i.e. one which automatically
change the traffic lights in the path of the ambulance and
another is real time ambulance tracking system. As the
ambulance itself change the signal, it doesn’t require to wait
in the traffic. This will save many lives as ambulance will be
able to reach its destination on time. And real time tracking
helps the person who called the ambulance to track the
movements of ambulance and call another ambulance if the
called ambulance is taking too long to reach. Thus, this
project can be a life saver project.

8. FUTURE SCOPE

This system can be extended to send the patient's vitals to
the hospital once the patient has been picked up by the
ambulance. This can be achieved by monitoring the health of
the patients using different sensors and sending the data
collected by the sensors to the hospital. The hospital staff can
use this information to provide medical assistance to the
patient without any delay.

There are many other high priority vehicles like ambulance
which requires to reach its destination without any
hindrance. Some of high priority vehicles are fire engines,
police vehicle etc. Our application to can be extended to
these High Priority Vehicles also.
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