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ABSTRACT

This paper shows that E-Toll booking can be completely
managed using the ‘Internet of Things® concept based on the
RFID and QR/Barcode scanning technology using Raspberry
Pi. In reference to survey of annual toll collection on toll plazas,
conducted by government of Maharashtra in year 2010, we
examine and report on the conditions of total time spent, for
money transaction on toll plaza, by a particular vehicle and
further evaluate total fuel wastage as well as human errors
involvement, while doing so. Finally to provide an optimal
solution, we consent with the idea of making toll plazas
completely automated, with assistance of 10T technology. By
using this system no separate lane required at Toll Plaza.
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1. INTRODUCTION

Transportation is the backbone of any country’s economy.
Advancement in transportation systems has led to a lifestyle
characterized by extraordinary freedom of movement,
immense trade in manufactured goods and services, high
employment levels and social mobility. In fact, the economic
wealth of a nation has been closely tied to efficient methods of
transportation. Due to increasing number of vehicles on the
road, problems such as congestion, incident, air pollution and
many others have become a major factor of concern. E-Toll
Booking System aims to reduce the delay on toll roads by
collecting tolls payment Electronically E-Toll Booking System
determines whether the cars passing are enrolled in the
program, alerts enforcers for those that are not, and users
electronically debits the accounts of registered vehicle owners
without requiring them to stop to pay cash. They can show the
QR code or barcode or RFID Tag at Toll Plaza and it operates
automatically E-toll booking has facilitated the concession to
the private sector of the construction and operation of urban
freeways [9].

Electronic toll collection becomes the primary option for
payment, with payment by mail as a secondary option. Open
road tolling (ORT) is a type of electronic toll collection without
the use of toll booths. The major advantage to E-Toll is that
users are able to drive through the toll plaza at highway speeds
without having to stop to pay the toll. By this we don’t have to
carry a handsome amount of cash with us relates to security as
well. This system does not require any manual operation of toll
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barriers and collection of toll amounts, it is completely
automated toll collection system.

Fig.1: E-Toll Booking System

2. REVIEW OF LITERATURE

William Vickrey the Nobel Economics prize winner, in 1959,
was the first who proposed electronic toll system for
Washington Metropolitan Area. Free flow tolling with fixed
transponders undersides of vehicles and the readers were
located under the highway surfaces (1960s and 1970s).

Norway wide spread implementation of this transponder and
reader technology. This system was first introduced in Bergen
(1986). World’s first use of completely unaided full speed
electronic toll system was introduced by Trondheim (1991).
Norway has electronic fee collection EFC. Single, universal
system was applied firstly by Portugal (1995). [5]

In different places in the United States like California,
Pennsylvania, Texas, Delaware and Florida, vehicles can pass
through electronic toll collecting booths directly. For the same
no of cars, operations in electronic toll booths take place faster
as the users are preregistered. Toll collecting gates are usually
broader than the original width of the road but this made it
possible to fit them into smaller narrower roads. Although these
limitations are present, if the time taken for operation at the toll
plaza is reduced, then the speed of operation can be increased.
The greater the speed of operation, less number of total lanes
was required and as more number of lanes started getting
automated, there was a reduction in the overall short term cost
of the project. Also if the long term cost of the project is
considered, larger number of vehicles started using electronic
toll and vehicles using manual toll reduced. [5]

According to reference, the initial technical realization of 10T
was achieved by utilizing RFID (Radio Frequency
Identification) technology, which was limited to identification,
object tracking and extracting information of specific objects.
However, the implemented 10T based system performs sensing,



actuating, data gathering, storing, and processing by connecting
physical or virtual devices to the Internet. [2]

According to reference, to facilitate vehicle monitoring, toll
collection and faithful vehicle authentication on the highways
and to have an efficient usage of communication link between
RF Modems over a wireless channel, a module is proposed.
There are two types of implementation modules the Vehicle
Module (Active RFID Tag) and the Base Module. Raspberry pi
contains user-specific information associated with vehicle,
such as the owner’s information with his billing address,
vehicle registration number. The base module allows the base
module to check the activities of vehicles in range, including
the vehicles in range, their status, and the detailed information
about any registered vehicle.

According to reference, Open Road Tolling uses video
evidence to identify vehicle usage of a toll facility without the
use of toll booths for toll collection without having to stop or
even slow down to pay the toll. The application, for Open Road
Tolling, utilizes pattern recognition and image processing
methods. The Number Plate Recognition (NPR) techniques
consist of mainly two modules: histogram based number plate
localization and number plate recognition using template
matching, thus making it simple & faster. AVI technology uses
Laser or Radio Frequency (RF) method. Laser systems uses
barcode attached to the vehicle & read by vehicle scanner as
the vehicle passes through the toll lane. [10]

3. SYSTEM DESIGN

The system consist of user interface for registering on the web
portal. On web portal user enters the RFID number during the
booking of E-Toll if the user has availability of RFID Tag. User
has multiple options for verification of his toll booking at Toll
Plaza. The options are QR or Barcode or Manual Code and
RFID Tag. The user puts radio frequency signals in a relatively
short range for activation of tag. When this tag comes in
electromagnetic zone it detects the activation signal from
reader. Once the tag has been identified by the reader then the
tag can read and write information to the reader. Then the tag
transmitting information to the reader and then it is sent to
Raspberry Pi. This data is then verified on the Raspberry Pi.In
same way the QR code or Barcode data is verified. If user is
identified, process goes to next level. The Raspberry pi then
drives the motor to operate the toll gate. Display Unit is used to
display the verified toll amount.

Entire operation is performed using the Raspberry Pi and
WordPress web development software. loT has been
implemented for online application of the system. It has been
connected to the cloud server and entire data of the transaction
such as amount, vehicle type, QR or Barcode and RFID Tag
number sent to user through email and to Raspberry pi through
ftp account of cloud server. The data is received on raspberry
at a same time when user register on web portal and books the
toll. The user has multiple payment options for toll payment.
When user came at toll plaza the raspberry pi uses the registered
user data for verification at Toll plaza. As a result entire
operation is recorded on the server and information can be
accessed remotely. It is very easy to manage the all transactions
and very easy to refund. Hence entire operation can be made
devoid of human intervention.

Components of system block diagram:

i Raspberry pi: The Raspberry Pi is a credit card-sized
single-board computer developed in the UK by the
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Raspberry Pi Foundation with the intention of
promoting the teaching of basic computer science in
schools. It is the core of the whole system. The job of
Raspberry pi in this system is processing large
quantities of data and also it will keep detailed log of
vehicles which are in the system. The Raspberry Pi is
a good choice for a webserver that will not receive
too much traffic and only uses around 5 Watts of
power.

RFID Reader: RFID Reader: In order for an RFID
system to function, it needs a reader, or scanning
device, that is capable of reliably reading the tags and
communicating the results to a database. A reader
uses its own antenna to communicate with the tag.
When a reader broadcasts radio waves, all tags
designated to respond to that frequency and within
range will respond. A reader also has the capability
to communicate with the tag without a direct line of
sight, depending on the radio frequency and the type
of tag (active, passive, or semi passive) used. Readers
can process multiple items at once, allowing for
increased read processing times.

Stepper Motor: A stepper motor or step motor or
stepping motor is a brushless DC electric motor that
divides a full rotation into a number of equal steps.

Wordpress software: WordPress is a free and open-
source content management system based on PHP
and MySQL. To function, WordPress has to be
installed on a web server, which would either be part
of an Internet hosting service or a network host in its
own right.

Webcam: In this project we have to use high image
capturing digital camera to get the clear images of
QR/Barcode.

OpenCV:OpenCV stands for Open Source Computer
Vision. Computer Vision is the transformation of
data from a still camera or video camera into a new
decision or a new representation. It attempts to
provide vision to computer or machine [4].

loT Based E-Toll
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Fig 2:User Registration and E —Toll Booking Portal
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Fig 3: System Block Diagram

4. DISCUSSION AND CONCLUSION

We aim to show that Toll collection can be completely
managed by ‘Internet of Things’ technology with the help of
RFID reader and QR or Barcode Scanner using OpenCV and
Raspberry pi. We present a related literature and market survey
to show need of such design. We now discuss the potential
directions for improving the design presented in this paper.

High data rates: While the data rates of transmission
and reception of data by Raspberry pi and RFID reader
are sufficient for our target application scenarios, we
believe that with better access to the hardware

N

Fig 4: E-Toll Order Details.

The Fig 4 shows the user order details such as QR code

functionality of RFID sensors and QR/Barcode scanner, payment details vehicle type and user details.

one can achieve higher data rates.



Fig 5: E-Toll Order Management
Fig 5 shows the users complete order details and order
status.
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