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Abstract— A toll is a fixed charge or tax for a privilege, 

especially for passage across a bridge or road or ferries. It is 

sometimes known as tariff and this project shall focus on 

tolls charged on private and public vehicles crossing the 

bridge. Electronic toll collection aims at eliminating the 

delays caused by toll collection process. Currently there has 

been a problem during rush hours especially in the 

mornings, evenings and in public holidays of movement of 

vehicles passing the through the bridge due to the time 

consumed on RFID manual collection of toll tax for each 

vehicle passing the bridge. This has caused unnecessary 

time wastage due to the slow movement of traffic plus 

inefficient collection of the toll that makes the government 

to lose a lot of money annually. The aim of this project is to 

design a system which automatically identifies approaching 

vehicles by capturing the vehicles number plate and perform 

the online toll charges for ongoing vehicles without stopping 

on toll station. When the vehicle number plate is captured it 

is automatically processed and the system opens the gate 

and a predetermined amount is automatically deducted from 

his or her vehicle pre-paid account. This translate to reduce 

traffic congestion at toll stations and maximize the toll tax 

collection and this is an important advantage of this project 

also to develop a recommendations for vehicle identification 

and registration systems with the potentials to go beyond the 

tolling function to include other desirable transportation 

system management functionalities. 
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I. INTRODUCTION 

The manual toll collection system using RFID technology at 

bridges and ferry has been a cause of congestion of vehicles 

at the entry point due to the time consumed during toll tax 

collection. The toll collector has to collect money from a 

vehicles then he or she has to process the ticket and print it 

out, scan the ticket return the ticket to the vehicle owner and 

allow the vehicle pass. The recently used technology for 

electronic toll tax collecting system is based on RFID 

technology which uses radio wave to identify cars passing 

through the toll collection station (Kigamboni bridge: case 

study) bridge or ferry and the ticket is printed out to 

authorize payment and scanned again for record 

management which seems to be less efficient compared to 

the developed system which will automatically debits toll 

rate from the car owner's pre-paid account on Smart 

recognition technology and its application in bridges and 

highway system is analyzed in this project. 

II. GOALS & OBJECTIVES 

The main objective is to design and implement a prepaid 

smart recognition of vehicles for electronic toll collection 

system (ETC System). 

1) To design and implement a number plate recognition 

system for capturing and convert image to variable 

digits. 

2) Designing a database that keeps records of all the 

registered vehicles that use the tall station, the 

information contained is the vehicle’s registration 

number, owner’s address and the billing information. 

3) Designing a system which opens the gate after payment 

has been made and close it after the vehicle has passed. 

4) To implement hardware and software parts of the 

proposed system to reflect the real design process and 

integrate the software and hardware parts to make a 

complete control system. 

III. MOTIVATION 

The major motive to develop this project is the need to have 

an efficient toll collection system that will maximizes the 

annual toll collection amount and that at the same time 

minimizes the time spent at the toll pay point. This will 

ultimately make our government to achieve more in its 

development plans for the people concerned with the 

increased toll tax collection and reduce time wasted by 

congestion. 

IV. LITERATURE SURVEY 

The Toll Collection System has changed drastically over the 

years; from being a single borderline, a small passage booth 

to the huge toll collection infrastructure that has a key role 

in the revenue generation as well as the working of the 

traffic of a city or even a state. While the majority of the 

population is travelling via different means it has become a 

necessity and a regulatory method to control traffic. The 

following papers were referred and reviewed in order to 

understand the role of Toll Collection System: 

1) Kamarulazizi Ismail, 2005 [1] the paper mentions the 

benefits of Electronic Toll Collection System often 

abbreviated as ETC over the Manual Toll Collection 

System. It stated that the former helps in controlling the 

congestion that is generally caused by the traffic during 

the festivals. Moreover, it is also benefficiary for the 

operators as it helps in Controlling the Audit which is 

centralized. 

2) Chhoriya, Paliwal Badhan, 2013 [2] it is presented that 

image processing tools can be used for the toll 

collection. The number plate on the vehicle can be 

processed and checked so as to match any existence in 

the database; from which the toll can be deducted thus 

giving it an upper hand from the manual toll collection.  

3) Salunke, Malle, Datir Dukale, 2013 [3] the following 

paper conceptualized the use of RFID i.e. Radio 

Frequency Identification for the toll collection thus 

making the whole system easy and feasible. The use of 

ATCS expanded to Automated Toll Collection System 

is an effective way that could lead to reducing the losses 

the Government faces. The idea proposed in the paper 

had an edge over other electronic methods due to its 

flexible nature and easy implementation.  

4) Kalantri, Parekar, Mohite Kankapurkar, 2014 [4] with a 

slight change in the existing system, the paper proposed 
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the use of passive RFID tags that can be used instead of 

active RFID tags that takes use of the car battery. 

Furthermore, it also explained the usages of the 

proposed system Vehicle Theft Detection, Signal 

Breaking Avoidance and Tracking of Over-Speeing 

Vehicle. 

5) Aphale, Chaudhari Bansod, 2014 [5] the paper 

introduced the use of a microcontroller ATMega328PU 

which is the centralized unit that controls the proposed 

system that uses RFID to detect any close range tags 

and hence requesting the database to deduct amount 

from the account connected to the ID. 

6) The paper [6] then goes on to discuss about the 

components of the toll collection system. An RFID 

reader is a device used to communicate with an RFID 

tag. The reader has an antenna which emits radio 

waves. The tag responds by sending back its data. The 

GSM module is used for connecting the entire system 

through the Internet. When the vehicle pass through the 

tollgate the LCD system displays the information about 

that vehicle. The Motor Drive controls the gate of the 

system. IR sensor is used to detect the presence of the 

vehicle. The alarm indicator indicates the illegal passing 

of vehicles through the tollgate.  

7) The second paper [7] discusses another system which 

solves the problem of waiting period and payment 

issues in the conventional manual toll collection system. 

The paper proposes a system which contains 

transponder, Antenna, Traffic Controller System 

Central Server. Transponder is the RFID tag which 

houses a unique identification number. It also specifies 

the types of tags as discussed in the paper [1]. 

8) Rahim Panahi, and Iman Gholampour [8] presents an 

online highly accurate system for automatic number 

plate recognition (ANPR) that can be used as a basis for 

many real-world ITS applications. The system is 

designed to deal with unclear vehicle plates, variations 

in weather and lighting conditions, different traffic 

situations, and high-speed vehicles. This paper 

addresses various issues by presenting proper hardware 

platforms along with real-time, robust, and innovative 

algorithms. We have collected huge and highly 

inclusive data sets of Persian license plates for 

evaluations, comparisons, and improvement of various 

involved algorithms. The data sets include images that 

were captured from crossroads, streets, and highways, 

in day and night, various weather conditions, and 

different plate clarities. Over these data sets, our system 

achieves 98.7%, 99.2%, and 97.6% accuracies for plate 

detection, character segmentation, and plate 

recognition, respectively. The false alarm rate in plate 

detection is less than 0.5%. The overall accuracy on the 

dirty plates portion of our data sets is 91.4%. Our 

ANPR system has been installed in several locations 

and has been tested extensively for more than a year. 

The proposed algorithms for each part of the system are 

highly robust to lighting changes, size variations, plate 

clarity, and plate skewness. The system is also 

independent of the number of plates in captured images. 

This system has been also tested on three other Iranian 

data sets and has achieved 100% accuracy in both 

detection and recognition parts.  

9) It is therefore in the context of digital accessibility and 

automatic language processing, our work intervenes, to 

ensure that people, who suffer from troubles in the 

production of sentences from the images or learners of 

the Arabic language who can’t produce a textual 

representation, a tool to aid learning. Thus, these works 

intervene in the context of artificial intelligence to 

enable a machine to produce phrases in Arabic language 

from the metadata extracted from the images. [9] 

10) Reading machines are mechatronic devices which use 

optical character recognition and text-to-speech 

technology in order to output synthetic voice from 

printed text. In this paper an assistive system has been 

proposed for visually impaired or blind persons. It reads 

textual information on papers and produces 

corresponding voice using OCR (Optical Character 

Recognition)and TTS (Text-to-speech) system. To 

localize text regions in images connected component 

labeling approach using histogram analysis is done on 

binarized image. TTS system using Concatenative 

synthesis based on SDK (Software Development Kit) 

platform is used. This system is operated via a voice-

based user interface and also has a user friendly GUI 

(graphical user interface) to scan the text and to control 

various speech parameters. Speech signal produced can 

be saved and reproduced for later use.  [10] 

V. SCOPE 

The project concerns with application of a License Plate 

Recognition system and processing the obtained number 

plate digits to perform online debits / payment and notify the 

vehicle owner through email or sms to top-up his/her 

account and all functionalities will be done without stopping 

of the vehicle (Toll tax at non-stop vehicles). 

The design consideration can be applied at any 

vehicle entry point where toll tax is concern. 

VI. MATHEMATICAL MODEL 

Set Theory: S={s, e, X, Y} 

Where, 

s = Start of the program. 

Get the data from sensors or Hardware. 

e = End of the program. 

Display the captured data on the screen (LCD). 

X = Input of the program. 

Input should be sensors data. 

Y = Output of the program. 

Finally we display the captured data on the LCD. 

X, Y  U 

Let U be the Set of System. 

U= {Client, I, S, H, A, D, R} 

Where Client, I, S, H, A, D, R are the elements of the set. 

Client=User 

I=Input data (sensors data). 

S=Sensor. 

H=Hardware. 

A=Application (Web or Mobile). 
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D= Display captured data. 

R=Result or output. 

 

VII. MAJOR CONSTRAINTS 

The user does not manage or control the underlying cloud 

infrastructure including network servers, operating systems 

or storage but has control over the deployed applications and 

possibly the uploading texture. Web services include 

application design, development, testing, deployment, 

hosting, team collaborations, web service integration, 

database integration, security, scalability, storage, state 

management and versioning. 

VIII. METHODOLOGY OF PROBLEM SOLVING 

The system proposed in this paper meets the above 

requirements and hence can be considered a solution to all 

the problems that the previous systems have undergone. The 

proposed system uses the same RFID or Radio Frequency 

Identification Technique for identifying the vehicle and 

checking it against the database. The same has been done 

but the use of passive IDs can be considered better instead 

of using the non-feasible active devices or IDs. These 

passive devices will be used in the form of stickers or thin 

cards that would be either placed on the windshield or the 

side portion of the vehicle; that totally depends on the RFID 

Reader placement. The working of the proposed system is 

when the vehicle is passed from the platform of tool booth 

due to speed breaker the speed of vehicle is get reduces and 

then the RFID reader can read the tag across the vehicle and 

the toll amount is deducted from the prepaid account of the 

user. And the msg of the deducted amount is send to through 

GSM to user. After the amount is deducted the gate is 

opened and the car is passed to through the gate. 
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