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Abstract 

 

Nowadays vehicles are important in our day to day life. With ever increasing number of vehicles, the major issue faced 

nowadays is the increase in traffic and inconvenience of the traveler to pay toll in the toll stations. Ez-pass is used to collect toll 

electronically using a QR Code. Thereby it can significantly improve the dispose efficiency of the toll station and the traffic 

ability of the toll road. 

Keywords: EZ-PASS, QR Code, E-Z pass 

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

With ever increasing number of vehicles, the traffic in the toll collection stations has been rising. Many a times there is a 

problem of getting back balance amount after the payment of toll amount. Also there are no proper records kept regarding the 

vehicles that passed by. This can lead to malpractice in some cases. The travelers get fed up with the long queue in toll stations 

during heavy traffic. This leads to environmental pollution as well. 

We present in this paper a low-cost, simplified, yet flexible system, called EZ-PASS. In this the toll is collected electronically 

with the help of a QR Code. The travellers may register and get a QR Code which can be scanned directly at each toll stations. 

Using the information decoded from the QR Code, the toll amount is directly deducted from the respective accounts. This also 

eases the work of the collector standing in the toll station. The only thing he needs to do is to scan the QR Code as the vehicle 

stops by. 

It is important to recognise that the throughput increases if the delay at the toll gate is reduced i.e. toll both can serve more 

vehicles per hour. The greater the throughput of any toll lane, the fewer lanes required. Here there is no delay caused by waiting 

for the balance for the amount given and also no need of mentioning whether the travel is one-way or two-way. Each time the 

traveller passes the amount is deducted from the account. 

Greater benefits results when more motorists use this system. E-Z pass tag holders have the advantage of easy toll payment. 

Also there is a record kept of every vehicle passing by. Here a camera is used which takes a picture every time a vehicle passes 

by.    

II. SYSTEM OVERVIEW 

The purpose of our system is to ensure that the waiting at the toll booth is reduced considerably and also that the toll booths work 

smoothly. It is a toll collection system which makes the money collection easier and faster. 

 
Fig. 1: Flowchart of the system 
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The proposed system introduces an embedded system based on the quick response code, camera and application program. 

Here every user will get a QR code containing their private information and this QR code generated is used as key element. 

The user has to first log into the website for registering. The details provided by the user are stored in to the database. This 

information can be used for generation the respective QR Code for the user. The information used in the proposed system is the 

user login id and the timestamp which indicates the precise time at which the user logged in. The timestamp helps the data to be 

used in the QR Code to remain unique.  

 QR Code Generation: 

QR Code, abbreviated from Quick Response Code, is a trademark for a type of matrix barcode (2D Barcode). QR Codes are of 

different types, for example, Micro QR Code, iQR, SQRC, Frame QR, etc. The type of QR Code used in this system is QR Code 

Model 1 and Model 2Code. 

Model 1 is the original QR Code. The largest version of this code is 14(73x73 modules), which is capable  

of storing up to 1,167 numerals. Model 2 is an improvement on Model 1 with largest version being 40(177x177 modules), which 

is capable of storing up to 7,089 numerals.  

A QR Code generator is used to generate this QR Code. As soon as the user registers, he/she gets the QR Code generated. This 

can be saved into their respective mobile phones. The user needs to register only once even if he/she has more than one vehicle. 

The details about number and type of vehicle are added under the same log. 

  QR Code Scanner: 

The unique QR Code generated is saved in the user’s mobile phone. This can be used each time the user passes the toll booth. 

The person at the toll booth will be having the QR Code scanner. This scanner can even be implemented using smart phones 

nowadays which make the system more economical. The scanner is used to scan the QR Code and the data is taken which is 

updated in the database. The amount is added up for the user in the database depending on the type of vehicle he/she was using. 

The type is selected by the person at the toll booth itself.  

The time at which the data is collected is also stored in the database by using the timestamp property which gives us the 

precise time. Also, the value of the timestamp is changed each time the data is entered into the database. This property can be 

used for the security purpose. Every time the database is updated the camera at the toll booth is activated and a picture of the 

vehicle passing by is taken which can be used for security purpose.  

The data in the database can be accessed by the server at any time. This helps when the records of the vehicle that passed the 

toll booth need to be viewed. Thus it can even be used by the law keepers of the society to keep a track if the inflow and outflow 

if the vehicles that pass the toll booth. 

  Security: 

The security is the main issue in any systems. 

The QR Code can be scanned easily by using a scanner and from the data derived the same can be replicated. Thus if then 

user’s QR Code is stolen by an intruder, the he/she can easily scan the data and replicate another QR Code from the same. Then 

this replicated QR Code can be used to impersonate as the original user and pass the tolls. Therefore the security is ensured in the 

system by using encryptions at the front end. The data used for QR Code generation is encrypted using AES encryption 

algorithm. The encrypted data is used for the QR Code generation. 

Thus even if someone gets the QR Code, all he will get during scanning is junk data. This also ensures that the intruder can never 

get any details about the user which is stored in the database. The data scanned from the QR Code is decrypted when read from 

the toll booth and the database is updated. 

Also a camera is used for ensuring the security.  As each time the database is updated, the camera in the toll booth is also 

activated, thus taking pictures of every vehicle passing by. This is recorded along with other details of every pass in the database. 

Thus the user can sue in the court if he/she feels that there has been some malpractice. The details from database can be taken to 

show the user’s travel record and the image stored in the database can be retrieved to prove if it was the user’s vehicle itself 

which passed through the toll booth. 

III.   CONCLUSION 

We implemented a system which is composed of a low-cost hardware utilized to create a toll collection system. The scanner is 

used to scan the traveller’s QR Code and the information is decoded to get the required details for deducting the amount from  

their bank accounts directly. Also the amount is post-paid so that the user need not worry about the balance in the account for 

passing through the toll. The toll information of those passing through the toll is also saved.  

IV. FUTURE SCOPE 

Modifications and new features can be added to this project. A scanner which can detect and read QR Code from moving 

vehicles can make the system altogether faster and more efficient. It allows the traveller to pass without stopping for a scan. Also 

more security facilities can be updated. 
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