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Abstract—  ATCS (Automated Toll Collection System) use 

for collecting toll automatically with the help of RFID 

technique. Radio Frequency Identification (RFID) is an auto 

identification technology used for collecting toll 

automatically. This system can be classified by types of tag 

and RFID detector. RFID tag will be attached to vehicle. 

The tags contain information related to vehicle. RFID 

detector will be present at each toll-plaza. RFID detector 

passes infra-red waves to detect presence of vehicle. Most 

important that, the stolen vehicle will be able to catch easily 

with the help of RFID technique. Signaling between detector 

and tag is done in different ways, depending on the 

frequency band used by the tag. RFID is one of the best 

methods for Automatic Identification and Data Capture. 
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I. INTRODUCTION 

The main idea behind implementing RFID based automatic 

toll collection system is to automate the toll collection 

process. It is technology used for fast & efficient collection 

of toll at toll plaza using RFID [1]. RFID detector will 

detect RFID tag which is mounted on vehicle which passes 

through the toll plaza. After detecting RFID tag, the 

information on administrator’s screen will appear and 

balance from customers account will detected. The main 

technology components of an RFID system are the tag, 

detector & database. 

A. RFID Tag 

RFID is small chip or object that attaches on vehicle. It 

contains silicon chip and antenna. A chip can store unique 

identification number or other information based on tag’s 

type. The antenna which is attached to the chip transmits 

information from chip to detector.  As author Wang [1] had 

explain types of RFID tags. These are Active RFID and 

Passive RFID. RFID tag having various frequencies which 

is between 30 KHZ to 2.5 GHZ. Active RFID is used for 

long distance purpose having frequency 13.5 MHZ. Passive 

RFID is used for short distance purpose having frequency 

125 kHz. 

B. RFID Detector 

RFID detector is mostly used for industrial or commercial 

purpose. RFID detector detects the RFID tag which passes 

through toll plaza. RFID detector passes infra red waves to 

detect vehicle and it is give information to database related 

to RFID tag. RFID detector can be read and write 

wirelessly. 

C. Database 

System having a sever where we keep a information about 

vehicles in the database. When the vehicle gets registered, 

mobile number and account number of owner will be stored 

in the database. When RFID tag is detected & corresponding 

weight is measured then the amount according to the weight 

of the vehicle is deducted from the owner bank account. A 

text message is sent to the owner’s mobile about the 

transaction. 

II. LITERATURE SURVEY 

Author Wang had explain types of RFID Tags. These are 

Active RFID and Passive RFID. (1) RFID system uses 

various frequency is between 30KHZ to 2.5GHZ.(1). Active 

RFID is used for long range purpose which is frequency 

around 13.5MHZ. Passive RFID is used for short range 

purpose which is frequency around 125KHZ. So in this 

project we need Active RFID. Because we need to watch 

vehicle arriving from long distance.  

      RFID replaces the bar Codes in different purpose 

and now RFID is used and now days RFID is most popular 

technology.(12) The obvious advantage of the strip in our 

project is that it reads only one tag at a time and hence it is 

very advantageous compared to all the other previously 

existing system.  

      With reference to Journal of Theoretical and 

Applied Information Technology the study regarding the 

previously existing techniques such as using Optical Camera 

Recognition, Microwave Technology, RFID technology 

(active), GPS proved to be inefficient in some ways and 

these are discussed below. When taken into consideration 

the optical camera recognition since the whole object will be 

captured it is a time consuming process and also the error 

rectification in the laser cameras is very difficult. Seeing 

through the Microwave technology it requires different 

transponders and also it tends to produce various problems 

regarding reflection. The Active RFID technology also did 

not prove to be useful since the reader used has Long read 

range which can result in collision reading multiple tags at a 

time and also it cannot function without battery power, 

limiting the lifetime of the tag. Thus our project which uses 

passive RFID technology proves to be very efficient having 

small read range and also avoids problems like reflection, 

cost, lifetime and different transponders. 

III. SYSTEM ARCHITECTURE 

All above mentioned problems overcome in the ATCS. 

RFID detector will be at each toll plaza to detect the vehicle 

arriving from distance. We will be use this detector on toll 

plaza for the purpose of automatic toll collection. The RFID 

detector must be attached to a local machine on toll plaza. 

Credit card will be attached to the system. When the vehicle 

passes through the barricade then automatically deduct the 

toll amount from account. 

In this proposed system, no need to stop vehicle at 

toll plaza. This system does the job of detecting & 

accounting for vehicles as they pass through the toll plaza. 

When vehicle will be stolen as the owner registered 

complaint that times the stolen vehicle list is entered 

separately in the database. With the help of this system, 

Traffic will be reduced to greater extent as well as pollution 

will be controlled at each toll plaza. As vehicles don’t have 

to stop in assures time saving, fuel conservation. As it can 
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provide new capabilities as well as efficient method to 

collect, manage, store & analyze the information. 

 
Fig. 3.1: System Architecture 

The first component of system architecture is RFID 

Tag number. It consists of unique identification number. It 

also contains owner name, vehicle type, vehicle number, etc. 

RFID tag store significantly more information. The second 

component is RFID detector that detects the RFID tag 

number. We pass infrared waves to detect presence of 

vehicle. The third component is database that consist all 

information related to owner as well as vehicle will be store 

into database. Account information also stored into the 

database. The forth component is Payment Gateway 

Connection. It is an E-commerce application. It gets credit 

card details to do payment from database. Application 

service that authorizes credit card payment for multiple 

purposes. Payment gateway protect credit card details by 

encrypting sensitive information, such as credit card no to 

ensure that information is passed securely. 

 

 
(c) 

Fig 3.2 Relationships of Components 

(a) Owner may contain multiple single vehicles (b) Many 

owners may have   account or one user may have multiple 

accounts(c) Detector detects multiple tag which are 

associated with the bank account 

IV. IMPLEMENTATION 

1) This proposed system uses wireless sensor network 

detection method. This system need to configure 

RFID with different parameters like baud rate. 

2) Whenever any person buys a new vehicle owner 

has to register vehicle to RTO office. The RTO will 

give the number plate and RFID enabled tag 

(T).This tag can be used for that vehicle only. 

3) RTO will also create an account (B) or can use the 

owner’s existing account for the transactions and 

this account is used for that particular RFID tag. 

Owners account should have minimum amount. 

The transactions are maintained in the database. 

4) When the vehicle will pass through toll plaza, the 

detector will detect vehicle. The detector (D) will 

read the RFID tag (T) and transaction will begin 

and the toll will be deducted automatically and will 

be sent a text message to owner. 

Set of RFID Tags      (R1,R2,….,Rn) (1) 

Set of RFID Detector (D1,D2,….,Dn) (2) 

Set of Bank account    (B1,B2,…,Bn) (3) 

           Where  R = Unique number of RFID 

                       D= RFID detector number 

                       B= Credit or debit card number 

 If RFID tag number is there in RFID tag number 

set, then RFID detector will detect that RFID. 

   = Tag numbers present in the database.  

should match with the     

 If bank account linked to RFID number is present 

in set then toll amount will get deduct from the 

corresponding number given. 

i.e.  V1 ->  T1. 

             T1 -> D1, D2,….., Dn. 

5) Here, one can identify the stolen vehicle also. 

When any theft related entry is made in RTO office 

they will make this entry in the database. If any 

stolen vehicle (St) arrived at toll plaza then it will 

get the text message related to the location to the 

owner. 

6) If      , then vehicle is stolen. 

All toll plazas are connected to each by the 

centralized server. The transactions are 

immediately updated in centralized and localized 

server. 

7) If the sufficient balance is not present in the 

account then toll amount will be added to light bill 

of the owner.   

      This proposed system feasible as the mathematical 

model can be executed in Polynomial time. Means it gives 

finite number of solution to the problems (4). 

V. ADVANTAGES 

1) Entire process takes a matter of seconds to 

complete. 
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2) Electronic system records transaction, including 

time, date, plaza and toll charge of each vehicle 

3) Reduce time for collecting toll at toll plaza 

4) Smooth traffic flow at toll plaza 

5) Convenient toll collection without handling cash 

6) Reduction of management cost 

7) Stolen vehicles can be detected 

VI. FUTURE SCOPE  

ATCS gives complete solution for traffic and transport 

related problems such as traffic management. This system 

will useful to find vehicle on map. Speed of the vehicle can 

be calculated using distance between two toll plazas. If any 

vehicle is blacklisted then that vehicles can be recognized 

using the information of that vehicle. 

VII. CONCLUSION 

The RFID technology may lead to a revolution in traffic 

management. One of the main features is the ability to 

reduce the traffic at toll plaza, man power and pollution. In 

this proposed system the toll amount get deduct 

automatically from user’s account. So time can be saved. 

Using barcode, storage of information is limited and Read 

capability of barcode can be affected by dirt and water. It 

reduces security. So, RFID technology is one of the best 

technologies than other technology (barcode, QRcode). 
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