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ABSTRACT 

 

In our regular day to day existence, explorers pay a guaranteed measure of assessment all the route through toll 

court to the administration. The national expressways and spans have toll doors, where individuals pay the 

charges for utilizing the interstates by remaining in the line, prompting superfluous break of venture. 

Subsequently, so as to decline this issue, this proposed framework approach for robotizing the installments of 

toll court by utilizing a Radio Frequency Identifier (RFID). In the proposed work, the client has an RFID label 

which has one unique identification number that empowers the RFID reader to examine the vehicle and it 

naturally distinguish the cash from the connected RFID account. As the smoke from vehicle exhaust discharge 

toxic carbon particles and causes smoke inward breath. So the dark carbon particles are expelled utilizing 

enacted carbon channel cushion and innocuous gas is discharged through the fumes in the vehicle. 

Keywords :  Toll doors, Arduino UNO,RFID tag, RFID reader, SD slot, Servo motor, Power cables, Carbon filter, 

RFID account, SD card. 

 

I. INTRODUCTION 

 

The greater part of the toll entryway framework 

around the globe are physically worked and the 

exchange sets aside a few minutes also, exertion. It 

additionally makes a period delay and the vehicle 

hanging tight for to pay the toll sum may makes a 

contamination. There are a great many drivers going 

through toll door consistently[13].The regular or 

customary method for gathering the toll from the 

vehicle proprietors or the drivers is to stop the 

vehicle and after that compensation the sum to the 

toll gatherer after which the entryway is opened 

either precisely or electronically for the driver to get 

through the toll station. The normal holding up time 

in this physically worked toll square in over 10 

minutes [urban versatility information] which costs a 

great deal of fuel and time wastage. The improvement 

of the manual toll accumulation framework has 

moved toward becoming need.The target of the 

undertaking is to structure a design which 

consequently recognizes moving toward vehicles, 

records the information identified with the vehicles, 

and creates a fitting toll charge which can be paid in 

RFID bank account[6]. This vision when executed 

would diminish traffic clog at toll squares and 

lessening the fuel utilization of vehicles holding up in 

the line. Because of the traffic air gets contaminated 

each vehicle has its very own emanation of gases 

because of burning of fuel. To a specific standard 

esteem this discharge doesn't cause contamination. 

Be that as it may, the issue happens when the 

emanation is past the institutionalized qualities. 

Dodging this discharge totally is unimaginable, 
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however in a way we can control it. The dark carbon 

particles is evacuated utilizing activated carbon 

channel cushion which is fixed in fumes  and 

innocuous gas is discharged through the fumes in the 

vehicle. 

 

II.  METHODS AND MATERIAL 

 

The circuit is built on Arduino Uno board, RFID 

reader,  RFID tag, SD(Secure Digital), Servo motor, 

Jumper Wires and two cables are used for power 

connection. To control smoke, a separate circuit is 

designed using a carbon filter . 

 

 
Figure 1. Circuit of toll gate 

 

A. Arduino UNO 

 

Arduino UNO is an open-source electronics utilized 

for building real-world gadgets. Arduino comprises of 

both microcontroller or IDE (Integrated 

Development Environment) that keeps running on 

your Personal Computer, used to compose and 

transfer computer code to some working entity. 

Comparing to most past programmable circuit, the 

Arduino does not require a different bit of equipment 

(called a software engineer) so as to stack new code 

onto the board, it can essentially utilize a USB link. 

The component highlight sequential correspondences 

interfaces, including Universal Serial Bus (USB) on 

certain models, which are additionally utilized for 

stacking programs from PCs.Arduino 

microcontrollers are pre-customized with a boot 

loader that improves transferring of projects to the 

on-chip memory. The default bootloader is the 

optiboot bootloader. Components are stacked with 

program code by means of a sequential association 

with another PC.  

 

 
Figure 2. Arduino uno board 

 

B. RFID system 

 

RFID represents radio recurrence distinguishing 

proof. RFID labels are little chips (as a rule arrives in 

a smart card or visiting card shape) that are utilized 

in our everyday life for opening lodgings, going into 

autos etc. These minor chips alongside an RFID 

reader frames the RFID framework.RFID represents 

radio recurrence distinguishing proof. RFID labels are 

little chips (as a rule arrives in a smart card or visiting 

card shape) that are utilized in our everyday life for 

opening lodgings, going into autos etc. These minor 

chips alongside an RFID reader frame the RFID 

framework. An RFID system consists of two parts: 

 

●  RFID reader and 

●  RFID tag 

 

 Data is stored in the RFID tag in an electronic way. 

This data is received by the reader using 

electromagnetic waves. Tags can store only a few 

kilobytes of data. The operation of an RFID reader is 

very much similar to QR code scanning method 

which uses Universal Product Codes. 
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C. RFID reader 

 

The RFID reader has a radio transmitter and recipient 

inside. It is likewise called as a cross examiner. The 

reader transmits radio recurrence flags consistently 

after controlling. At the point when a RFID tag is set 

inside the range territory of a reader, it empowers the 

tag through electromagnetic acceptance and gathers 

the data from it. 

 
Figure 3. RFID reader 

D. RFID tag 

 

It comprises of a silicon microchip joined to a little 

radio wire and mounted on a substrate and embodied 

in various materials like plastic or glass cover and 

with a glue on the rear to be connected to objects.It is 

of two kinds: 

 

● Active 

● Passive 

 

The RFID tag might be of one of two kinds[4]. Active 

RFID labels have their very own capacity source; the 

upside of these labels is that the peruser can be a lot 

more remote away and still get the flag. Despite the 

fact that a portion of these gadgets are developed to 

have to a multi year life range, they have restricted 

life expectancies. passive RFID labels,not 

withstanding, don't require batteries, and can be a lot 

littler and have  for all intents and purposes 

boundless life expectancy.Each RFID tag has a unique 

identification number to interpret the value by 

reader. 

 
Figure 4. RFID tag 

E. SD slot 

 

The microcontroller frameworks may need to backup 

the information which they have read amid their task 

or the information which they have to access in their 

running time. The greater part of the 

microcontrollers has worked in EEPROM memory 

however they come in relatively little sizes. So as to 

utilize the microcontroller in applications like 

document getting to, media player and so on an outer 

memory card is important. The SD memory card 

comes in expansive capacity limits extending from 

1GB to 8GB and they are good with the SPI transport 

of the microcontroller. The vast stockpiling limit and 

effortlessness in interfacing results in wide utilization 

of memory card by the microcontrollers. The records 

in a memory card are put away utilizing FAT32 or 

FAT16 and one should utilize the code or FAT 

document framework library to get to the documents 

from an SD card. 

 
Figure 5. SD slot 
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F. Carbon filter 

 

Carbon separating is a technique for sifting that 

utilizes a bed of actuated carbon to evacuate 

contaminants and polluting influences, utilizing 

substance adsorption using a carbon filter. Initiated 

carbon works by means of a procedure called 

adsorption, hereby contamination atoms in the liquid 

to be dealt with are absorbed inside the pore 

structure of the carbon filter. It observes the 

contaminated particles inside the fumes and in future 

they can be converted as ink. 

 
Figure 6. Carbon filter 

 

 

Review of various toll collection system 

 

A. Review of canada toll system 

 

The ETC framework utilized in Canada is known as 

the Canada 407 Express toll route (ETR). The Canada 

407 ETR is a closed-access toll roads, which implies 

that there are gantries set at the starting and ending 

of each toll. In this framework, cameras are outfitted 

with Optical Character Recognition (OCR). The OCR 

cameras are utilized to photo tag quantities of 

vehicles that don't have transponders. The toll bill 

will at that point be sent specifically to the enrolled 

location of the vehicle proprietors. Other than that, 

two laser shaft scanners are set over the roadway to 

recognize the kinds of vehicles passing through the 

gantries. All things considered, this toll street bears a 

very high framework cost. 

 

 

 

B. Review of  US toll system 

 

The US proposed framework gives two paths: one as 

an afterthought and the other where overhead-based 

antennas apparatuses are introduced per path. The 

two antennas are utilized for directing toll exchanges. 

Of the two, the side radio wire will go about as a 

reinforcement on the off chance that the overhead 

antenna neglects to catch the flag produced from the 

vehicles. On account of a disappointment, the 

overhead antenna apparatus will be deactivated, and 

the side antenna will be actuated. In the event that 

the side antenna likewise bombs, at that point a 

blundering error will be issued. 

 

III. RESULTS AND DISCUSSION 

 

Proposed system 

 

The proposed system consist of rfid reader which will 

read the rfid tag with help of unique identification 

number equipped in vehicles.Each user is registered 

with rfid account so when vehicle gets into area of 

transceiver it locates the tag and decodes the number 

assigned to tag and forward it to system.The system 

recognise the number and amount is automatically 

detected from respective account. And if the vehicle 

doesn’t have a amount in the account fine will be 

added. Once the vehicle owner recharges his/her 

account fine amount will be deducted. 

 

There is a major issue for controlling smoke from 

vehicles and the proposed model will give a solution 

to it.Usually smoke emitted from car is of two types 

white and black smoke[1]. Black smoke is harmful to 

human beings in order to control it and emit only the 

white smoke from fumes carbon filter paper is used 

which absorb black smoke and in future it can be 

converted and used as ink.  
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Figure 7. Block diagram for toll collection system 

 

IV. CONCLUSION 

 

RFID Technology has acquired an immense 

distinction in everyday life. This task for a toll charge 

gathering framework would diminish the time and 

work productivity of individuals working at the toll 

charge for an accumulation of toll sum. The 

improvement of RFID based toll derivation 

framework has demonstrated that RFID innovation 

has great outcomes in actualizing in various 

applications however the standard organization has 

built up the system of utilization. Likewise, the traffic 

at the toll charge because of tedious strides of setting 

up the passages and paying would be diminished. 

Subsequently, traffic is kept up. After a wary 

examination and clarification of data, the reason that 

the Smoke Filter Mechanism is achievable for 

decreasing the contamination realized by Vehicles. 

The proportion of Carbon Monoxide and 

Hydrocarbon released from the exhaust of the vehicle 

is lesser when isolated. In addition, it presumes that 

there is centrality differentiation of the total Carbon 

Monoxide and HydroCarbon transmitted with and 

without the use of the channel. 
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