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Abstract— A system for Intelligent Toll Plaza includes a toll 

facility, an in-vehicle toll processor having memory for 

storing a toll-money-available quantity purchased by the 

user, and a toll-facility-identification site that transmits a 

toll-facility-identifier signal indicating the identity of the 

upcoming toll facility and the toll to be collected. As the 

vehicle approaches the identification site, the in-vehicle 

processor receives the identifier signal and calculates the toll 

to be debited. When the vehicle passes through the toll 

facility, the facility transmits a toll-collect signal instructing 

the in-vehicle toll processor to debit the calculated toll from 

memory. The in-vehicle processor debits the calculated 

amount and transmits an acknowledgement signal to the toll 

facility. 

Key words:  Concept of electronic toll collection system 

(ETC), Circuit explanation, ETC model description, 

components of ETC system           

I. INTRODUCTION 

Electronic toll collection system is used as a technology for 

fast and efficient collection of toll at the toll plazas. This is 

possible as the vehicles passing through the toll plaza do not 

stop to pay toll and the payment automatically takes place 

from the account of the driver. 

The electronic toll lanes are set up with the special 

antennas that continuously send out signals. These signals 

are used to automatically identify the vehicles that travel by 

them. To use the electronic toll facility, the driver needs to 

set up an account and get an electronic transponder fixed in 

the vehicle. These transponders commonly known as the 

tags are usually fitted on the windshields of the vehicles. 

The tag has all the information regarding the patron‟s 

account. The antenna continuously sends out a radio 

frequency (microwave) pulse, which returns only when it 

hits a transponder. These pulses are returned back from the 

transponder and are received by the antenna. These 

microwaves reflected from the tags contain information 

about the transponder‟s number, patron‟s account, balance, 

etc. Other information such as date, time, and vehicle count 

could be recorded depending upon the requirement of the 

data needed by the toll agencies. After encrypting the 

contents of this microwave, the unit then uses fiber-optic 

cables, cellular modems or wireless transmitters to send it 

off to a central location, where computers use the unique 

identification number to identify the account from which the 

cost of the toll should be deducted. ETC system uses diverse 

technologies for its working. 

II. LITERATURE REVIEW 

Electronic toll is an inter-operate-ability system allowing 

cashless payment at toll booths on national highways. It 

increases Revenue, curbing leakages and ensuring smooth 

travel across the country. 

The problem without Electronic toll system is that 

most people have to wait in the queue of slow moving 

vehicles of the toll booth. Other problems include delay in 

reaching the destination, time wasting, and cash exchange. 

The main objective of E-toll project is to collect 

funds to finance the construction and maintenance of road 

network. In addition E-toll facilitates the delivery of 

sophisticated services based on information that the systems 

able to collect. The services include various things, from 

fleet management of private companies to directing traffic, 

avoiding traffic congestion or informing drivers about traffic 

jams and road accidents ahead of time. The E-toll system 

helps to avoid wasting of time. It will prove effective in 

tracking of stolen vehicles and cash exchange. It also avoids 

the delay in reaching the destination. Currently this 

technology is used in countries like U.S.A, Canada, 

Argentina, Mexico and Chile.    

III. CIRCUIT EXPLANATION 

 
Fig. 1: Project Circuit Diagram 

A. Block Diagram Explanation: 

The block diagram of the ETOLL has the following blocks: 

1) RFID Card:  

The RFID card is the input to the ETOLL system. The RFID 

card contains a unique identification number. When the 

RFID card is activated identification number is transmitted 

to the RFID reader through radio waves. 

2) RFID Reader:  

The RFID reader reads the data from the RFID card and 

sends this information for signal conditioning.  
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3) Signal Conditioning:  

The signals from the RFID reader is appropriately converted 

into that which can be given as input to the microcontroller. 

4) Microcontroller:   

The microcontroller is the brain of the system. It converts 

the conditioned signals into appropriate form to be 

displayed. The output of the microcontroller is then given to 

the graphic LCD. 

5) Graphic LCD:  

The graphic LCD displays the appropriate information such 

as the vehicle number, type and the account balance 

information 

B. The ETOLL Has The Following Blocks: 

1) RFID Card:  

The RFID card is the input to the ETOLL system. The RFID 

card contains a unique identification number. When the 

RFID card is activated identification number is transmitted 

to the RFID reader through radio waves. 

2) RFID Reader:  

The RFID reader reads the data from the RFID card and 

sends this information for signal conditioning.  

3) Signal Conditioning:  

The signals from the RFID reader is appropriately converted 

into that which can be given as input to the microcontroller. 

4) Microcontroller:   

The microcontroller is the brain of the system. It converts 

the conditioned signals into appropriate form to be 

displayed. The output of the microcontroller is then given to 

the graphic LCD. 

5) Graphic LCD:  

The graphic LCD displays the appropriate information such 

as the vehicle number, type and the account balance 

information. [2] 

IV. MODEL DESCRIPTION 

 
Fig. : Traffic Information Display 

The small scale model of the ETOLL we have built to 

demonstrate the working of ETOLL. The model has been 

built using art materials to give it a real look. The circuit is 

placed inside glass such that its details maybe known by 

inspection. The stepper motor is used for the toll is hidden. 

The graphic LCD is placed such that the information can 

been read. RFID reader also is hidden such that when the 

toy car with RFID card passes over it, the card is sensed. [4] 

V. COMPONENT EXPLANATION 

A. RFID Module: 

 
Fig. 2:  RFID Module 

Radio frequency identification (RFID). An RFID tag 

(transponder) should be purchased by owners. This tag is 

attached to a car‟s wind shield. Those who want to secure 

the RFID tag will be required to submit full particulars 

about their person, details of bank account and some other 

information. The authorities for selling of the tag will 

register all such details in their system. On toll plaza, RFID 

Readers with antennas will be installed. When a vehicle 

approaches the toll, the RFID Reader Antenna 

communicates wirelessly with the RFID tag located in the 

vehicle wind shield. At highway speeds (in excess of 100 

kmph), the system identifies the car and charges the correct 

amount of toll to the bank account on record. In this system 

a vehicle will still have to stop at a booth but no human 

transaction between the vehicle occupants and toll booth 

operator is needed. [1] 

B. Graphic LCD: 

 
Fig. 3: Graphic LCD 

Figure no 3 shows pin diagram of Graphic LCD. It has 8 

data lines which are connected to the microcontroller. It has 

control signals named CS1 and CS2. It also has Reset and 

Read/Write enable pins. 

LCD graphics displays are available in a variety of 

sizes and resolutions up to 5.7". Besides the standard 

displays there are also some with Built-in Intelligence, 

Control Units with Touch Panel and serial interface RS-232, 

SPI or I²C bus. Many displays already have an integrated 

controller. This enables individual pixels to be set and 

deleted. In addition, the T6963C controller permits the use 

of an integrated 6x8 character set. The various displays are 

available both without illumination and with a variety of 

types of illumination: 

 LED illumination: yellow/green in color, problem-

free 5V= supply voltage, extremely long life with 

100,000 h.  

 LED illumination white/blue: 5V= supply voltage, 

half-brightness 10,000~50,000h long life, blue 

design - EL foil: blue, requires an EL inverter, 

energy-saving, limited life.  

 CFL tube: white, CFL inverter required, very 

bright, only possible with larger displays. 
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Accessories for graphics displays include appropriate 

High-Level-Graphics-Controllers, character sets, bezels and 

illumination inverters. 

C. RFID Reader: 

 
Fig. 4: RFID Reader Module 

Radio-frequency identification (RFID) is a technology that 

uses communication through the use of radio waves to 

exchange data between a reader and an electronic tag 

attached to an object, for the purpose of identification and 

tracking. It is possible in the near future, RFID technology 

will continue to proliferate in our daily lives the way that bar 

code technology did over the forty years leading up to the 

turn of the 21st century bringing unobtrusive but remarkable 

changes when it was new RFID makes it possible to give 

each product in a grocery store its own unique identifying 

number, to provide assets, people, work in process, medical 

devices etc. all with individual unique identifiers - like the 

license plate on a car but for every item in the world. This is 

a vast improvement over paper and pencil tracking or bar 

code tracking that has been used since the 1970s. With bar 

codes, it is only possible to identify the brand and type of 

package in a grocery store, for instance. [5] 

D. Stepper Motor: 

 
Fig. 5: Stepper Motor 

A stepper motor (or step motor) is a brushless, synchronous 

electric motor that can divide a full rotation into a large 

number of steps. The motor's position can be controlled 

precisely without any feedback mechanism (see Open-loop 

controller), as long as the motor is carefully sized to the 

application. Stepper motors are similar to switched 

reluctance motors (which are very large stepping motors 

with a reduced pole count, and generally are closed-loop 

commutated). 

E. 89V51RD2 Microcontroller: 

 
Fig. 6: Microcontroller 

The figure no 6 shows the pin description of the 

microcontroller P89V51RD2 controller used for our project. 

Port1 is used to connect the data lines of Graphic LCD. 

Port 3 is used to control the reset, read/write, enable 

interrupts of the Graphic LCD. It is also for the control 

signal. 

Port 2 is used to control the stepper motor and the 

buzzer through a relay driver IC, ULN2803. 

A crystal of 11.0592 MHz is used as the XLAT frequency. 

The P89V51RD2 is an 80C51 microcontroller with 

64 KB Flash and 1024 bytes of data RAM. A key feature of 

the P89V51RD2 is its X2 mode option. The design engineer 

can choose to run the application with the conventional 

80C51 clock rate (12 clocks per machine cycle) or select the 

X2 mode (6 clocks per machine cycle) to achieve twice the 

throughput at the same clock frequency. The Flash program 

memory supports both parallel programming and serial In-

System Programming (ISP). ISP allows a device to be 

reprogrammed in the end product under software control. 

The P89V51RD2 is also In-Application Programmable 

(IAP), allowing the Flash program memory to be 

reconfigured even while the application is running. [4][6] 

VI. ALGORITHM & FLOWCHART 

A. Algorithm: 

1) Step1: Read the input from RTC. 

2) Step2: Check for sufficient balance on the RFID 

card.  

3) Step3: If there is sufficient balance go to step 5, 

else request for password to Recharge card. 

4) Step4: Continue reading the card. 

5) Step5: Deduct the appropriate amount for that 

card and do a time stamp. 

6) Step6: Display the details on the GRAPHIC 

LCD. 

7) Step7: Open the gate and wait for the vehicle to 

pass. 

8) Step8: Close the gate. 

9) Step9: Repeat steps 1 through 8. [3] 
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B. Flowchart: 

 
Fig. 7: 

 
Fig. 8: 

VII. CONCLUSION 

Efforts have been made to promote ETC use along 

expressways in Japan, and positive results have been 

achieved: more than 60% of transactions by ETC systems at 

tollgates. Still further, we will embark on the „Second 

Stage‟, aiming for extended service offerings to boost a 

higher use rate throughout the country. In parallel with the 

effort for Asian toll road transactions, we believe that the 

targeted product based on the philosophy of „Asian 

specifications‟ will provide a valuable input for futuristic 

ETC developments. Again, we believe our effort will surely 

contribute to the elimination of tie-ups along Asian toll 

roads, promoting economic development, enhancing 

people‟s lifestyles, and preserving environments for 

communities. 
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