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Abstract— An automated toll collection system using RFID 

used for collecting tax automatically. Electronic toll 

collection system allows the vehicle drivers to pass the toll 

tax booths without stopping at the toll booths. Radio 

Frequency Identification (RFID) uses electromagnetic fields 

to automatically identify and tracks tag attached to objects 

that tag contains electronically stored information. By using 

RFID technology automated toll collection system performs 

the collection of toll taxes electronically by net banking. If 

the balance is not in the account it should be pay manually in 

the toll. These communications between the vehicle owner 

and the system takes place through RFID technology. As 

vehicles don’t have to stop in a queue, this translates to 

reduce. Traffic congestion at toll plazas and helps in lower 

fuel consumption. This is very important advantages of this 

system.   
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I. INTRODUCTION 

Electronic Toll is an element of Intelligent Traffic System 

which allows nonstop toll collection as well as continuous 

monitoring of traffic. Electronic toll system utilizes vehicles 

equipped with electronic tags, wireless communication, 

inroad/ roadside sensors and a computerized system to 

uniquely identify each vehicle which electronically collect 

the toll and provide traffic monitoring and data collection. 

The automated system is composed of several 

subsystems. The RFID technology, computer database, 

power supply, microcontroller, motor and inferred device are 

included. Automated system can bring the several sectors for 

toll gates as saving time and reducing the human workers. 

The RFID tag and RFID reader are contained in 

RFID technology. RFID means Radio Frequency 

Identification that consists of the tags which can be either 

active or passive tag. Passive tag do not have own power 

supply, much cheaper to manufacture and small coil antenna 

is used. On the other hand, active tag must have own power 

supply. It has longer range and larger memories. It can store 

additional information sent the RFID reader.  

RFID reader is an interrogator. It is placed at the toll 

gate on every single row where vehicles are passed. The 

reader contains an RF module, which acts as both transmitter 

and receiver of radio frequency signals. The reader generates 

the signal to receive the data from tag. The received signals 

send to the computer system which contains Graphical User 

Interface (GUI) and the database of all users. The ID number 

from the tag checks with the recorded database and deduces 

the toll tax. The computer and microcontroller are connected 

with USB cable. So, the PIC 16f877a microcontroller is very 

compatible for system. The microcontroller will display the 

amount of deposits on LCD and the gate will open. 

II. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of E-Toll gate system. 

III. DESIGN AND IMPLEMENTATION FOR THE SYSTEM  

In order to design and implement the automated toll 

collection system, it should be divided into two main systems. 

They are hardware design for the system and software 

implementation for the system.  

A. Hardware Design for the system: 

The automated system using RFID technology can be 

classified into two modules. They are vehicle module and 

base module. The vehicle module consists of passive RFID 

tag. The RFID reader, host computer system and gate control 

system are composed as the base module. 

The major components of the gate control system are as 

follow: 

 PIC 16f877a microcontroller 

 LCD display 

 GSM modem 

 Power supply unit 

 Relay 

 RFID Tag 

 RFID Reader 

Microcontroller: 

Microcontroller is a general purpose device, which integrates 

a number of the components of a microprocessor system on 

to single chip. It has inbuilt CPU, memory and peripherals to 

make it as a mini computer. A microcontroller combines on 

to the same microchip. 

 The CPU core 

 Memory  

 Some parallel digital input output 

Microcontrollers will combine other devices such as: 

 A timer module to allow the microcontroller to perform 

tasks for certain time periods 
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 A serial I/O port to allow data to flow between the 

controller and other devices such as a PIC or another 

microcontroller 

 An ADC to allow the microcontroller to accept analogue 

input data for processing. 

PIC 16f877a: 

Various microcontrollers offer different kinds of memories 

EEPROM, EPROM, FLASH, etc., are some of the memories 

of which FLASH is the most recently developed. Technology 

that is used in PIC 16F877A is flash technology, so that data 

is retained even when the power is switched off. Easy 

Programming and erasing are other features of PIC 16F877A. 

The PIC start plus development system from 

microchip technology provides the product development 

engineer with a highly flexible low cost microcontroller 

design tool set for all microchip PIC micro devices. The PIC 

start plus development system includes the PIC start plus 

development programmer. The PIC start plus programmer 

gives the product developer ability to program user software 

in to any of the supported microcontrollers. 

Liquid Crystal Display (LCD): 

This module used for display the present status of the system. 

This is interface to 4 bit mode with LM016L microcontroller 

LCD screen consists of two lines with sixteen characters 

each. 

 
Fig. 2: LCD Display 

GSM modem: 

The GSM modem used for this system is SIM 900. 

SIM900 Features: 

SIM900 has 68 SMT pads, and provides all hardware 

interfaces between the module and customers boards.  

 Support up to 5X5X2 Keypads 

 One full function UART port, and can be configured to 

two independent serial ports 

 One USB port can be used as debugging and firmware 

upgrading 

 Audio channels which include a microphone input and a 

receiver output 

 Programmable general purpose input and output 

 One SIM card interface 

 Support Bluetooth function 

 PCM/SPI/SD card interface, only one function can be 

accessed synchronously 

  SIM900 is designed with power saving technique so 

that the current consumption is as low as 1.2mA in sleep 

mode. 

 
Fig. 3: GSM-SIM900 

Power Supply Unit: 

All electronic circuits work only in low DC voltage, so there 

is a need for an appropriate voltage supply for proper 

functioning.  The power supply unit consists of a transformer, 

rectifier, filter and regulator. 

AC voltage of typically 230Vrms is connected to a 

transformer voltage down to the level to the desired ac 

voltage. Diode rectifier provides the full wave rectified 

voltage that is initially filtered by a simple capacitor filter to 

produce a dc voltage. 

Relay: 

A relay is an electrically operated switch. Many relays use an 

electromagnet to mechanically operate a switch, but other 

operating principles are also used, such as solid-state relays. 

Relays are used where it is necessary to control a circuit by a 

separate low-power signal, or where several circuits must be 

controlled by one signal. The first relays were used in long 

distance telegraphs circuits as amplifiers: they repeated the 

signal coming in from one circuit and re-transmitted it on 

another circuit. Relays were used extensively in telephone 

exchanges and early computers to perform logical operations. 

 
Fig. 4: Relay 

Radio frequency identification: 

RFID is the wireless use of electromagnetic fields to transfer 

data, for the purposes of automatically identifying and 

tracking tags attached to objects. The tags contain 

electronically stored information. Some tags are powered by 

electromagnetic induction from magnetic fields produced 

near the reader. Some types collect energy from the 

interrogating radio waves and act as a passive transponder. 

Other types have a local power source such as a battery and 

may operate at hundreds of meters from the reader. Unlike a 

barcode, the tag does not necessarily need to be within line of 

sight of the reader, and may be embedded in the tracked 

object. RFID is one method for AIDC. 

RFID tags are used in many industries. An RFID tag 

attached to an automobile during production can be used to 

track its progress through the assembly line. Since RFID tags 
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can be attached to cash, clothing, possessions, or even 

implanted within people, the possibility of reading 

personally-linked information without consent has raised 

serious privacy concerns. 

Features of RFID: 

 RFID systems can provide error-free, wireless data 

transmissions, that are both battery-free and 

maintenance-free 

 RFID do not require line-of-site scanners for operations 

 The stored data can be altered during sorting or it can 

capture the work flow or process information 

 RFID systems can usually work effectively even in harsh 

environments with excessive dirt, dust, moisture, and 

extremes of temperatures 

 One of the components of RFID consists of tags that are 

electronically programmed with unique information 

 Tags are available in one of three types: read-only, write-

once, read-many (WORM), and read-write 

 Tags are read-only if the identification is encoded at the 

time of manufacture and not rewritable 

 Tag contains nothing more than item identification 

 It can be used for items acquired after the initial 

implementation of RFID 

RFID Design: 

Tags 

A radio frequency identification system uses tags, or labels 

attached to the object to be identified. Reader sends a signal 

to the tag and read its response. Two-way radio transmitter-

receiver called as interrogators or readers. 

Tags may either be read-only, having a factory-

assigned serial number that is used as a key into a database, 

or may be read/write, where object-specific data can be 

written into the tag by the system user. Field programmable 

tags may be write-once, read-multiple, ‘blank’ tags may be 

written with an electronic product code by the user. 

RFID tags contain at least two parts, an integrated 

circuit for storing and processing information, modulating 

and demodulating a radio-frequency signal, collecting DC 

power from the incident reader signal, and other specialized 

functions and an antenna for receiving and transmitting the 

signal. The tag information is stored in a non-volatile 

memory. The RFID tag includes either fixed or 

programmable logic for processing the transmission and 

sensor data, respectively. This may be only a unique tag serial 

number, or may be product-related information such as a 

stock number, lot or batch number, production date, or other 

specific information. 

An RFID reader transmits an encoded radio signal 

to interrogate the tag. The RFID tag receives the message and 

then responds with its identification and other information. 

Since tags have individual serial numbers, the RFID system 

design can discriminate among several tags that might be 

within the range of the RFID reader and read them 

simultaneously. 

 
Fig. 5: RFID Tag 

Readers: 

RFID systems can be classified by the type of tag and reader. 

A  PRAT system has a passive reader which only receives 

radio signals from active tags. The reception range of a PRAT 

system reader can be adjusted from 1 to 2000 feet, allowing 

flexibility in applications such as asset protection and 

supervision. 

An ARPT system has an active reader, which 

transmits interrogator signals and also receives authentication 

replies from passive tags. An ARAT system uses active tags 

awoken with an interrogator signal from the active reader. A 

variation of this system could also use a BAP tag which acts 

like a passive tag but has a small battery to power the tag's 

return reporting signal. Fixed readers are set up to create a 

specific interrogation zone which can be tightly controlled. 

This allows a highly defined reading area for when tags go in 

and out of the interrogation zone. Mobile readers may be 

hand-held or mounted on carts or vehicles. 

 
Fig. 6: RFID Reader 

The RFID Reader Module is designed specifically 

for low-frequency (125 kHz) passive tags. Reader is the 

device that scans the tag and decodes the received data, which 

is used to convert the received radio signals of a particular 

frequency into the digital form usage by the controller and 

data passed to host computer. This reader has on-chip power 

supply. It incorporates energy transfer circuit to supply the 

transponder. Readers can process multiple items at once, 

allowing for increased read processing times. 
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Fig. 7: Hardware kit 

B. Software Implementation for the system: 

Visual Basic: 

Visual Basic is a third generations event-driven programming 

language and integrated development environment (IDE) 

from Microsoft for its Component Object Model (COM) 

programming model first released in 1991 and declared 

legacy during 2008. Microsoft intended Visual Basic to be 

relatively easy to learn and use. Visual Basic was derived 

from BASIC, a user-friendly programming language 

designed for beginners, and it enables the Rapid Application 

Development (RAD) of Graphical User Interface (GUI) 

applications, access to databases using Data Access Objects, 

Remote Data Objects, or ActiveX Data Objects, and creation 

of ActiveX controls and objects. 

 
Fig. 8: Displayed output in PC 

MPLAB: 

MPLAB is a proprietary freeware integrated development 

environment (IDE) for the development of embedded 

applications on PIC and dsPIC microcontrollers, and is 

developed by Microchip Technology. 

MPLAB X is the latest edition of MPLAB, and is 

developed on the NetBeans platform. MPLAB and MPLAB 

X support project management, code editing, debugging and 

programming of Microchip 8-bit, 16-bit and 32-bit PIC 

microcontrollers. MPLAB is designed to work with MPLAB-

certified devices such as the MPLAB ICD3 and MPLAB 

REAL ICE, for programming and debugging PIC 

microcontrollers using personal computer. PIC Kit 

programmers are also supported by MPLAB. 

IV. THE PROPOSED SYSTEM: 

The proposed system is automated toll collection system 

performs the collection of toll taxes electronically by net 

banking using RFID technology. 

Automated toll collection system also includes the 

verification of documents like RC and insurance of the 

vehicle whose validity is checked. 

V. CONCLUSION 

In conclusion the proposed system will provide a reduction in 

the required to pay the toll tax by providing the payment 

through net banking. In addition to that a message can be send 

to the respective vehicle owner about the deduction of toll. It 

also includes the verification of documents like RC and 

insurance of the vehicle whose validity is checked. 
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