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Abstract— The aim of this paper and its consequent result is 

to achieve a smart challan and toll collection system for 

vehicle scenarios in India. The objective of this paper is to 

demonstrate a possible solution to tackle the problems 

encountered in manual challan and toll collections system 

like time spent at the toll plaza, signals, cashless 

transactions, over collection of toll charges, corruption on 

toll plaza and signals. Moreover, the proposed system would 

also help the authorities to solve the cases of vehicle theft 

very efficiently. 
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I. INTRODUCTION 

These days in our country challan are done manually with 

pen and paper on the traffic premises. Which is often tedious 

and it takes lot of time and sometimes it turns into the 

corruption because traffic police write something else on 

challan paper and pay the government something else. 

However, there has not been employed any system to 

exclude such issues in traffic. Since traffic has become an 

important event in the national interest. So according to this 

project when a vehicle at toll gate all the challan will be 

deducted from the owner account. Electronic challan 

Collection system is implemented using the technology of 

Radio Frequency Identification (RFID). 

RFID may be a wireless link to uniquely identify 

tags. These systems communicate via radio signals that 

carry data either unidirectional or bidirectional. The tag is 

energized by a time-varying electromagnetic frequency (RF) 

wave that's transmitted by the reader. This RF signal is 

called carrier signal. When tag is energized the knowledge 

stored within the tag is transmitted back to the reader. This 

is often called backscattering. By detecting the 

backscattering signal, the knowledge stored within the tag 

are often fully identified. RFID systems are comprised of 

two main components RF reader and RF Tag. The readers 

are fixed in the toll gates. So, when the vehicle comes near 

the reader, the info from the tags are often easily read by the 

readers. This data is passed to the computer and thus the 

cash can be deducted from the user‟s account and using the 

RFID tag it will check the previous fines, vehicle authority, 

road tax, insurance etc. If there are any charges then toll gate 

does not open firstly all the amount deducted from owner 

bank account the vehicle can pass through the toll gate. If it 

is theft vehicle it will message to the nearby police station. 

All also the Documents are verified using RF tag. 

A. RF TAG 

The RFID tag, or transponder, is found on the thing to be 

identified and is that the data carrier within the RFID 

system. 

Typical transponders (transmitters/responders) 

contains a microchip that stores data and a coupling 

element, like a coiled antenna, went to communicate via 

frequency communication. Transponders may be either 

active or passive. Active transponders have an on-tag power 

supply (such as a battery) and actively send an RF signal for 

communication while passive transponders obtain all of 

their power from the interrogation signal of the transceiver 

and either reflector load modulate the transceiver‟s signal 

for communication. Most transponders, both passive and 

active, communicate only they're interrogated by a 

transceiver. Active RFID and Passive RFID are 

fundamentally different technologies. While both use 

frequency energy to speak between a tag and a reader, the 

tactic of powering the tags is different. 

Active RFID uses an indoor power source (battery) 

within the tag to continuously power the tag and its RF 

communication circuitry, whereas Passive RFID relies on 

RF energy transferred from the reader to the tag to power 

the tag. While this distinction could seem minor on the 

surface, its impact on the functionality of the system is 

critical Passive RFID either 

1) Reflects energy from reader or 

2) Absorbs and temporarily stores a really bit of energy 

from the reader‟s signal to get its own quick response. 

In either case passive RFID operation requires very 

strong signals from the reader and therefore the signal 

strength required from the tag is constrained to very low 

levels by the limited energy. On the opposite hand active 

RFID allows very low-level signals to be received by the 

tag, and therefore the tag can generate high level signals 

back to the reader, driven from its internal power source. 

Active RFID tag is continuously powered, whether within 

the reader field or not. 

The passive tag, but because the cost is compared 

the passive tags are cheaper than the active tags. The 

lifetime of the passive tags are quite the active tag because, 

active tag requires tag power supply within the chip. 

II. EXISTING SYSTEM 

All vehicle has got to stop at the tract along the highway to 

pay the toll and challan, one person collected money and 

issue a receipt, after which gate is opened either 

mechanically or electronically for the drive to urge through 

the tract. Another is wise card system during which driver 

show a wise card to access the data to the system installed 

on the track to pass the vehicle. 

III. PROPOSED SYSTEM 

This project gives the simplified procedure to passengers to 

pay toll, challan and verified the documents at toll booths by 

making them automated. It also helps to reduce the vehicle 

theft detection, signal breaking avoidance, any quite 

suspicious activity. All these activities carried using RFID 

tag thus saving the efforts of carrying money and records 

manually. 

1) Automatic toll collection. 

2) Vehicle theft Detection. 

3) Signal Breaking Avoidance. 
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4) Any kind of suspicious activity. 

IV. METHODOLOGY 

Whenever a person buys a vehicle, one first must get his or 

her vehicle registered at the RTO office. RTO officials won't 

only assign variety plate there to but also will provides a 

RFID enabled open-end credit or a tag. This card will have a 

singular ID feasible to use their vehicle only. They will also 

create an account for the utilization of that specific open-end 

credit and maintain transaction history in database. User 

must deposit some minimum amount to the present account. 

Every time a registered vehicle approaches the toll booth, 

first the Infrared sensors will detect the presence of the 

vehicle. It will successively activate the RFID circuit to read 

the RFID enable open-end credit fixed on the windscreen of 

the vehicle. Firstly, it checks all the challan amount and also 

verified the documents Transaction will begin, depending 

upon the balance available toll and challan amount will be 

deducted directly or the vehicle are going to be directed 

towards another lane to pay tax manually. The software 

further updates the small print within the Centralized 

database server. It also triggers mechanism to get the bill 

and can be sent to user as a text message. 

On the other hand, whenever any vehicle owner 

registers a complaint to police office regarding theft 

respective entry is made in the database. Now any vehicle 

arriving at toll booth with same ID as already present in 

stolen vehicle category are going to be easily identified 

because the ID assigned with it's unique. All the toll plazas 

are going to be connected to every other alongside the 

centralized server within the sort of LAN. Updates of any 

kind of transaction are going to be immediately updated to 

local database and centralized server. 

V. BLOCK DIAGRAM 

 
Fig. 5.1: Block Diagram of System 

VI. HARDWARE & SOFTWARE 

A. Hardware 

1) RFID Technology 

a) RFID Reader 

Radio frequency identification (RFID) is a contactless form 

of automatic identification and data capture. Dating back to 

World War II, RFID transponders were used to identify 

friendly aircraft. The RFID system consists of a reader, 

transponder, and antenna utilizing several frequency ranges. 

Radio frequency identification is used in access control, 

asset control, and animal identification. The advantages of 

RFID are the capability for multiple reads, ability to be used 

in almost any environment, and the accuracy. The 

Automatic Identification Manufacturers, International 

Standards Organization, and the American National 

Standards Institute are currently developing standards. 

The RFID (Radio Frequency Identification-

13.56MHz RFID system) essentially consists of an RFID 

Reader/Writer (Transceiver), an HF Tag and a Processor 

unit interfacing to various peripherals. 

b) RFID Tags 

Radio Frequency Identification Tags (RFID) comes in two 

forms, active or passive. Both types are very different from 

each other in many ways. We will discuss both active and 

passive types of RFID's in great detail in this article. 

Radio Frequency Identification (RFID) is a term 

used to describe any identification device that can be sensed 

at a distance with few problems of obstruction or mis-

orientation. The devices are often referred to RFID tags or 

smart labels. 

A radio-frequency identification system uses tags, 

or labels attached to the objects to be identified. Two-way 

radio transmitter-receivers called interrogators or readers 

send a signal to the tag and read its response. RFID tags can 

be either passive, active or battery assisted passive. An 

active tag has an on-board battery and periodically transmits 

its ID signal. A battery assisted passive (BAP) has a small 

battery on board and is activated when in the presence of a 

RFID reader. A passive tag is cheaper and smaller because it 

has no battery. 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. The tag's information is stored electronically in 

a non-volatile memory. The RFID tag includes a small RF 

transmitter and receiver. An RFID reader transmits an 

encoded radio signal to interrogate the tag. The tag receives 

the message and responds with its identification 

information. 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. RFID tags contain at least two parts: 

an integrated circuit for storing and processing information, 

modulating and demodulating a radio-frequency (RF) signal, 

collecting DC power from the incident reader signal, and 

other specialized functions; and an antenna for receiving and 

transmitting the signal. 

2) NodeMCU 

NodeMCU is an open source development board and 

firmware based in the widely used ESP8266 -12E Wi-Fi 

module. It allows you to program the ESP8266 Wi-Fi 

module with the simple and powerful LUA programming 

language or Arduino IDE. 

3) GSM Module 

It operates at either the 900 megahertz (MHz) or 1,800 MHz 

frequency band. A GSM network consists of the following 

components: 

https://searchnetworking.techtarget.com/definition/MHz
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a) Mobile Station 

It is the mobile phone which consists of the transceiver, the 

display and the processor and is controlled by a SIM card 

operating over the network. 

b) Base Station Subsystem 

It acts as an interface between the mobile station and the 

network subsystem. It consists of the Base Transceiver 

Station which contains the radio transceivers and handles 

the protocols for communication with mobiles. It also 

consists of the Base Station Controller which controls the 

Base Transceiver station and acts as an interface between 

the mobile station and mobile switching Centre. 

c) Network Subsystem 

It provides the basic network connection to the mobile 

stations. The basic part of the Network Subsystem is the 

Mobile Service Switching Centre which provides access to 

different networks like ISDN, PSTN etc. It also consists of 

the Home Location Register and the Visitor Location 

Register which provides the call routing and roaming 

capabilities of GSM. It also contains the Equipment Identity 

Register which maintains an account of all the mobile 

equipment wherein each mobile is identified by its own 

IMEI number. IMEI stands for International Mobile 

Equipment Identity. 

4) DC Motor 

The specific type of motor we are addressing is the 

permanent magnet brushed DC motor (PMDC). These 

motors have two terminals. Applying a voltage across the 

terminals results in a proportional speed of the output shaft 

in steady state. 

There are two pieces to the motor: 

1) Stator 

2) Rotor 

The stator includes the housing, permanent magnets, 

and brushes. The rotor consists of the output shaft, windings 

and commutator. 

5) L293 IC 

L293D is a typical Motor driver or Motor Driver IC which 

allows DC motor to drive on either direction. L293D is a 16-

pin IC which can control a set of two DC motors 

simultaneously in any direction. It means that you can 

control two DC motor with a single L293D IC. Dual H-

bridge Motor Driver integrated circuit (IC). 

B. Software 

1) Python 

Python is a powerful programming language that's easy to 

use (easy to read and write) and easy to connect project to 

the real world. 

2) HTML (HyperText Markup Language) 

HTML is the most basic building block of the Web. It 

defines the meaning and structure of web content. Other 

technologies besides HTML are generally used to describe a 

web page. 

3) SQL 

SQL is a standard language designed for managing data in 

relational database management system. SQL stands for 

Structured Query Language. SQL is a standard 

programming language specifically designed for storing, 

retrieving, managing or manipulating the data inside a 

relational database management system (RDBMS). 

4) Embedded C 

Embedded C is a set of language extensions for the C 

programming language by the C Standards Committee to 

address commonality issues that exist between C extensions 

for different embedded systems. 

5) PHP 

PHP is a server-side scripting language. That is used to 

develop Static websites or Dynamic websites or Web 

applications. PHP stands for Hypertext Pre-processor, that 

earlier stood for Personal Home Pages. 

VII. ADVANTAGES 

 Avoid malfunction 

 Security 

 Better controllability 

 Less complexity 

 More stability 

 Low cost 

 Vehicle Identification 

 Trace the Vehicle Easily 

 Time Efficient 

VIII. CONCLUSION 

RFID Technology has brought a vast difference in day-to-

day life. This project for a challan and toll collection system 

would reduce the time and work efficiency of human beings 

working at the toll plaza and signals for collection of toll 

and challan amount and verified of documents. Moreover, 

the system would also help the authority to solve the cases 

of vehicle theft very efficiently. 
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