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Abstract : We have designed a rechargeable electronic ticket using a microcontroller and an Xbee module
which is a W.S.N i.e. a wireless sensor network. All stations are assumed to have a sensor which senses the
commuters’ ticket and shows a green light if there is enough balance in the ticket and red otherwise. The
balance in the ticket gets adjusted in the database of the particular commuter as a unique ID is assigned to each
and every commuter. The proposed system thus aims at saving the commuters’ valuable time and also saves the
environment by avoiding wastage of paper.
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I.

INTRODUCTION

Railways are the most popular mode of travel in India. It is relatively cheap and so is affordable to
most of the citizens. This paper aims at making travel easier for frequent commuters. Here we have discussed
the hardware implementation of an electronic railway ticket which is made using ATmega8 microcontrollers
and wireless sensor modules.

II.

WORKING

The proposed system has a rechargeable 9V battery which is made of NiMH. The battery is connected
to the 7805 Regulator which regulates the voltage to 5V as the ATMega8 microcontroller used in this system
works on 5V. The battery is rechargeable which allows the system to charge the ticket. The system uses
microcontroller ATMega8 which is a 28 pin microcontroller. Its pin no. 7 is connected to Vcc and Ground is
connected to pin no. 8. Pin no. 1 is pulled up via a 10K resistor for reset circuitry. The system uses a crystal of
16MHz frequency which is connected between pin nos. 9 and 10. Pin no. 2 and 3 of the IC are used as
transmitter and receiver. These are connected to the Xbee module which is a programmable wireless module.
The Xbee module can form a W.S.N i.e. Wireless Sensor Network. Wireless sensor networks have recently
come into prominence because they hold the potential to revolutionize many segments of our economy and life,
from environmental monitoring and conservation, to manufacturing and business asset management, to
automation in the transportation and health-care industries.[1] Xbee has a capacity of up to 100m wireless
transreception. A unique ID will be set inside the microcontroller which will be continuously transmitted via the
Xbee module via the ticket. Once the receiver module at the station receives the ID there will be a bicoloured
LED (Green and Red) which shows if the ticket has enough balance. If the system has sufficient balance the
LED will glow Green and if the balance is insufficient then the LED will turn Red. In case a Ticket Checker
catches the person carrying the E-Ticket, the user has to show that the LED has turned Green which would mean
that the ticket is valid. On the receiver end this system will be having an Xbee module and it’s USB Explorer.
The XBee product family is a seriesof modular products that make deploying wireless technology easy and costeffective.[2] On the receiving station server the ID we had sent by the microcontroller will be received by the
USB Explorer. Once the ID is received at the station, the computer system denotes that the person has arrived at
that particular station. Software is written in MATLAB which has a database keeping record of the ticket and its
balance in .MAT file format. Now this Software will search for the ID and reduce the corresponding amount
from the database. The system has two receivers on each station, one at the entrance and another at the exit. If
the person just enters and leaves the station, a station ticket amount will be charged or if he travels to some other
station the corresponding balance will be deducted. The Block Diagram and flowcharts are shown below.
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III.

FIGURES AND TABLES

Fig 1: Block Diagram

Fig 2: Flow Chart for Station Server
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Fig 3: Flow Chart for the Electronic Ticket

Fig 4: Pin Diagram of ATMega8 Microcontroller

IV.

CONCLUSION

The system most importantly aims at saving time of the commuters. Since the ticket we have designed
is rechargeable in sense of battery as well as balance it becomes very easy for the traveler in case the person is
running late or even otherwise. This system is thus designed to make travel more convenient for the citizens as
they will no longer have to waste time by standing in long queues. It will also avoid wastage of paper and thus
help in saving our environment. It can even be implemented in the existing railway system without much
modification.
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