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ABSTRACT: Digitization and cashless economy both have become the need of the hour. Thus it becomes mandatory
to develop substitute technologies for the existing ticketing system to keep it in track with the state of the art
technologies of developed countries like USA, Japan etc. Also the projects like “Digital India” majorly motivated to
design the proposed AFC system. Many substitutes are available to make the ticketing system automated viz. SMS
based ticketing, smart phone based ticketing, token based ticketing and etc. All these automate ticketing systems have
their own advantages and disadvantages. The AFC system is an automated ticketing system which is based on RFID
technology. The system is designed using the controller ARM 2148.When it comes to public transport passenger
security is the major matter of concern. Thus this proposed system also has provisions so that the respective authorities
can be informed about any such problems happening in the public transport .It uses a GSM module to communicate
with the respective authorities. Women security has been a major concern, hence a special panic key is provided which
can inform the respective authorities in no time and the passenger could get the necessary help.

KEYWORDS: AFC (Automated Fare Collection), SMS (Short Message Service), RFID (Radio Frequency
Identification), GSM (Global System for Mobile communication)

I. INTRODUCTION

The existing fare collection system for public transport buses in India uses a handy machine which dispenses a paper
ticket when the bus conductor enters the information regarding the location of the source and destination. Based on the
distance from source to destination an amount of fare appears on the paper ticket which has to be paid by the passenger.
This particular system has many disadvantages, one of the major drawback is cash transaction which ultimately creates
many other problems like unavailability of change. Another problem with the present system is no track of customer
information is maintained, thus for a more populated country like India it becomes an issue of major insecurity. Also
there are no provisions for women security especially when the bus is roomy. Thus this paper proposes an AFC system
which would probably help to solve these basic issues with the present fare collection system for public transport
system.

Automated fare collection system automates the conventional ticketing by replacing the cash with contactless IC’s,
Smart phones, tokens etc. The AFC system discussed in this paper makes use of RFID technology. Though Smart
phones are the emerging option but not a major population of India makes use of them. Thus it becomes important to
come up with a substitute which is easy accessible to the passengers.

This paper describes the three designing approaches adopted for designing the AFC system viz. functional approach,
flow chart and implementation approach. It also discusses the different modules used to achieve the desired output
actions. The next part of the paper gives glimpse of obtained setup results as well as the overall system results after
incorporating all the modules together. The conclusion derived after designing the AFC system along with the scope for
further modifications is discussed in the later part.
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Il. LITERATURE SURVEY

Various approaches are available for making ticketing system automated one of which is smart phone based where in
which a mobile phone is used as a ticket, the phone to be used is needed to have either a post-paid or prepaid
subscription [2]. Another approach for the ticketing system is the SMS based ticketing where the passenger can book
the ticketing with the help of a SMS and also gets the further details of the travel via.SMS [3].Automated ticketing
system with personalised navigation helps the travellers to get the navigation information, it uses RFID based electronic
infrastructure along with personalised location sensors [4].One of the approaches of automated ticketing make use of IR
sensor to keep the tract of passenger count also it uses GPS and GSM to get accident information[5].

GPS based AFC using RFID uses GPS for tracking and surveillance [6].

I111. DESIGNING OF AFC SYSTEM

The AFC system design includes three parts actuator, controller and responses- actuators: give inputs to the controller;
controller: controls the performance of the system and responds according to the signals received from actuators;
response: overall output of the system for respective actuations.

The actuator part includes the swiping of the RFID card, then the destination is entered by the passenger and the
destination no. acts as an input to the controller, panic key which sends the signals to the controller for further
processing and last actuator of the system is a collision detector if detected it will send the input to controller and
controller decides whether the further process has to be conducted or not.

The controller part of the system takes the inputs from the actuators processes them to give the desired output responses
for every actuation.

Response is the third part of system which generates the actions for respective actuations with the help of the
controller. When the first actuation i.e. card swipe is received by the controller it checks, whether the swiped card is
valid or not and only valid cards go to the next actuation of entering the destination. After this based upon the
destination entered the balance has to be deducted, the respective balance amount for each destination is store in the
controller, also the motor responds when this actuation of entering the destination is received by the controller. Other
part of the system is the security section when panic key is pressed or collision is detected then the action taken by the
system that SMS will be sent to the authorities to a mobile no. which is stored in the controller along with the
commands needed to do so.

ACTUATORS RESPONSE
CHECK
SWIPE CARD AUTHENTICITY
- DEDUCTION OF
SESTIATIoON CONTROLLER EDUCTION O
ENTERED BY BALANCE AND
CUSTOMER OPENING OF DOOR.
PANIC KEY SEND SMS TO THE
PRESSED AUTHORITIES IIN
DURING CASE OF
EMERGENCTY ENMERGENCY
RN ~oTEy THE
AUTHORITIES IIN
CASE OF MATOR.
COLLISIONS

Figure 1 Functional bock diagram of the proposed AFC system.
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Process flow of the system is explained using a flow chart shown in Figure 2. The actions performed are as follows -

Initializing the system
Read the swiped RFID card.

Check for the authenticity of the card, if valid continued with the process otherwise reject the card and wait ~ for

next one.

Ask the passenger to enter the destination.

Check passengers balance, if low then display an alert message on LCD.
Deduct the fare amount from passengers account.

Open the door.

Store the balance in EEPROM
End and wait for next card swipe.
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SHOW MESSAGE
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Figure 2 AFC system flow chart

Figure 3 shows the implementation block diagram of the proposed AFC system explained above. The ARM LPC 2148
acts as a controller to which the 1/0 devices are interfaced .The ARM LPC 2148 board used has keypad, LCD, buzzer
and EEPROM onboard, whereas the modules the RFID reader and GSM are connected using UART. The motor and
collision detection sensors are connected directly through the GP10O pins.
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Figure 3 Implementation block diagram

RFID Reader: RFID uses electromagnetic fields to track as well as identify the objects. The RFID tag contains a chip
and an antenna. The chip contains electronically stored information. The UIC number, for each individual cards are
obtained by connecting the RFID module to the PC using the RS 232 cable. The UIC numbers for the swiped cards can
be viewed using the flash magic terminal.

KEYPAD: The keypad used in the proposed system is a4x4 matrix keypad. It is used to enter the destination in this
system. The 16th key of the keypad is assigned to other applications like panic button and safety key during collisions
whereas the remaining 15 keys are used to enter destination.

LCD: A 16x2 LCD is used, it is programmed using the commands and instructions of LCD interfacing. All the details
along the instructions to be followed by the customer are displayed on the LCD.

MOTOR: A D.C. motor is used to provide the movement for opening and closing of door. This DC motor is driven by
L293D driver. The motor is programmed in such a way that the doors don’t open until and unless the card is swiped and
the amount is deducted, so that without ticket travelling can be obstructed.

GSM MODULE: The main role of GSM modem is to communicate externally via. SMS. There are basically three
conditions during which GSM modem communicates externally.

1. When the card is swiped and it matches the pre-stored data, a message of the deducted amount is sent on the
registered mobile no. of respective customer.

2. When the collision detection sensors detect a major accident, in that situation it is important to notify the authorities
in order to get instant help.

3. When the panic key is pressed it is assumed that the passenger is in danger and needs instant help so, a message
‘passenger is insecure’ is sent.

OBSTACLE DETECTION SENSOR: The obstacle detection sensors are used in this system to get instant information
regarding any mishap happened to the transport vehicle. It is observed that in many cases, specifically when there is a
vehicle in the empty road, it becomes difficult to get information about the accident. Since information is not available
the primary aids also cannot be provided. To solve this problem, obstacle detection sensors are used which are
synchronized with the GSM to send message to the respective authorities if any mishap happens.
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IV. RESULTS

The results of the AFC system are discussed in two parts initialization and performance evaluation. Performance
evaluation is done to verify the results of the following:

. Replacing the cash with RFID cards.

. Obstructing without ticket travelling.

. Collision detection sensor to get information about accidents.
) Panic key for women security.

a) Initialization of RFID module and GSM module:
RFID reader testing result obtained using flash magic terminal.
As explained under the RFID title of design and methodology, the UIC of all five cards are fetched using flash magic

terminal. The first 12 characters in the string shown in figure 4 is the UIC number for card 1 next 12 for card 2 and so
on. UIC number is needed to eliminate the fake cards.

& Flash Magie Terminal - COM1, 9600

JEOD677OMAGIIERDLTEF TCUAIEDDGB1ELS DDIE 006 TRICE1IEQDGTS 18ENE]|

Figure 4 UIC numbers of five RFID cards used in the system.

The UIC numbers fetched from each card is shown in the table below.

Card Number Number on RFID tag Unique Identifier Code
1 0006778954 103.28746 3E0067704A63
2 0006778748 103.28540 JE006T6FTC4A
3 0006823493 104.07749 3E00681E450D
4 0006783950 103.33742 3E006783CE14
3 0006771019 10320811 3E0067514B43

Table 1 Respective UIC for RFID cards.
GSM module testing and obtained results on putty terminal.

GSM 900A module is used in this AFC system. GSM module has a different set of commands called AT commands, to
test whether the module responds to the commands and whether it is set at correct baud rate it has to be tested using
putty terminal. While testing the commands to be used in the design are given as an input to the module which is
connected through RS232 cable. The responses for general AT commands using putty terminal is shown below in
figure 4.
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Figure 5 Response of GSM module to AT commands.
b) Performance evaluation:
. Replacing the cash with RFID cards.
.The RFID reader detects all five sample cards which act as cash, with the help of controller it identifies the user name

for each card which further gets displayed on the LCD shown in figure 6. Also the authenticity of every card swiped is
checked and the invalid or fake cards are discarded as shown in figure 7.

FOURTH-CUSTOMER

Enter Destinatic

Figure 6 LCD displaying customer name and instruction Figure 7 Output for invalid card

. Obstructing without ticket travelling.

As the invalid cards get eliminated without ticket travelling is obstructed. The balance of each customer is stored and
fetched from EEPROM and after deducting, remaining balance is displayed on the LCD. As soon as balance is
deducted from the customer’s account he/she gets notified by an SMS on his/her RMN (Registered Mobile Number).If
the customer doesn’t has sufficient balance to travel then a notification regarding the low balance get displays on the
LCD. In case if the customer has low balance i.e. insufficient balance to travel to a particular destination then a low
balance alert displays on the LCD.
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Balance @ @9@_

Figure 8 Balance displayed Figure 9 Alert message displayed during of low balance

Remaining balance of SECOND-
CUSTOMER : 195

Remaining balance of FIRST-
CUSTOMER: 145

Figure 10 Message received for remaining balance

Panic key for women security.

The panic button is used for the security of the passengers and particularly for women security, as soon as this key is
pressed it sends a message called “Passenger Insecure” using GSM module. The message also gets displayed on the
LCD shown in figure 11.

Figure 11 Output after panic key is pressed

Collision detection sensor to get information about accidents.

Obstacle/collision detection sensors detect any obstacle or collision and notify the respective authorities about it. As
soon as obstacle is detected the LCD displays the message as shown in figure 12, if the driver is safe then he presses the
dedicated key, if not then obstacle message is sent and also displayed on the LCD shown in figure.
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- HDU Saf -

Figure 12 System asking the driver about safety after collision  Figure 13 When driver fails to press the safety key.

Figure 14 Messages received in case of collision and if panic key is pressed.

V. CONCLUSION AND FUTURE SCOPE

Using the proposed system the ticketing system can be made completely automated and hence ultimately the objectives
of making public transport cashless, digital, safe less and reducing the man power can be achieved. Thus it can be
concluded with respect to the result obtained that the proposed prototype of the AFC system can be a better substitute to
the conventional one and play a vital role in projects like “Digital India” and in making Indian economy cashless.

The proposed system can be further modified on different levels of designing and implementation. Many more
facilities to make the public transport using AFC more user friendly can be added. In practical implementation the
EEPROM can be replaced with a dedicated server so that the AFC system can store details of the customer on large
scale. Also the need of power supply can be eliminated by using solar energy which would be an eco-friendly approach
to fulfil the power requirements.
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