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Abstract- Transport is an important part in India’s economy. Public transport remains the primary mode of transport for 
most of the population. Buses take up over 90% of public transport in Indian cities, and serve as a cheap and convenient 
mode of transport for all classes of society. 
In this paper we have proposed a system, which introduces a conductor less smart ticketing, various sensors are used for 
reduce overcrowding, accident detection and for emergency situation. This project is proposed to design an embedded 
system which is used for reducing the overcrowding in buses using RFID CARD and IR sensor are used for, Ultrasonic 
sensor is used for the obstacle detection and Fire sensor is used for the fire detection. The working of this system is favorable 
for the public and a very convenient option for travelling in bus. 
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I. INTRODUCTION 
 
This Project is proposed to design an embedded 
system which is used for Conductor less smart 
ticketing system, various sensors are used for reduce 
overcrowding, accident detection and for emergency 
situations. 
 
In this project LPC2148 ARM7 processor is used for 
interfacing to various hardware peripherals. The 
current design is an embedded application, which will 
continuously monitor a moving Vehicle and report 
the status of the Vehicle and to reduce overcrowding 
and smart ticketing in public transportation vehicles 
[1-3]. 
 
The hardware interfaces to micro coprocessor are 
LCD display, GSM modem and GPS Receiver, RFID 
reader and various sensors. The design uses RS-232 
protocol for serial communication between the 
modems and the micro coprocessor. A serial driver 
IC is used for converting TTL voltage levels to RS-
232 voltage levels [4-7]. 
 
II. LITERATURE SURVEY 
 
Ajay Shingare et al [8] proposed an android 
application which provides information of vehicle 
location tracing and monitoring, also includes the 
feature of density measure for the user convenience 
and nearest bus available on the route. Smart card 
base ticketing is very convenient option for travelling 
in bus and people can do cashless travelling, which is 
a secure one. Conductor is carrying the smart card 
reader instead of placing it near the door, i.e.  Over 
staffing is required. 
 
Suresh Sankarananrayanan et al [9] proposed the 
tracking of bus using GSM and GPS technology. 
Displaying expected arrival time on the LCD screen 
at bus stops along with their current location .More 
number of buses are required in a route and more no 

of LCD are required. The paper will help to reduce 
the long waiting hours for buses at the bus stops and 
detect the over speed of the buses thereby reducing 
the road accidents. The user is provided with the 
information about the current location of nearest 
buses approaching the stop. 
Creating bus stop id ‘s  database to each bus stop is a 
difficult task. 
 
S Nagakishore Bhavanam et al [10] developed a 
system automatic speed control of vehicle and 
accident avoidance using ultrasonic sensor. Low cost, 
less complexity, Reliable, Easy to implement, by the 
using of this system we can control the speed very 
easily. 
 
III. PROPOSED SYSTEM 
 
This proposed system of Multipurpose Intelligent Bus 
with Smart Ticketing. The components used are as 
follows: 
 
3.1ARM7 controller LPC 2148: ARM is a 32-bit 
controller that uses RISC architecture and is generally 
faster than other controllers. Since RISC architecture 
is used it consumes less power, has reduced heat and 
is also low cost. ARM is the main component in the 
proposed system as it is responsible for various tasks 
such as processing the information received by the 
sensors, sending this information to the server and 
also receiving alerts. 
 
3.2 Ultrasonic Sensor (HC-SR04): Ultrasonic 
sensors are based on measuring the properties of 
sound waves with frequency above the human 
audible range. The HC-SR04 module includes 
ultrasonic transmitter, receiver and control circuit. It 
is used to measure distance between two objects and 
this distance is calculated based on the time taken by 
the ultrasonic pulse to travel a particular distance. 
The module automatically sends a 40 kHz square 
wave and automatically detect the received the 
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returning pulse signal. The distance is calculated 
based on the time taken by the transmitted signal to 
return. 
 
3.3GPS Receiver: GPS receiver is a constellation of 
27 earth orbiting satellites. It is a satellite navigation 
system and is used to capture the geographical 
location. The receiver can figure out how far the 
signal has travelled by timing how long it took the 
signal to arrive. It is maintained by US government 
and is freely available to anyone with GPS receiver.   
 
3.4 GSM SIM 900A: This GSM is a highly flexible 
plug and play quad band for direct and easy 
integration to RS232 applications. It can be used in 
GPRS mode to connect to internet and do many 
applications for data logging and control. In the 
GPRS mode we can also connect to any remote FTP 
server and upload files for data logging. This GSM 
SIM is responsible for sending the sensed data to the 
server and also in retrieving the information from the 
server for notifications. 
 
3.5 LCD Display (JDH162A): Liquid Crystal 
Display screen is an electronic display module. A 
16x2 means it can display 16 characters per line and 
there are 2 such lines. In this LCD each character is 
displayed in 5x7 pixel matrix This is used to display 
notifications regarding the emergency situation and 
alert the driver. 
 
3.6 Fire sensor (UM3561): Fire sensor exploits the 
temperature sensing property of an ordinary signal 
diode (IN34) to detect that from fire. At movement it 
senses heat a alarm is simulated. Circuit is too 
sensitive and can detect rise in temperature of 10 deg 
or more in its vicinity. Ordinary signal diodes like 
IN34 and OA71 exhibit this property and the internal 
resistance of here devices will decrease when 
temperature rises.  
 
3.7 Smart card reader: The NSK125 series RFID 
Proximity OEM Reader Module has a built-in 
antenna in minimized form factor. It is designed to 
work on the industry standard carrier frequency of 
125 kHz. Compact size and cost effective. This LF 
reader module with an internal or an external antenna 
facilitates communication with Read-Only 
transponders—type UNIQUE or TK5530 via the air 
interface. The tag data is sent to the host systems via 
the wired communication interface with a protocol 
selected from the module  
 
3.8 IR sensor (CNY70): IR transmitters are 
continuously emitting IR rays which may reflect and 
received by IR receiver. The Output of this IR 
receiver is connected to the negative input of 
comparator while the positive input of the comparator 
is set at a fixed voltage level through variable resistor 
R12.When the IR receiver detects rays it conducts 

and the comparator input goes to a low level as effect 
comparator output goes to high level which is the 
sense of Microcontroller input 
 

 
Figure 1: Block diagram of proposed system 

 
IV. ARCHITECTURE & IMPLEMENTATION 
 
The architecture of proposed system consists of 
ARM7controller (LPC2148), GPS receiver, ultrasonic 
sensor (HC-SR04), IR sensor, fire sensor, smart card 
reader and GSM SIM 900 modem. The interface of 
these components is shown in the figure 2. 
 

 
Figure 2:proposed system interfacing 

  
All the busses will be fitted with RFID reader and an 
IR sensor at the entrance and passengers are given 
with the smart cards. While entering inside the bus 
the IR sensors senses the passengers, and the 
passengers are supposed to touch the card with the 
RFID reader so that information regarding 
passenger’s source point can be noted and while 
getting down also the passenger need to touch the 
card with the reader so that the destination can be 
calculated and required amount will be deducted from 
the passengers account immediately along with this 
data the information regarding balance and  passenger 
destination location co-ordinate is transmitted to the 
server using a GSM modem. 
 
The ultrasonic sensor measures distance between the 
bus body and the road is measured. A threshold value 
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is set such that the value depends on ground clearance 
of the vehicle. The measured distance is compared 
with the threshold value to detect any accidents. If the 
measured distance is greater when compared with the 
threshold value, then it is classified to be an accident. 
In case of any fluctuation the passengers and driver 
are made alert and vehicle will be stopped 
automatically. The location co-ordinates retrieved by 
the GPS receiver, along with this data the information 
regarding the detected   bus at a particular location 
co-ordinate is transmitted to the server using a GSM 
modem. 
Fire sensor sense heat and an alarm is 
simulated.Circuit is too sensitive and can detect rise 
in temperature of 10 deg or more in its vicinity. A 
threshold value is set such that the value depends on 
fire detection of the vehicle is set. 
A LED light and a buzzer are used in bus to provide the 
alerts. The alert is for any emergency situations occurred in 
bus. 
 
V. RESULTS 
 
The IR Sensor and RFID reader is sensed and RFID 
card is swiped, In entry mode the person is entered 
into the bus and In exit mode GSM will send message 
to the registered number of the passenger. Figure 2 
shows the which mode should be switched. 
 

 
Figure 3:Switch mode for entry or exit mode 

 

 
Figure 4: Swipe the card before enter 

 

 
Figure 5: Person get into the bus 

Ultrasonic Sensor is sensed, Then a Obstacle is 
Detected which is displayed on the LCD. Which is 
shown in the figure 6. 
 

 
Figure 6:Ultrasonic sensor sensed 

 
Figure 7 shows the Fire Sensor is sensed, Then 
Buzzer and LED turned ON and Fire detected which 
is displayed on LCD. 
 

 
Figure 7:Fire sensor sensed 

 
GSM will send the message regarding amount 
detected and remaining balance to the registered 
number using AT commands. 
 

 
Figure 8: Sending message in exit mode 

 
GPS will send the location of the bus in term’s of 
latitude and longitude. 
 
CONCLUSION 
 
Our proposed system introduces conductor less smart 
ticketing in public transportation vehicles and also 
reduces overcrowding in public transport buses. This 
system has a feature of updating information of buses 
and their position regularly. This system reduces the 
accidents and risk of human life during emergency 
situations. 
Multipurpose Intelligent Bus with Smart Ticketing is 
a methodology based on combination of GPS and 
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GSM/GPRS modem and Conductor less smart 
ticketing system This system helps the people who 
utilize the public transportation for traveling. Also the 
system controls the accidents due to over speed and 
emergency situations, by alerting the driver and 
passengers. The proposed system can be is favorable 
for the public and a very convenient option for 
travelling in bus. 
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