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Abstract- This paper describes challenges of urban transportation and one of the cost effective approach to intelligently 
manage the transportation and communication in Railways. The main objective is to find a solution of the problems faced by 
the passengers while travelling. It comprises of the GPS based system which helps in tracking the location of the train and 
displays the information on the display screen mounted in the bogies. The unit mounted in the train sends the data using 
GSM/GPRS module to the Central monitoring system. Due to this system, the Central Monitoring department can control 
the Railway transportation intelligently which would be helpful for the passengers. 
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I. INTRODUCTION 
 
The effective transportation system significantly 
contribute to the quality of life in every society. In the 
heart of every economic and social development, 
there is always a transportation system. However, 
there are many problems which restrict the growth 
and development of transportation in the country. 
Railways are the vital part of transportation in India, 
any intelligent technology based tracking and 
navigation is still not used widely in Railways, which 
results in more efforts to manage such a large system 
and also leads to dependency of manual methods 
which are more prone to error. 
 
If the advanced but easily available widespread 
technologies get used then it will not only help the 
passengers to get information while travelling but 
also help the Central  controlling authority to track 
down the position of the train with its latest real time 
location on map to manage it precisely and optimally. 
The existing widely used and proven technology 
known as GPS (Global Positioning System) can be 
used to manage the Railway transportation very 
intelligently and more economically. The system 
offers an effective tool for improving the operational 
efficiency and utilization of vehicles along with GSM 
(Global System for Mobile Communication) and 
GPRS (General Packet Radio Service) technology 
can be used to evaluate the real time location, 
velocity and time data from moving train to the 
Central Monitoring and Control Authority. 
 
Also with the visual mode, an audio mode can also be 
implemented which would complement the ease for 
the passengers to get the information of the train. The 
application device with GPS and GSM/GPRS module 
on every bogie will receive location co-ordinates 
from satellite and regularly update the Central 
Monitoring and Control station it arrives. Most 
importantly, it will alert the passengers about the 

present and next station based on the comparison of 
the real time co-ordinates and already stored data of 
co-ordinates for respective location on Display unit in 
train. 
 
The communication between the devices in the 
system will be based on CAN protocol. CAN bus is a 
vehicle bus standard designed to allow 
microcontroller and devices to communicate with 
each other within a vehicle without a host 
comuter.CAN bus is a message based protocol 
designed specifically for automotive application but 
is now also used in many other application. CAN is 
the communication standard which is to be strictly 
used in order to design any electronic system in 
Railways. User interface keys would also be made 
available which will be useful for the user to 
communicate with the system and make any changes 
if required. 

 
II. DESCRIPTION 
 
The main objective of this paper is to solve the 
problems of the passengers while travelling regarding 
the location of the train. The passengers keep asking 
here and there about the location of the train, time 
remaining to reach a particular station, etc. solving 
these problems becomes the main  moto of this paper. 
The onboard GPS system will be used to provide the 
onboard train information and will be displayed on 
the screen. The GPS system would be controlled by a 
suitable microcontroller which would also control 
other devices connected to it. Also, it consists of the 
CAN transreciever for the communication between 
the devices. The display unit would also have a 
microcontroller which will be used as the display 
controller. Both the units, the Master unit consisting 
of GPS and the Display unit will communicate with 
each other using the CAN transreceiver with UART 
protocol. Though these components are advanced, 
they are very cost effective and therefore contribute 
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for a cost effective electronic system. An efficient 
and low cost system can be used to solve a major 
problem in the Railways. 

 
III. MAIN BLOCKS 

 

 
 
The overall system is divided into two main sections: 
 

A. MASTER UNIT 
B. DISPLAY or SLAVE UNIT 

These two sections form the complete onboard 
system. Both the master and the display unit consists 
of the CAN transreceiver which allows them to 
communicate with each other. The real time location 
data received by the GPS in the master unit will be 
forwarded to the display unit using the CAN bus. 
 

1. MASTER UNIT    
 

 
The master unit comprises of the following blocks: 
 
i. ARM MICROCONTROLLER 

This controller will be used for controlling and 
programming of all the devices present in the master 
unit. We aim at faster processing of the system and 
for that purpose, we are using a controller from the 
ARM7 family. 
ii. GPS MODULE 

The GPS module is the heart of our project. The GPS 
module mounted in the master unit will collect the 

real time co-ordinates from the satellite and will 
process it to the microprocessor to display it on the 
screen. 
iii. GSM/GPRS MODULE 

The GSM/GPRS module has been used to send the 
information of the train to the Central Monitoring 
Authority. The use of the GSM/GPRS module is an 
innovative thing that we are implementing in our 
project. 
iv. CAN TRANSRECEIVER 

CAN stands for controlled access network. It is a 
communication standard generally used in the 
automation field. The communication between the 
devices in our system will take place through the 
CAN protocol. 
v. ACCELEROMETER 

An accelerometer IC is mounted on the Master unit 
PCB for calculating the acceleration in a particular 
direction. In case if the GPS and GSM/GPRS system 
do not work properly, then the accelerometer would 
provide a rough idea about the speed, distance and 
time information. 
vi. LCD DISPLAY SCREEN 

An LCD display screen is provided in the master unit 
for debugging of the information to be displayed on 
the LED matrix. It helps in checking whether the 
correct information is being displayed or not. 
vii. USER INTERFACE KEYS 

These keys provide access to the user to communicate 
with the system and make changes according to the 
requirements. 
 
IV. DISPLAY UNIT 

 
The display unit comprises of the following blocks: 
 

i. ATMEGA8 CONTROLLER 
 
The LED display unit will be programmed and 
controlled by the ATMEGA8 controller. The 
ATMEGA8 controller is not the display controller but 
it can be used as a display controller. 
 

ii. LED MATRIX or DISPLAY 
The LED display screen is a matrix with the LED’s  
mounted horizontally and vertically. The size of 
matrix that we are using is 60x7, that means the 
display screen will consist of total  of 420 LED’s. 
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For a good quality of resolution of display, the 
DPI(dots per inch) has been adjusted accordingly. 
 
The working of matrix is based on the phenomenon 
of persistence of vision.  

iii. SHIFT REGISTERS  and TRANSISTORS 
Shift registers are used for the expansion of I/O pins 
of the ATMEGA8 controller. ATMEGA8 controller 
has a total of 22 I/O pins. For 420 LED’s, we require 
much higher number of I/O pins and therefore, shift 
registers are used. The internal shifting of data is also 
done in the shift register. 
The pnp silicon transistor is used as a driver transistor 
for the LED matrix. The transistor is used for on and 
off operation of the LED matrix. 

 
CONCLUSION 

 
The real time onboard information system would help 
the passengers get acquainted with the location of the 
train with various parameters like speed of the train, 
distance remaining to reach a particular station, 
remaining time, etc. Also, this system is cost effective 

and easy to install and repair. This system will prove 
to be reliable in Railways. 
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