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Abstract:    The bus arrival time is the primary information for most of the people who travel by buses. The long waiting 
time at the bus stops discourages the travelers and they avoid taking buses. In this project, we will be presenting a bus arrival 
time prediction system. A GPS (Global Positioning System) will track the bus location and feed the updated information to 
the server. This will be done with the help of Location Based Services. The user will be able to get the information about the 
location of the bus from the mobile by sending a SMS. A microcontroller will process the information and switch the GSM 
(Global System for Mobile Communication) to send a message to the user.  
 
Index Terms- GSM Modem, GPS, Micro controller, SMS Server. 
 
 
I. INTRODUCTION 
 
For college going students, the employees of a 
company or for a common man, bus is the most 
comprehensive and affordable mode of transport. The 
use of bus for transport reduces private vehicle usage 
and thus reduces fuel consumption. It also curbs 
traffic congestion. The user usually wants to know 
the accurate arrival time of the bus. Long time 
waiting at the bus stops discourage the use of buses. 
Also many unpredictable factors delay the schedule 
of a bus like harsh weather situation, traffic 
conditions etc. Towards this aim of reducing this 
problem, we are proposing a project which will assist 
the bus travelers in predicting bus timings.  
The system described uses GSM modem, GPS and 
Microcontroller and a server. In this paper, we 
propose an innovative method for predicting the bus 
information. No specific device is required for this 
purpose. The SMS Server is developed in Android 
Mobile. The method employs a careful combination 
of GSM modem and GPS by which satisfactory 
results will be achieved. 
 
II. BLOCK DIAGRAM 
 

 
Figure: Block Diagram 

A. GPS: 
 The Global Positioning System (GPS) is a satellite 
based navigation system. It is used for clock 
synchronization and position indication. The GPS 
will calculate the position of the bus by calculating 
the differences in the times the signals take to reach 
the receiver. The GPS will send the received signals 
to the GSM Module  through PIC. 

 
B. CONTROL UNIT: 

The PIC 18F252 microcontroller requires clock input 
of 40 MHz It has 8 bit Universal Synchronous 
Asynchronous Receiver Transmitter (USART). It is 
used here to interface GPS and GSM modules. It 
decodes the information received from GPS and 
sends it to GSM. 
 
C. GSM MODEM: 

The GSM (Global System for Mobile 
Communication) is an open, digital cellular 
technology. It operates at either 900 MHz or 1,800 
MHz frequency band. Its transfer speed is up to 9.6 
Kbits/s. It receives the information from PIC and 
sends it to SMS Server. It displays the data on LCD 
display. 
 
D. SMS SERVER: 
The SMS server receives the information from GSM 
and stores it to send to the querying user. 
   
III. PROJECT METHODOLOGY 
 
To design the Bus Assistance Application, we have 
combined the GPS’s ability to trace pinpoint location 
along with the ability of GSM to communicate with a 
control centre in a wireless fashion. The GPS will 
keep updating the SMS server about location of bus. 
When the user requests the information about a 
particular bus location, he will have to send an SMS 
and he will receive the information message in the 
form of latitude and longitude coordinates. 
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IV. SYSTEM OVERVIEW 
 
The system has two main modules. The first module 
consists of a tracking device i.e. GPS, which will be 
attached to the bus, Microcontroller and GSM 
modem. The GPS receiver retrieves the location 
information from satellites in the form of latitude and 
longitude real-time readings. The microcontroller has 
two main tasks: to processes the GPS information to 
extract desired values and to transmit this data to the 
SMS server using GSM modem by SMS. The 
received reading is further corrected by filters. The 
second module consists of the user. The user who 
requests for the data will receive it as an SMS. The 
system’s efficiency will be dependent on the 
sufficiency of the communication network. 
 
V. HARDWARE SPECIFICATION 
 

 
Figure: Schematic Diagram 

 
The tracking unit is shown in the figure above. The 
received input is the output of GPS which has a 
sentence based on NMEA 0183 standard. We are 
using a GSM module of type SIM300. This module is 
compatible with several GSM networks and supports 
standard AT commands. The GPS module supports 
up to a 10 GHz update rate. The GPS forwards this 
information to the microcontroller. The 
microcontroller decodes this data and sends it to the 
GSM. 
 
A. GPS  

The GPS provides the data in NMEA (National 
Marine Electronics Association) sentences. NMEA 
protocol which is most commonly used is 
NMEA0183 protocol. GPS sentences begin with 
following specifications: $GPGGA, $GPGSA, 
$GPGSV, $GPRMC and $GPVTG. Filters are used 
and $GPRMC format is obtained. The filtered data 
contains the latitude and longitude co-ordinates of the 
position. This location information is then sent to 
SMS server through GSM with the help of micro 
controller. 
 
B. TRANSMISSION OF DATA BY GSM. 

First, the GSM module is initialized with AT 
commands AT+CSCA and AT+CMGF by the Micro 
controller internally. There are two different modes- 
Text mode and Protocol Data Unit (PDU) mode for 
handling short messages. The system uses PDU mode 

by default. But text mode is easier to understand. To 
set the module to th e standard SMS Text mode, use 
the command AT+CMGF=1. The GSM module 
receives the incoming message and saves it 
automatically on the SIM card. The command 
AT+CMGS is used to send a short message; 
AT+CMGR is to used read an incoming short 
message from SIM card storage.  
The incoming information is then sent by this GSM 
SIM to the SMS server. This information is stored in 
the server and is periodically updated. The latest 
updated location information is sent to the user who 
sends a query message to the SMS server. 
 
VI. SOFTWARE SPECIFICATION 
 
The SMS server is designed on the android platform, 
more precisely saying, an application is developed 
that functions like a server of messages for the user. 
The GSM SIM will send the location co-ordinates 
received from GPS to the SIM number of the android 
mobile i.e. to the server. It stores the information. The 
user will send the query message to this android 
mobile number and will receive the reply from that 
same number. 
 

VII. SYSTEM TESTING 
 
After switching ON the power supply, the GSM 
initialization process begins. Its takes about 10-15 
seconds to catch network. Then GPS starts 
initializing, which takes one minute time to get 
started. It traces the location where it is placed and 
the latitude and longitude co-ordinates are displayed 
on the LCD display. 

 
Figure (a) LCD display 

 
These co-ordinates are sent to the SMS server which 
stores it. It is periodically updated after a time lapse 
of one minute. 

 
Figure (b) SMS server screen 
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Now the user who wants to get the location 
information sends an SMS to the server. The message 
to be sent is “@LOC?”. Then user will get in 
response the message as shown below. 

 
Figure (c) Response of user query. 

 
CONCLUSION 
 
Here, due to use of hardware, latitude and longitude 
is shown to the user is reply. If the system is linked to 
Google Maps, we can also get the name of location. 

 
FUTURE SCOPE 
 
The use of this project for bus navigation, on a large 
scale, can be implemented using many GPS placed on 
the buses whose locations are to be traced and the 
information can be fed to the server from through the 
GSM modules. And the querying users can get the 
desired bus location from the database of the server.  
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