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Abstract
Mobile penetration in India has reached 66.20% with a subscriber 
base of 826.93 million mobile phone subscribers as of April 
2011. Besides ubiquitous access, a Mobile Device is useful for 
getting connected to world wide information through internet 
and for entertainment applications but there are much powerful 
applications available in mobile devices that are sparingly used. 
Location tracking is one of the killer applications available on the 
mobile devices. Numerous GPS-based tracking systems have been 
successfully deployed and utilized in various applications such as 
vehicles location identification and in route guidance but for indoor 
and closed environments, it becomes difficult to track the accurate 
position with GPS system. In this paper, we have proposed a model 
of an indoor location tracking system that uses the existing on 
campus Wi-Fi infrastructure and signal strength to determine a 
user’s location. The model presented is cost effective; it does not 
require any additional hardware resources and is transparent to 
GSM operators in the country.
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I. Introduction
The last few years have witnessed a phenomenal growth in the 
wireless industry, both in terms of mobile technology and its 
subscribers. India's mobile subscriber base rose to 826.93 million 
mobile phone subscribers as of April 2011, from 846.32 Million 
at the end of March 2011, thereby registering a growth rate of 
1.79%, according to the latest figures from the Telecom Regulatory 
Authority of India (TRAI), which revealed that mobile penetration 
reached 66.20% [1]. India has the second largest population using 
mobile phones after China. Most of mobile phone users in India are 
using this powerful electronic gadget for voice and short message 
service (SMS) communication only. According to a survey half 
of users in their thirties access web from their mobile devices 
[2]. Moreover, India is following the worldwide phenomenon in 
using the mobile devices. The wide spread use of mobile phones 
has lead to various innovative applications. Besides ubiquitous 
access, it is useful for getting connected to world wide information 
through internet and for entertainment applications. There are 
much powerful applications available in mobile devices that are 
sparingly used. Location tracking is one of the killer applications 
available on the mobile devices. We can develop a system to find 
out location of a person with mobile device within a specified 
area.  
Numerous GPS-based tracking systems have been successfully 
deployed and utilized in various applications such as vehicles 
location identification and in route guidance. Recently, systems 
that integrate GPS and GSM technologies with Google earth to 
provide real time data have also been proposed. However, for 
indoor and closed environments GPS system fall short and it 
becomes difficult to acquire the necessary satellites for accurate 
position computation. Some of the alternate techniques that are 
proposed for indoor location tracking include the integration of 
Bluetooth technology with 3G networks. The proposed solution 

suggests that Bluetooth terminals can exchange information 
with each other and then a Bluetooth access point provide the 
interface to a mobile network. But, Bluetooth fix infrastructures 
are expected to be installed in offices, home and public areas but 
it involves very costly equipment.
In this paper, we have proposed another model of an indoor 
location tracking system that uses the existing on campus Wi-Fi 
(Wireless Fidelity) infrastructure and signal strength to determine 
a user’s location. The model presented is cost effective; it does 
not require any additional hardware resources and is transparent 
to GSM operator in the country. The proposed solution uses WiFi 
enabled mobile phones and access point in addition to web server 
to equipped with a GSM modem. It reports to subscribers the most 
recent location of user as well as history of someone’s previous 
locations within specified time window.

II. Objectives
The objective of this paper is to track location in indoor 
environments. The system uses the information built in a typical 
mobile such as its IMEI (International Mobile Equipment 
Identity), IMSI (International Mobile Subscriber Identity) and 
the various Wi-Fi Access Points (AP) in campus to pinpoint the 
users’ position. A communication program installed on the web 
server communicates with GSM modem to provide users real time 
data related to a person’s movement and location.

III. Literature Review
According to Yuan, there are two main types of location 
applications. These are pull-based and push-based applications. In 
pull-based applications, the user send out their location to a server 
and pulls in location information while in push-based applications, 
the service providers detect users’ locations and send them or push 
out services. Push-based applications need approval from the client 
to prevent invading peoples’ privacy. With all these applications, 
Geographical Information System (GIS) is the core technology 
for any Location-Based Service (LBS) solution [3]. 

In his study on use of mobile device in location based services, 
Fabris found that LBS services are accessible with mobile devices 
through the mobile network and making use of geographical 
position of the mobile device. LBS include all information 
and entertainment applications that make use of location and 
geographic data [4].

IV. Methodology
The operational steps of the proposed system on the server and 
client side can be categorized into 5 modes as follows:

1. Server Configuration Mode
Initially, a database with the MAC addresses of the various WiFi 
access points (APs) on the campus is developed. Each AP is 
associated with a physical location description on the campus, 
e.g. 2nd Floor North block, as well as a graphical image of the 
location. The physical description of the location will be sent via 
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SMS to the mobile that issued the request to locate an individual, 
whereas the graphical display of the location will be projected to 
the web system users. 

2. Client Configuration Mode
The client installs the application on his/her mobile phone and 
configures the web server’s IP address, the GSM Number and the 
Refreshment Rate about which the application will be sending 
data.

3. Registration Mode
The application prompts the user to enter his/her name, gender, 
nickname, id, age, etc, and then retrieves MAC address of the 
mobile phone. Following that, it generates information that is 
sent to the AP specified in the configuration Mode. On the server 
side, the info is received by the AP after login and broken into 
segments, which identifies the user with his personal and mobile 
details and this information is stored in the server database. The 
mobile phone number is retrieved from the AP, which is set by 
the telecommunication company, to validate the user’s identity. 
At this point, the user is registered and detailed information is 
retrieved to locate him/her. An additional feature of the system is 
that it allows users to create a public or private profile. The default 
public profile allows the user’s location to be identified to any 
system user that issues a request to locate. The private profile on 
the other hand, allows only a set of preselected users to view the 
location. These selected users are specified during registration 
time using their usernames or mobile phone numbers.

Fig. 1: System Architecture

4. Running Mode
The inbuilt programs running on the mobiles of all the system 
users, periodically sends the MAC address of each mobile phone 
to the specified server via the WiFi access point it is connected to. 
The mobile phone MAC address is enough to identify the user. 
The server validates the 3 parameters by comparing it against the 
information stored in the database during the registration phase. 
The MAC address of the APs  are used to accurately locate the 
user as will be explained in the next section.

5. Location Mode
The application also retrieves and sends the MAC addresses 
of all APs within the mobile phone coverage range, with their 
corresponding signal strengths .The user can locate a person 
either via an SMS request or online using the web. The looked-up 
person’s identity can be specified using his/her username, name, or 
mobile phone number. Upon receiving the request, the server first 
checks if the looked-up person’s profile is valid. It then checks if 

the looked-up person has a public or private profile.
To identify the user’s location, the MAC addresses of the AP in 
the vicinity of the user with their corresponding signal strengths, 
are retrieved by the search algorithm from the database. In our 
current implementation, the search algorithm simply associates the 
looked-up person with the AP with the strongest signal strength. 
The pre-stored physical location of this AP is then looked up and 
sent to the requester as either an SMS text message or a visual 
plot displayed on a webpage. 

V. Future Scope
A typical application of the proposed system is to track students 
at schools and universities, patients and doctor in hospitals. The 
system can be integrated to social networking sites. It can also be 
used to track location of children to secure their safety. It can also 
be used to trace movements of customers in malls and to analyse 
their shopping patterns.

VI. Conclusion
A long way in a remarkably short time has been achieved in 
the history of wireless mobile communication. There has been 
a clear shift from fixed to mobile cellular telephony, especially 
since the turn of the century and India is one of the world's fastest 
growing and biggest mobile phone markets. A Mobile Device has 
numerous applications but there are much powerful applications 
available in mobile devices that are sparingly used. Location 
tracking is one of the killer applications available on the mobile 
devices. In this paper, we have proposed a model of an indoor 
location tracking system that uses the existing on campus Wi-Fi 
infrastructure and signal strength to determine a user’s location. 
The model presented is cost effective; it does not require any 
additional hardware resources and maintains the transparency as 
required by GSM operators in India. 
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