
  ISSN (Online) : 2319 - 8753 
   ISSN (Print)   : 2347 - 6710                                                                                                          

   

International Journal of Innovative Research in Science, Engineering and Technology 
An ISO 3297: 2007 Certified Organization                           Volume 5, Special Issue 11, May 2016 

International Conference on Innovations in Engineering and Technology (ICIET'16) 

6th & 7th April 2016 

Organized by 
K.L.N. College of Engineering and Technology, Madurai, Tamil Nadu, India 

Copyright to IJIRSET                                                                       www.ijirset.com                                                                          13   

Localization based User Tracking Using RSSI 
Fingerprint 

 
R.Anandha Murugan, M.G. Roshini, P.S.P. Rubhini 

 
Dept. of Computer Science Engineering, K.L.N. College of Engineering, Madurai, Tamil Nadu, India 

 
ABSTRACT: To provide an accurate location many location systems with different technologies such as Wi-Fi, 
Beacon, GPS, etc,. can be used for indoor localization. One of the Biggest Challenges in indoor localization system is 
to determine the actual indoor position of the user using smart device (Mobile Phone). To design and implement an 
indoor localization system based on Received Signal Strength Indicator (RSSI) using Wireless Localization. For 
creating Geofence admin gives inputs latitude, longitude and radius from Global Positioning System (GPS). When user 
enters into certain GPS range, geofence will be triggered and entry, exit message is send to admin then store into 
database. Entire location has been divided and it is separated as segments for each segment user can get user location 
by fingerprinting Wi-Fi status. User can get RSSI (Received Signal Strength Indicator) from nearest Access points (Wi-
Fi) then match with RSS Fingerprint database and track user location using Localization algorithm. Distance can be 
calculated by using access point of user location. 

 
I. INTRODUCTION 

 
Mobile phones, tablets, and ultra-portable laptops are no longer viewed as the wimpy siblings of the personal computer, 
for many users they have become the dominant computing device for a wide variety of applications.Many solutions are 
introduced to provide room-level location-based services, for example, locating a person or a printer in an office 
building. The majority of previous localization approaches utilize Received Signal Strength (RSS) as a metric for 
location determinations. RSS fingerprints can be easily obtained from most off-the-shelf wireless network equipment’s, 
such as Wi-Fi- or ZigBee-compatible devices. 
 
In these methods, localization is divided into two phases: training and operating. In the first stage, traditional methods 
involve a site survey process (a.k.a. calibration), in which engineers record the RSS fingerprints (e.g., Wi-Fi signal 
strengths from multiple Access Points, APs) at every location of an interested area and accordingly build a fingerprint 
database (a.k.a. radio map) in which fingerprints are related with the locations where they are recorded. Next in the 
operating stage, when a user sends a location query with his current RSS fingerprint, localization algorithm retrieve the 
fingerprint-according to a recent gartner report, within the next three years, mobile devices will surpass the PC as the 
most common web access device worldwide. 

 
II. LITERATURE SURVEY 

 
[1] Hyuk Lim, Lu-Chuan Kung, Jennifer C. Hou, and HaiyunLuo (2010)With the technical advances in ubiquitous 
computing and wireless networking, there has been an increasing need to capture the context information (such as the 
location) and to figure it into applications. In this paper, we establish the theoretical base and develop a localization 
algorithm for building a zero configuration and robust indoor localization and tracking system to support location-
based network services and management. The localization algorithm takes as input the on-line measurements of 
received signal strengths (RSSs) between 802.11 APs and between client and its neighboring APs, and estimates the 
location of the client. The on-line RSS measurements among 802.11 APs are used to capture (in real-time) the effects 
of RF multi-path fading, temperature and humidity variations, opening and closing of doors, furniture relocation, and 
human mobility on the RSS measurements, and to create, based on the truncated singular value decomposition (SVD) 
technique, a mapping between the RSS measure and the actual geographical distance. The proposed system requires 
zero-configuration because then-line calibration of the effect of wireless physical characteristics on RSS measurement 
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is automated and no on-site survey or initial training is required to bootstrap the system. It is also quite responsive to 
environmental dynamics, as the impacts of physical characteristics changes have been explicitly figured in the mapping 
between the RSS measures and the actual geographical distances. We have implemented the proposed system with 
inexpensive off-the-shelf Wi-Fi hardware and sensory functions of IEEE 802.11, and carried out a detailed empirical 
study incur division building. The empirical results show the proposed system is quite robust and gives accurate 
localization results (i.e. with the localization error within 3 meters).We have witnessed swift advances in wireless 
communications and networking over the last decade. Such advances have made it possible to realize the notion of 
ubiquitous computing and communications. As a result, the capability for capturing contexts and figuring them into the 
computing/communication process has become an immediate need.  As  the  physical location  is  one  of  the  most  
important  context  parameters, its  availability, as  concluded independently in several market. It is also quite 
responsive to environmental dynamics. 
 
[2] Yajuan Zhanga, Zili Zhanga, Daijun Weia, Yong Deng(2012)Many emerging location-aware applications 
require position information. However, these applications rarely use cell tower-based localization because of its 
inaccuracy, preferring instead to use the more energy-hungry GPS. In this paper, we present CAPS, a Cell-ID Aided 
Positioning System. CAPS leverages near-continuous mobility and the position history of a user to achieve 
significantly better accuracy than the cell tower-based approach, while keeping energy overhead low. CAPS is designed 
based on the insight that users exhibit consistency in routes traveled, and that cell-ID transition points that the user 
experiences can, on a frequently traveled route, uniquely identify position. To this end, CAPS uses a cell-ID sequence 
matching technique to estimate current position based on the history of cell ID and GPS position sequences that match 
the current cell ID sequence. We have implemented CAPS on Android-based smart-phones and have extensively 
evaluated it at different locations, and for different platforms and carriers. Our evaluation results show that CAPS can 
save more than 90% of the energy spent by the positioning system compared to the case where GPS is always used, 
while providing reasonably accurate position information with errors less than 20% of the cell tower-based scheme. 
The system develops a novel performance evaluation framework that is a hybrid between trace-driven simulation and 
real implementation. 
 
[3] Solomon Chan, Gunho Sohn (2012)The past few years have seen wide spread adoption of outdoor positioning 
services, mainly GPS, being incorporated into everyday devices such as smartphones and tablets. While outdoor 
positioning has been well received by the public, its indoor counterpart has been mostly limited to private use due to its 
higher costs and complexity for setting up the proper environment. The objective of this research is to provide an 
affordable mean for indoor localization using wireless local area network (WLAN) Wi-Fi technology. We combined 
two different Wi-Fi approaches to locate a user. The first method involves the use of matching the pre-recorded 
received signal strength (RSS) from nearby access points (AP), to the data transmitted from the user on the fly. This is 
commonly known as “fingerprint matching”. The second approach is a distance-based trilateration approach using three 
known AP coordinates detected on the user’s device to derive the position. The combination of the two steps enhances 
the accuracy of the user position in an indoor environment allowing location-based services (LBS) such as mobile 
augmented reality (MAR) to be deployed more effectively in the indoor environment. The mapping of the RSS map can 
also prove useful to IT planning personnel for covering locations with no Wi-Fi coverage (ie, dead spots). The 
experiments presented in this research helps provide a foundation for the integration of indoor with outdoor positioning 
to create a seamless transition experience for users.  
Trilateration method uses distance from nearby AP with known Media Access Control (MAC) addresses, calculated 
from signal strength values, to approximate the distance to the user. It is important to note that different networks of 
AP, particular ones with different hardware configurations, may vary in calculating the distance. Unlike fingerprinting, 
this method does not require priori data collection. 
 
Wi-Fi fingerprinting requires a robust RSS database which will be used for generating signal strength maps as well as 
used for matching. Each reference point includes signal strength measured from all accessible AP. Live RSS data can 
then be compared to the find the closest match from the database which stores the location of each reference point.  
Fingerprint matching algorithm generally consists of two components: the radio map and the estimation method. The 
radio map must be established as part of the training phase to building up the database. The most commonly used 
estimation method, and also used in this experiment, is the Nearest Neighbourmethod. Other methods include the 
Support Vector Machine, as well as Hidden Markov Model. 
[4] Xiuyan Zhu, Yuan Feng(2013)Wireless node localization is one of the key technologies for wireless sensor 
networks. Outdoor localization can use GPS, AGPS (Assisted Global Positioning System) [6], but in buildings like 
supermarkets and underground parking, the accuracy of GPS and even AGPS will be greatly reduced. Since Indoor 
localization requests higher accuracy, using GPS or AGPS for indoor localization is not feasible in the current view. 
RSSI-based trilateral localization algorithm, due to its low cost, no additional hardware support, and easy-
understanding, it becomes the mainstream localization algorithm in wireless sensor networks. With the development of 
wireless sensor networks and smart devices, the number of WIFI access point in these buildings is increasing, as long 
as a mobile smart device can detect three or three more known WIFI hotspots’ positions, it would be relatively easy to 
realize self-localization (Usually WIFI access points locations are fixed). The key problem is that the RSSI value is 
relatively vulnerable to the influence of the physical environment, causing large calculation error in RSSI-based 

http://www.ijirset.com


Localization based User Tracking Using RSSI Fingerprint 
 

Copyright to IJIRSET                                                                      www.ijirset.com                                                                         15   

localization algorithm. The paper proposes an improved RSSI-based algorithm, the experimental results show that 
compared with original RSSI-based localization algorithms the algorithm improves the localization accuracy and 
reduces the deviation. 
Wireless localization algorithms can be roughly divided into two categories, Range-based and Range-free localization 
algorithms. Range-based localization algorithms mainly include RSSI-based trilateral localization algorithm, arrival 
angle algorithm (AOA), arrival time algorithm (TOA) and time difference of arrival (TDOA) algorithm. TOA requires 
precise clock synchronization, TDOA node is equipped with ultrasonic transmitters and receivers; AOA needs antenna 
array or microphone arrays. These three algorithms localization accuracy is high, however with high hardware 
requirements.  
Range-free localization algorithm mainly includes centroid algorithm, DV-hop algorithm, MDS-MAP algorithm and 
convex programming. Range-free algorithms mainly use the geometric relationship between neighboring nodes to 
estimate localization. They have low hard-ware requirements, but the localization accuracy is too low for indoor 
environment. Because of its simple, easy-understanding and low cost, RSSI-based trilateral localization algorithm has a 
wide range of applications. 
 

III. PROPOSED WORKS 
 

To predict the user in the indoor localization by using geofence creation and wireless indoor localization Using Google 
maps API admin have create the geofence for create the particular user location .The Geofence was triggered when user 
entry and exit status for the particular location. Then entire location has been divided and it is separated as segments for 
each segments user can get the user location by finger printing Wi-Fi status. 
 

 
Figure 1.1 System Architecture 

 
.In traditional approaches, fingerprints are geographically unrelated, losing the possibility of building fingerprint space. 
In fingerprint database, fingerprints are associated with their collecting locations (i.e., fingerprints are labeled with 
locations). Such associations are achieved by mapping fingerprint space (fingerprints) to stress-free floor plan 
(locations). In LiFS, the fingerprint database is updated continuously according to newly collected data, such that the 
database reflects the up-to-date radio signal distribution. As shown in fingerprint database, as the core component 
connects training and operating phase. In Operating phase, when a location query comes, usually an RSS fingerprint 
sent by a user, LiFS takes it as a keyword and searches the fingerprint database. The best matched item is viewed as the 
location estimation and sent back to users. To find the best matches, many searching algorithms can be used. 
 

IV. MODULES 
 

A. GEOFENCING 
Geofencing software tools or applications that utilize global positioning systems (GPS) or radio frequency 
identification (RFID) to establish a virtual perimeter or barrier around a physical geographical area. 
 
Geo-fence apps and tools monitor when mobile devices or other physical objects enter or exit an established geo-fenced 
area and provide administrators with alerts .when there’s a change in status for a device. These alerts can take the form 
of text messages, e-mail notifications, phone calls or similar means of communication. For Creating Geo fencing we 
have input needed location latitude and longitude. And the boundary range for geofence has been given as the input. 
Here we use the geofencing module for monitoring user entry and exit status within the created fence. 
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The Admin will activate the geofence for the all users then it will activate on each users. If user will be enter or exit to 
the particular location then it will be fetched through that particular user. 

 
Figure 1.2 Geofencing 

 
B. RSSI(Received Signal Strength Indicator) 
RSSI is a Radio-Frequency (RF) term and stands for Received Signal Strength Indicator. It is a measure of the power 
level that a RF device, such as Wi-Fi or 3G client, is receiving from the radio infrastructure at a given location and 
time. For instance, the power level a laptop is detecting from a nearby AP. Signal Transmitter has transmit signals in 
certain decibels(dB) the receivers gain range has varied from depending upon the location .By using signal 
measurement of received signal strength indication we can measure distance from the transmitter and receiver. 
Here we use the RSSI methodology for location estimation for android indoor location. The Location Fingerprints are 
stored in the particular Locations only. These phase is consist of two phases testing phase and evaluation phase. In the 
testing phase user has import the location fingerprints into the location finger print database after that of location finger 
printing use. 
 
C. WIRELESS LOCALIZATION 
The location estimation methods can be classified into target/source localization and node self-localization. Due to the 
availability of such low energy cost sensors, microprocessor, and radio frequency circuitry for information 
transmission, there is a wide and rapid diffusion of wireless sensor network (WSN). 
 
The Indoor localization has retrieves the user location measurement by using wireless network devices. The Outdoor 
localization can be done with geofencing. But predicting user location information has to be only done with the 
wireless localization method. 
 
Many of service providers are available for outdoor localization like Google maps etc. But in indoor localization there 
is only one user has been availed for that particular location. Indoor localization has to be only solution for fetching 
that. 
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Figure 1.3 Wireless Localization 
 
D INDOOR LOCALIZATION 
An Indoor Localization is a system to locate objects or people inside a building using radio waves, magnetic fields, 
acoustic signals, or other sensory information collected by mobile devices. There are several commercial systems on 
the market, but there is no standard for an Indoor Localizationsystem. Systems use different technologies, including 
distance measurement to nearby anchor node. 
They either actively locate mobile devices and tags or provide ambient location or environmental context for devices to 
get sensed. Here we used the wireless localization and RSSI finger print methodology to identifying the user 
corresponding location. The location finger print methodology was find out the indoor measurement Indoor localization 
has been adopted with that particular respective. 

 
Figure 1.4 Indoor Localization 

EUSER TRACKING 
User has been login into that particular location the user location monitoring will be increased through that particular 
location also user has been the user will be handling that particular location. 
 
By using user location information’s are fetched out from the user location finger print database that will be fetched out 
from the user location. 
 
The user information from indoor localization can be fetched through the particular location. First the geo-location of 
the user is fetched using GPS module. The Google maps embedded application interface can be fetched through 
Android application. 
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Only the user information are fetched through that entire application also every user from their entire applications can 
leverage fetched out from user location. The user tracking can be done through that particular user information are 
fetched and matched with that location finger print database. 

 
Figure 1.5 User Tracking 

 
V. CONCLUSION 

 
To predict user particular location in indoor localization using geofence creation and wireless indoor localization with 
Google Map API admin. User will register and login, it will show the user particular location. For creating geofence by 
GPS, latitude and longitude will be monitored and stored. The geofence are triggered when the user enter into created 
geofence. Admin can create, view and delete geofence. Admin will get RSSI fingerprint value from Wi-Fi access points 
and store in RSS fingerprint database. While tracking the user it will match current RSSI with stored database. Then 
admin will track the user location in created geofence. 
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