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Abstract—A navigation system allows a person to traverse a path 
from an initial to the final position such that it is most efficient and 
easy to use. Various technologies used for this purpose are RFID, 
Bluetooth, Infrared, GPS (geo positioning system), and Wi-Fi. 
Technologies like GPS work perfectly well in an outdoor environment 
but the signals are very weak inside a building or premises (like 
schools, mall, hospital etc.) and technologies like RFID and 
Bluetooth have the limitation in range where the signals can reach. 
Navigation assistant system (NAS) instead uses WIFI technology 
which when used with techniques like triangulation helps in tracking, 
positioning and navigation to fulfil user’s need. This system allows 
user to download already plotted maps for the purpose of navigation. 
Triangulation method utilizes Wi-Fi routers which already exist 
inside the building infrastructure for the purpose of localization. 
User is provided automatically with the shortest and most efficient 
path to any destination for navigational purposes. The service of 
saving location is provided so that it can be used any time in the 
future to return to the required destination via the shortest path. 
 A user of this system has the access to Calendar which consists of 
various events, offers held at the premises on some date in the future 
and user can also track their friends. It’s a simple system which can 
be learned and used very easily by any smartphone user. 
 
Index Terms: Navigation, Position determination, Wireless sensors, 
Site Plotting 

1. INTRODUCTION 

Wireless fidelity (Wi-Fi) another term for WLAN has the 
usability for networking various devices together through 
signals sent from various WIFI routers. WIFI works with the 
concept of received signal strength (RSS) which is utilized by 
navigation assistant system through smartphones which uses 
these signals for the purpose of localization and tracking. As 
mobile handheld devices has the capability to capture the Wi-
Fi signal strength through Received signal strength (RSS).Wi-
Fi routers detect (RSS) signal to locate the User’s location. 
Localization of a system can be achieved through the Wi-Fi 
access point which is already installed in an indoor 
environment. When user entered in the premises includes 
mall, campus, hospital, etc. then this navigation system helps 
the user for turn by turn navigation and provides the exact 
location. Firstly a sensor called Wi-Fi is inbuilt sensor which 

is already installed in the smartphones and secondly in the 
closed buildings the Wi-Fi is already available. Triangulation 
method is used which uses three or more WIFI routers to 
localize the user. Wi-Fi routers are used for signal strength as 
the signal strength is an important aspect of positioning the 
user in an accurate way. Therefore three routers are used with 
strong signal strength so that the exact position of user can be 
displayed. Navigation can be achieved by controlling and 
maintaining user orientation from one place i.e. source to the 
another place i.e. destination. To navigate the user inside the 
premises maps are required which are already stored in the 
database by the administrator. Site creation and site definition 
are the two responsibilities of an administrator who designs 
the custom maps. Site creation is a process of canvas creating 
on which map can be plotted. Now the image is uploaded on 
the canvas thus pixel of that image should match the canvas. If 
maps are not available or stored in database then the Creation 
and uploading of map is done by administrator. Site definition 
is another process where admin defines the north of the maps, 
specify the indoor objects like walls, rooms define the path 
and routes and then it is uploaded for the user. 

When user visit a site various functionality is provided to the 
user by downloading maps user can navigate throughout the 
premises. User can download the site image as well as upload 
the maps which will be used by administrator. Administrator 
plotted the map on the canvas and then will be downloaded 
and used by user. By Navigation assisting system user find 
their exact location and if the current location is displayed 
then user needs to enter the require destination through 
shortest distance user navigate turn by turn along the path to 
their destination. If user want to save location then while 
navigation the user can save the outlet location and if they 
want to save parking spot then this can be easily saved and 
located. 

User can also browse the offers, events or upcoming calendars 
and communicate with other person who already in the 
premises and installed this application in their devices. 
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Fig. 1: Navigation assisting system 

2. BACKGROUND 

While presenting the Navigation assisting system approach, 
here first focused on the various approaches used for an indoor 
environment. Many potential techniques and approaches are 
developed to navigate and localize the user. As these potential 
techniques are Geo positioning system (GPS), Radio 
frequency identification (RFID), Bluetooth, Infrared, Cell 
tower and Wi-Fi. GPS is widely used for an outdoor 
environment as it is inadequate in an obstructed area. GPS is 
continuously improving for an outside areas it shows accurate 
position of user for navigation and localization. Bluetooth is a 
communication device which is used for few meters. The 
range of Bluetooth is inadequate for large distance 
communication and it is very expensive for implementation. 
RFID is very commonly used technology which is 
implemented to identify the tag id of users. The locator and 
identifier are the two entities which is costly but reliable and 
adequate. Locator captures the tag id which are attached in 
premises or entrance and tag id is given to the user through 
which locator identifies user presence. But hardware and other 
proprietary devices is very cost effective. Infrared is a pioneer 
technology which is limited to a short distance but its accuracy 
inside the building is very high. Due to its limited range of 
network it is not impressive for localization and navigation 
and the cost of sensors and hardware installation is very high. 
Cell tower uses communication network area where the range 
or strength of signal is determined. Cell tower has cell Id and 
cell of origin through which communication between mobile 
handheld devices occur. But the cell tower techniques are not 
used as it is very limited and it is unavailable in buildings or 
closed environment. Wi-Fi is widely used technology which is 
easily available everywhere nowadays. Range of Wi-Fi is 
relatively high as compared to other proprietary devices. Wi-
Fi routers are used to localize the user in the closed 
environment and due to these routers the signal strength is 
measured. Wi-Fi is adequate technique for an indoor 
environment as it penetrates the closed area where GPS are 

unreachable. Wi-Fi is technology which is used in navigation 
assisting system. 

There are various positioning approaches have been developed 
for localization and navigation system. Cell of origin which is 
used for cellular mobile communication is inaccurate in 
buildings. This technique is useful for outdoors. Other 
techniques are angle of arrival, Time of arrival, angle 
difference of arrival and time difference of arrival which is 
defined using signal strength and propagation time. The 
accuracy and performance is depending on the 
synchronization and propagation delay. These techniques 
require additional hardware i.e. base station for determining 
angle and orientation sensors to locate the user. Localization 
fingerprinting is another positioning technique which is used 
for sensors calibration and highly accurate but its complex 
implementation method is time consuming as it uses algorithm 
called matrix correlation which is used to locate the exact 
position. Triangulation is a method which requires three or 
more routers to locate the user.it requires wireless signal 
strength to estimate the location of user. As this method is 
easy to implement and simple to use. 

3. SYSTEM DESIGN 

In proposed system the various modules are integrated in a 
single unit which provides functionality for navigation 
assisting system. Starting of the system various features are as 
follows: 

 Firstly the system provides the scanning functionality 
through which a list of sensor is displayed. The range of 
WIFI signal is detected in the smartphone. 

 Site creation and definition are the main functionality 
done by administrator. Thus administrator uploads the 
image which is available to the user so that from the 
server user can download the map. 

 To find the pinpoint location of the user, the Wi-Fi makes 
use of triangulation method which received signal from 
three routers available in the premises. 

 When user specifies the destination then the system plots 
the route from source to destination and provides the 
efficient path to the user to go. 

 The location where the user wants to go later would be 
saving so that the user can easily navigate. 

 The facility of browsing offers events and upcoming 
calendar is provided to the user. 

 The communication between friends who are inside the 
premises can be done and locate them in the premises. 
 

The modules which are developed integrate to the system i.e. 
navigation assisting system is: 

There are two users i.e. Administrator and smartphone user. 
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3.1. Admin application 
3.1.1. Map creation. Admin is responsible for creating 
custom maps and uploading maps for the user if maps are not 
available. The canvas is created where the maps are uploaded 
and the image is mapped. It connects the point which is set by 
the admin i.e. XY coordinates of the rooms, corridor etc. All 
the points are connected to display the efficient path which 
available to the user to go along the routes. 

3.1.2. Map definition. In this functionality administrator 
defines the rooms, set the path and set the north for the user. 
The definition of map defines the path between the locations, 
defines the scale of image which is to be mapped on the 
canvas. The pixels of image are converted into meters which 
are defined by the admin So that user location on the floor 
plan is displayed correctly. This map is uploaded on the 
dedicated server for the user. 

3.2. User centered application 

3.2.1. Map download. Map can be downloaded and provided 
to the user when he entered in an indoor environment or visit 
the site i.e. mall, campus, hospital etc. The maps are available 
on the server which is created by the administrator. 

3.2.2. Scanning. The sensors are used i.e. accelerometer to 
help the user for performing tracking functionality. 

3.2.3. Wi-Fi Positioning. This functionality allows user to 
find WIFI signal and reads them so that the position of user 
can be localize and track the exact location which is plotted on 
the canvas. 

3.2.4. Navigation. Through the current location of the user, 
the dedicated path is to be defined and plotted thus from 
source to destination the user can easily navigate. Here the 
dedicated path is plotted along with user can travel correctly. 

3.2.5. Save location. This function is provided to the user so 
that he can save the current location or any other spot where 
he want to go or thus bookmark the place to go. Like parking 
spot thus user save the parking place when he come back then 
through save location the spot is located easily.  

3.2.6. Browse Offers and events. By using calendars and 
browsing them the user gets the information about the events 
and offers. Thus upcoming schedules are facilitating to the 
user and this function is utilized efficiently and actively. 

3.2.7. Find friends. By using find friends the user track their 
friends who are inside the premises and using the same system 
in their smartphone. Thus this system enables users to 
communicate with each other. 

3.2.8. Feedback. The utility of this function is to provide user 
the facility of reviewing or comment about the system. 

4. ALGORITHM 
4.1. Triangulation method 
WIFI routers are used to localize (to find the exact position of 
the user) user through a concept called triangulation method. 

Triangulation as the word indicates requires use of three WIFI 
hot spots for the localization purpose. It requires two main 
things:  

• Signal strength  
• Coordinates 

 
Received signal strength based triangulation is used in this 
system. As it play a vital role to localize the user in the 
perimeter which was enclosed in certain environment. Even 
though using router there is always an issue of signal strength 
thus by using at least three routers the signal strength obtained 
is good and the user is easily located. For an outdoor 
environment it’s not a big deal but for indoor environment it is 
required that the signal strength is measured and certainly used 
to determine the position of user on the floor plans. 

4.2. Map matching Algorithm 

The image is uploaded on the canvas, to load the image on it 
first the pixels are converted into meters and then set the 
rooms and paths, specify the north and distance between the 
two points are defined after performing these task the map is 
matched to the exact premises or floorplan. Thus to provide 
the pinpoint location to the user map matching algorithm is 
used. 

4.3. Navigation Queries 

Navigation queries is used which is in simplified manner and 
the stored procedures are created using dedicated SQL server. 
The queries make use of the user current location and thus 
provide the destination path which is already plotted by admin 
on floorplans. Navigational queries assemble all the utility of 
premises thus by plotting the XY coordinates on the map 
admin set he points. Admin facilitate the link between the two 
points and specify the distance among them using navigation 
queries. Optimizing the nearest point to move on the admin 
creates the path and thus efficient path is provided to the user. 
Navigation query uses the criteria on which the user moves 
along the shortest path to the target. 

5. SYSTEM IMPLEMENTATION 

Navigation assistant system (NAS) uses the WIFI technology 
and triangulation approach to locate the user. Android 
platform based programming and libraries are used. Eclipse 
SDK package and web services are used to provide the 
processing libraries and dataset. To calculate the pinpoint 
location of user, signal strength is measured through 
triangulation method which uses at least three routers, less 
than three routers drops the accuracy. Site creation and 
definition is introduced by administrator which is then 
uploaded on the canvas. Custom maps can be created using 
pixels rendered on the scale. The maps are uploaded on the 
canvas and then the pixels are converted into meters. By 
setting XY coordinates the rooms and corridors are defined. 
By map matching algorithm the system specify or match the 



98

nor
dat
dat
ma
the
pro
use
sho
nav
bro
fun
com
rev

6. 

Th
dev
dev
fun
fin
var

rth, rooms and
ta on the floo
tabase thus to 
ap matching is 
e user from 
ocedures are u
er can easily n
ortest path is 
vigate in an 
owse offers an
nctionality use
mmunication. 
views and com

F

EXPERIME

his system is
velopment en
vice is used ca
nctionality is a
nal outcomes 
rious modules 

A
Print ISSN: 

d determine the
or plan. As ma

track the use
done. Navigat
source to de

used through s
navigate to thei

provided to t
efficient time

nd events throu
er can track f
By Using func

mment on the N

Fig. 2: System I

ENTAL ANAL

s developed 
nvironment) w
alled smartphon
analyzed and th
for NAS (na
are as follows

Fig. 3: Senso

Advances in Co
2393-9907; On

e location distan
ap are upload

er on the unde
tion Queries is
esire destinatio
setting their po
ir destination. 
the user so th
. User can sa

ugh the server. 
friends and oth
ctionality of fe
avigation syste

Implementation

LYSIS  

in Eclipse 
with android. 
ne through wh
he experiment
avigation assis
: 

rs calibration 

omputer Scienc
nline ISSN: 23

nce using sens
ded and stored
erlying floorpla
s used to navig
on. Navigatio
oints on the m
The efficient a

hat he can eas
ave location a
By Find frien

her members 
eedback user se
em. 

n 

IDE (integra
The measur

hich the follow
s are shown. T
sting system) 

 

ce and Informat
393-9915; Volu

sors 
d in 
ans 

gate 
onal 
map 
and 
sily 
and 

nd’s 
for 

end 

 

ated 
ring 
ing 

The 
of 

 

7. CO

Navigat
the func
the user
providin
images 
setting 
be set 
provide
adminis
between
willing 
for upc
where u
the syst
about t
which 
premise
user by 

8. AC

This pro
my proj
friends 
develop

REFER

[1] Ale
of 
Sup
Info
Pete
CO

[2] Am
Siar
TRA
10, 

tion Technolog
ume 2, Number

Fig

ONCLUSION 

tion assisting 
ctionality into 
r Administrato
ng XY coordin
are used whe
north the direc
from source 

ed to the use
strator defines
n the locations
to go later on.

coming calend
user can track t
tem. The user 
the system. Th
is according 

es. This system
detecting WIF

CKNOWLEDG

oject has been
ject guide Pro
and family m

pment of my pr

RENCES 

exey Kashevnik,
Indoor Positio

pported by Sm
ormatics and Au
ersburg, Russ

ONFERENCE OF
mir Nakib, Boub

rry, Mobile Trac
ANSACTIONS 
OCTOBER 201

Shwe

gy (ACSIT) 
r 10; April-Jun

g. 4: Navigation

 

system is a sy
one and provi

or creates the 
nates to the roo
ere pixels are 
ction is determ

to destinatio
er for navigat
s the points 
. The user can 
 It provides th

dar. Find frien
their friends th
can give feed

his paper prov
to the user w

m works effecti
FI signal in the 

GEMENTS 

 done under th
of S.R. Idate. A
members who
roject work. 

, Maxim Shche
oning Systems 
martphones. Sa
utomation of Rus
ia. _PROCEE
F FRUCT ASSO
bakerDaachi, Mu
cking Based on 
ON MOBILE C

14. 

eta Shandilya an

ne, 2015 

n system 

ystem which i
ides the effecti
site map for t
oms and corrid
converted into

mined and the p
on. The effici
tion in this f
and marks t
save the spot 
e browse offer

nd is another f
heir location is 
dback and thei
vides all the f
when they are
ively and effici
smartphone. 

he guidance an
A special than
o inspired me

kotov, Compara
Based on Com

aint-Petersburg 
ssian Academy S

EDING OF 
OCIATION. 
ustapha Dakkak
Fractional Inte

COMPUTING, V

nd S.R. Idate 
 

 

integrates all 
ive results to 
the premises 
dors. Bitmap 
o meters. By 
points are to 
ient path is 
functionality 
the distance 
for where he 
rs and events 
functionality 
displayed in 
r experience 
functionality 
e inside the 
iently for the 

nd support of 
nks to all my 
e during the 

ative Analysis 
mmunications 
Institute for 

Science Saint-
THE 12TH 

k, and Patrick 
gration, IEEE 
VOL. 13, NO. 



Wi-Fi Assistant Triangulation and Navigation System for an Indoor Environment 99 
 

 

Advances in Computer Science and Information Technology (ACSIT) 
Print ISSN: 2393-9907; Online ISSN: 2393-9915; Volume 2, Number 10; April-June, 2015 

[3] Takamasa Higuchi, SaeFujii, Hirozumi Yamaguchi, Member, 
IEEE, and TeruoHigashino,Mobile Node Localization Focusing 
on Stop-and-Go Behavior of Indoor Pedestrians, IEEE 
TRANSACTIONS ON MOBILE COMPUTING, VOL. 13, NO. 
7, JULY 2014. 

[4] Lyu-Han Chen, Eric Hsiao-Kuang Wu, Ming-Hui Jin, and Gen-
Huey Chen,Intelligent Fusion of Wi-Fi and Inertial Sensor-
Based Positioning Systems for Indoor Pedestrian Navigation, 
1530-437X (c) 2013 IEEE. 

[5] Li Geng, Mónica F. Bugallo, AkshayAthalye, and Petar M. 
Djurić, Indoor Tracking With RFID Systems,IEEE JOURNAL 
OF SELECTED TOPICS IN SIGNAL PROCESSING, VOL. 8, 
NO. 1, FEBRUARY 2014 

[6] Nicholas D. Lane, Emiliano Miluzzo, Hong Lu, Daniel Peebles, 
Tanzeem Choudhury, and Andrew T. Campbell, Dartmouth 
College, A Survey of Mobile Phone Sensing, IEEE 
Communications Magazine September 2010. 

[7] Lei Zhang, Student Member, IEEE, Jiangchuan Liu, Senior 
Member, IEEE, Hongbo Jiang, Member, IEEE, and Yong Guan, 
Member, IEEE SensTrack: Energy-Efficient Location Tracking 
With Smartphone Sensors, IEEE SENSORS JOURNAL, VOL. 
13, NO. 10, OCTOBER 2013. 

[8] Indoor Navigation System for Handheld Devices Worcester 
Polytechnic Institute, Worcester, Massachusetts, USA. 

[9] Rui Zhang, Fabian Höflinger, and Leonhard Reindl, Member, 
IEEE, Inertial Sensor Based Indoor Localization and Monitoring 
System for Emergency Responders,IEEE SENSORS 
JOURNAL, VOL. 13, NO. 2, FEBRUARY 2013. 

[10] ThuraiappahSathyan, Member, IEEE, and Mark Hedley, Senior 
Member, IEEE, Fast and Accurate Cooperative Tracking in 
Wireless Networks, IEEE TRANSACTIONS ON MOBILE 
COMPUTING, VOL. 12, NO. 9, SEPTEMBER 2013 

[11] Xing Su, Hanghang Tong, and Ping Ji,Activity Recognition with 
Smartphone Sensors, 
TSINGHUASCIENCEANDTECHNOLOGY ISSNll1007-
0214ll02/11llpp235-249 Volume 19, Number 3, June 2014. 

[12] YuryZhauniarovich, Giovanni Russello, Mauro Conti, Bruno 
Crispo, Senior Member, IEEE, and EarlenceFernandes, MOSES: 
Supporting and Enforcing Security Profiles on Smartphone, 
IEEE TRANSACTIONS ON DEPENDABLE AND SECURE 
COMPUTING, VOL. 11, NO. 3, MAY-JUNE 2014 

[13] Ahmed Saeed, Student Member, IEEE, Ahmed E. Kosba, 
Student Member, IEEE, and Moustafa Youssef, Ichnaea: A Low-
Overhead Robust WLAN Device-Free Passive Localization 
System, IEEE JOURNAL OF SELECTED TOPICS IN 
SIGNAL PROCESSING, VOL. 8, NO. 1, FEBRUARY 2014. 

[14] Nathalie Sonck and HenkFernee, Using smartphones in survey 
research: a multifunctional toolImplementation of a time use 
app; a feasibility study,The Netherlands Institute for Social 
Research The Hague, July 2013. 

[15] Alessio Colombo, Student Member, IEEE, Daniele Fontanelli, 
Member, IEEE, David Macii, Member, IEEE, and Luigi 
Palopoli, Flexible Indoor Localization and Tracking Based on a 
Wearable Platform and Sensor Data Fusion, IEEE 
TRANSACTIONS ON INSTRUMENTATION AND 
MEASUREMENT, VOL. 63, NO. 4, APRIL 2014. 

[16] Alejandro Correa, Marc Barcelo, Antoni Morell, and Jose Lopez 
Vicario, Enhanced Inertial-Aided Indoor Tracking System for 
Wireless Sensor Networks: A Review, IEEE SENSORS 
JOURNAL, VOL. 14, NO. 9, SEPTEMBER 2014. 

[17] AntheaWainSy Au, Chen Feng, ShahrokhValaee, Senior 
Member, IEEE, Sophia Reyes, SamehSorour, Member, IEEE, 
Samuel N. Markowitz, Deborah Gold, Keith Gordon, and Moshe 
Eizenman, Indoor Tracking and Navigation Using Received 
Signal Strength and Compressive Sensing on a Mobile Device, 
IEEE TRANSACTIONS ON MOBILE COMPUTING, VOL. 
12, NO. 10, OCTOBER 2013. 
 
 
 

 


