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Abstract

Indoor positioning system IPS works like Global Positioning System [GPS] is used to locate
and track object and places. But the difference here is that as per the name of the proposed system,
IPS is used to locate objects and places inside the buildings. Since there is no standard indoor
positioning system on the market; we are trying to develop one. Like Google Maps, we are working
to provide Single application for all indoor map that will be It has become a major field of research
worldwide to work on and develop an accurate indoor positioning system since the previous 4 to 5
years.

As GPS is fully evolved tracking and navigation system this system is available in many forms now
a day, but the most developed and publically available is Google Maps. It is available as web
applications and mobile application. It is free to use; and is very accurate. Now if we talk about
modern architectures, buildings they cover vast squares of land i.e. huge shopping malls and
airports. These places have sometimes complex inside pathways or huge corridors similar to each
other, that people often get confused or get lost; and for the newcomer that would be a nightmare
no matter of the signboards, GPS does not provide navigation through these buildings. There are
some there are some locally available Indoor positioning systems that provide indoor positioning
using different technologies i.e. RFID tagging, Bluetooth low energy [BLE] (HULTGREN &
PAPATHANOPOULOS, 2014) beacon technology and wireless technologies, but they are highly
expensive and some of them are also not very accurate.

Now IPS provides a smart, handy and relatively cheap solution to this problem. It uses wireless
routers to triangulate/locate points. It also provides 2D maps of the places/buildings, so that a
person could easily navigate through. Our system will be less costly because we will use already
deployed WIFI routers in the buildings; we will use them for triangulation and as direction beacon.

This system consists of a mobile application, WIFI routers online database systems, and Google
firebase platform. The app [Locator] is developed by using IDE Android Studio for android
application development that uses Java as the default language for development.

Above figure (a) is sample map of a building to demonstrate
the map style used by locator application.
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Definitions and Acronyms

ACRONYM

DEFINITIONS

WE The Project Team [Advisors, Leaders, Other
Members].

UMT University of Management and Technology

POS Point of Sale

IPS Indoor Positioning System

GPS Global Positioning System

HTML Hypertext Markup Language

XML Extensible Markup Language

WIFI Wireless Fidelity [Wireless Technology]

RFID Radio Frequency Identification

Sensor Fusion

Sensor cloud deployed to make smart environment.

TTS Text to Speech.

INS Inertial navigation system
RFID Radiofrequency ldentifier
RSS Received signal strength.
Ap Access Points

dbm Decibel milliwatt.

Table 1: table of acronyms and definitions
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1. INTRODUCTION
I ——

1.1  Motivations

In this upcoming era, the world is becoming more and more advanced and heading towards smart cities
technologies. The concept of pervasive environment has become more practical and applicable, which
provides ease to users. Google Maps/GPS is a well-known positioning system provided by Google. This is a
very comprehensive system which allows the user to locate its position, locate famous landmarks, track other
person's location via location sharing options. Moreover, it provides live navigation to users guided by voice
usually using a TTS [text to speech]. It all works well but when we talk about indoor positioning it fails to
predict the exact location of the user. This due to since there are no maps available for the interior of the
buildings, or the signals of the device got trapped and are not detectable to the beacon mainly the satellite in
this case.

The motivation is the indoor localization problem. We are proposing a solution that will not only provides
you indoor navigation but many add on features in a long run.
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