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Abstract—New students, as well as Erasmus or 
disabled students feel often challenged in their 
first weeks of classes, when they cannot find the 
way to their classrooms or the easiest way to do 
it. InDoor Mapping is an application that similar to 
a GPS navigation application allows users to 
navigate through buildings while being able to see 
their current location, the desired location, and 
the connection path. With this assistive 
technology, students have a much easier time 
walking around the campus in the beginning of 
their journey. Also, the ability to adapt paths for 
disabled people, makes this tool a more inclusive 
and pro-accessibility initiative.  
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I.  INTRODUCTION 

The Indoor Mapping application can be explained 
as a web and mobile application with the purpose to 
guide and assist its users in navigating within an 
indoor environment. This allows the user to see the 
path from his current to his desired location. To be 
possible for the user to navigate through the facilities, 
beacons are placed in selected points, like the building 
entrances, for example, and then, the beacon can 
deliver the information to the application which allows 
the application to locate the user in the facilities and 
with that information it can generate and deliver a path. 

This initiative, first designed and planned for the 
Superior Institute of Engineering of Porto (ISEP), falls 
within the need to welcome and assist its students, 
whether they are incoming students that struggle to 
move around the premises, Erasmus students that do 
not speak the language and not always find a person 
who can help them or even disabled students, that can 
benefit from this application by simply having access to 
the mapping information and the easiest path to take. 

Finding their way to the classroom, when struggling 
to communicate, for instance, can be a challenge. 
Providing new, welcoming and inclusive tools, offers all 
students the chance to have an easier journey [1] [2] 
[3] [4].   

II. RELATED RESEARCH 

In the past years, research is being made regarding 
localization science and engineering, that enables the 
development of several applications [5].  

These applications found geolocation useful for 
mapping, important for our project and technology that 
is based on this concept. In simple terms, “geolocation 

denotes the position of an object in a geographical 
context” [6].  

Geolocation 

Not a new concept in the world of software location, 
geolocation consists of tracking the position of a given 
individual or object [5] [6] [7]. In the world of software 
development, it is used in very different ways such as 
in AirTags. Developed by Apple, AirTags are small 
circular devices, designed to be attached to items like 
keys and wallets, so the user can track them via 
Bluetooth using Find My App. Its’ hardware can help 
specify the location of the AirTag, overcoming 
difficulties that Bluetooth usually presents when the 
location has different obstacles. These devices work 
by sending a secure Bluetooth signal along nearby 
devices (from Apple), so they can send anonymously 
the location of AirTag to iCloud. It is important to note 
that the other users don’t realize they are sending the 
location of AirTag to its owner. In “lost mode”, an 
AirTag user will receive a notification from the moment 
AirTag enters the Bluetooth network. 

Indoor mapping 

Navigation techniques in outdoor settings have 
been developed and allows users to move around 
locations on foot, by car or even by public transports. 
However, indoor navigation and consequently indoor 
mapping are still underdeveloped, despite its high 
potential. 

Similar to outdoor mapping, indoor mapping allows 
individuals to access navigation information. To do so, 
new technologies are necessary: 

In general, providing accurate location and 
navigation indoors will require extensive 
infrastructure or the implementation of multiple, 
complementary technologies (….). In fact, the 
trend in indoor geolocation research seems to 
point towards the integration of hybrid sensor 
technologies. The effectiveness of different 
sensors can vary based on the environment of 
operation and the tracked subjects’ motion [7]. 

In the case of the InDoor Mapping application, we 
are using use beacons, a sensor technology, to detect 
the user’s location within the complex of the building. 

III. METHODS AND MATERIALS 

A. Concept 

The purpose of the project is to help new students 
or ERASMUS students to navigate within the schools’ 
buildings more easily. This project can also be 
described as a new navigation technology with 
features that help deaf, blind, and physical impaired 
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