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ABSTRACT 
 
 
This project consists of designing and developing a cross-platform application 
service. The main functions of this application service are to classify, store and 
display facial expressions recorded by a wearable device. This device, developed 
by the Interactive Media Lab at Keio University, records the distance between the 
user’s face and the wearable. With this information, the application uses machine 
learning to classify the data into one of the eight possible facial expressions that 
can be recorded and stores it in a database. Using this database, users can access 
the application to visualize their recorded facial expressions. This visualization can 
be done in two ways: using a time-based localization, providing users with 
statistics, or using a location-based visualization, providing users with an 
interactive map.  
 
 
 
 
 
 
 
 
 

INTRODUCCION 
 
 
Este proyecto consiste en diseñar y desarrollar una aplicación multiplataforma 
cuyas principales funciones son las de clasificar, almacenar y mostrar distintas 
expresiones faciales que han sido obtenidas gracias a un dispositivo “wearable”. 
Este dispositivo ha sido desarrollado por el laboratorio “Interactive Media Lab” 
perteneciente a la Universidad de Keio y es el encargado de medir la distancia 
entre los músculos faciales del usuario y el “wearable”. Con esta distancia, la 
aplicación utiliza inteligencia artificial para clasificar la información en una de las 
ocho posibles expresiones faciales que, una vez clasificadas, son almacenadas en 
una base de datos. Haciendo uso de esta base de datos, los usuarios de la aplicación 
pueden visualizar las expresiones faciales que han sido obtenidas gracias al 
“wearable”. La visualización puede darse de dos formas: basándose en el momento 
en el que la información fue obtenida, proveyendo en este caso al usuario de 
estadísticas sobre dichas expresiones faciales o basándose en el lugar donde se 
obtuvo la información, disponiendo al usuario de un mapa interactivo donde 
consultarlas.  
 



 
 
 
 
 



1. INTRODUCTION 
 
 

1.1 MOTIVATION 
 

The Interactive Media Lab at Keio University [1] has developed a photosensor machine 
learning based recognition system that can detect facial expressions. This system, named 
AffectiveWear, is an eyewear device packed with photo reflective sensors and a wireless 
micro-controller module which is powered by a Li-Po battery.  
 

 
Figure 1. AffectiveWear 

 
The wearable device measures the distance between its embedded sensors and the skin 
surface of the user’s face. Every time a person changes his/her facial expression, this 
distance changes as seen in Figure 2. Using it, the system can categorise the user’s 
different facial expressions. These facial expressions can be the following eight: neutral, 
happy, disgust, angry, surprise, fear, sad and contempt [2]. 
 

 
Figure 2. Distance variation 

 
One of the advantages of this system is that it can be easily integrated into head-mounted 
displays. Members of the Interactive Media Lab at Yagami Campus have used the system 
to obtain rich facial expressions on VR avatars. Others, have compared its accuracy to 
different facial expressions recognition systems based in camera tracking.  
 
This project, on the other hand, came to life from the idea of making the information 
obtained from AffectiveWear accessible to users.  
 



1.2 RELATED WORK 
 
With the continued growth of smartphones and connected devices [3], applications have 
become an important part in everyday people’s lives. Among those apps, there’s a 
category that has been growing 87% faster than the rest according to a Flurry Analytics 
study [4]. This category is known as “Health and Fitness”.  
 
In the past years, many companies have started taking advantage of this trend by 
manufacturing wearable fitness trackers such as Fitbit, Jawbone Up and recently, the 
Apple Watch. For this reason, nowadays is very easy to find many different applications 
in platforms such as the Apple App Store and the Google Play Store that do things like 
track the steps you take, the amount of water you drink or even your sleep.  
 
For this project, we are going to consider some of the apps that are accessible to users at   
the moment and are related to facial expressions or mood. After some research, it’s easy 
to notice that most of them have two things in common.  
 
Firstly, the user needs to introduce the data manually. Some applications let you 
completely personalize the input as seen in Figure 3 while others give you a small amount 
of options like in Figure 4. In addition, users are usually only allowed to do this once a 
day. 
 

                     
     Figure 3. “Moodtrack Diary” screenshot  Figure 4. “Moods” screenshot 

 

 



The problem with this functioning is that people can easily forget or get tired of 
introducing the data. Some applications implement reminders but these can be dismissed 
quickly.  
 
Another downside of this behaviour is that the application has no way of knowing if the 
information the user introduces is trustworthy. It’s already difficult for a person to know 
the way they actually felt but, if you can only describe your whole day in one mood it 
becomes even more difficult.  
 
Lastly, the second thing most apps have in common is that they don’t give much attention 
to the place you felt that way. While It’s true that some applications record the date, time 
and sometimes the activity the user has done that day, it’s not common for these kinds of 
apps to ask or get the place where the user has felt in a certain way.  
 
 

1.3 GOAL 
 
There are two main goals behind creating an application service to visualize facial 
expressions.  
 
The first one is to allow users to have a better understanding of how emotional states vary 
in their daily life. According to Dr. Alice Saperstein, a Ph.D. Assistant Professor of 
Medical Psychology at Columbia University Medical Center, keeping track of your mood 
can become a valuable component of treatment for psychological disorders including 
bipolar disorder, major depression and anxiety [5]. 
While it’s true that applications can’t yet replace actual doctors, a study by ITOnline 
shows how two-thirds of the American population have shown their preference for digital 
health management over physical [6].  
 
Finally, the second goal is to offer users functionalities not widely spread in these kinds 
of apps. Moreover, the ability to discern places where users have had good or bad times 
according to their mood. 
 
 

1.4 MAIN FUNCTIONS 
 
To accomplish the goals mentioned in the last point the application service must satisfy 
three main things.  
 
First, the application must be able to classify the information obtained from the wearable 
device into one of the eight facial expressions mentioned before. To do this, the 
application needs to use machine learning and, given a training set provided by the 
Interactive Media Lab at Keio University, accurately categorise all the photo sensor 
information into one of the facial expressions.  
 



Once this has been done, the application must upload and store this classification in a 
database. For this project, we’ll be using a SQL database.  
 
Lastly, all the information stored in the database must be accessible to users. To make 
this possible, the application service will allow users to visualize the information in two 
different ways. One way is using a time-based visualization, where users can see the 
information grouped by the moment it was obtained such as the day, the month or the 
year. The second way is using a location-based visualization, where users will be able to 
see the information grouped by the place or coordinates where it was obtained.  
 
 

1.5 SCOPE AND LIMITATIONS 
 
The scope of this project is to be able to develop an application service to visualize facial 
expressions recorded by a wearable device. However, due to time and mean limitations 
there are a few things to mention. 
 
In the first place, the Interactive Media Lab wanted this project to be supported by many 
platforms. For this reason, the whole application has been developed in Unity. Unity is a 
cross-platform game engine that currently supports platforms like iOS, Android, 
Windows, WebGL and so many more. Despite this, the project has only been tested in 
iOS and macOS because they are the only two platforms that I’ve had access to 
throughout the making of the project.    
 
Another thing worth mentioning is that the application service does not communicate 
with the wearable device. For this project, it has been assumed that all the information 
obtained from the seventeen sensors on the wearable device have already been placed in 
a file within the application. From this file, the application service then must classify and 
upload the data.  
This communication, could be easily added in futures iterations of the project as this 
transfer of information will not have any impact on the behaviour of the rest of the 
application.  
 
Finally, the information displayed in the application has been generated by a C# script. 
While it is true that the training set provided by the Interactive Media Lab used in the 
machine learning was obtained from real people, the Lab didn’t record the date or person 
it was from. Moreover, the training set contains information for different facial 
expressions, but the user was asked to make that particular expression by a member of 
the Lab in the same place. In addition, all the training set information was obtained in a 
short period of time, and the project needed plenty of data spread out in different years to 
fully show the capabilities of the application service. For all these reasons, it was decided 
to create a C# script that would generate random data to successfully test all the 
application functionalities.   
 
 
 



2. DEVELOPMENT 
 
 

2.1 TIME AND PLACE 
 
This project has been conducted during an Erasmus + program that took place between 
17th February 2017 and 20th June 2017. The sending university of the program was 
Escuela Técnica Superior de Ingenieros Informáticos (ETSIINF) located in Madrid, Spain. 
On the other hand, the receiving institution was Keio University, more specifically, 
Yagami Campus, located in Kanagawa, Japan.  
 
The project came to life thanks to the Interactive Media Lab and Ph.D. Associate 
Professor Maki Sugimoto, who supervised me during the exchange.  
 
 

2.2 METHODOLOGY 
 
During the development of this project, I was given a place to work in one of the rooms 
that belonged to the Interactive Media Lab. This room was accessible 24 hours 7 days a 
week.      
 
To keep track of my progress, I shared a Google document with Maki Sugimoto. In this 
document, I wrote down all the new progress that I had done every week.  
 
For the proper development of the project and given the period of the Erasmus + program 
it was decided to schedule a meeting once every two weeks. The meetings took place in 
one of the available rooms from the Interactive Media Lab. All members of the lab where 
invited to the meetings.  
 
Usually, the meetings would start by talking about issues related to the Interactive Media 
Lab itself, such as cleaning duties or organized trips. Later, attenders of the meeting were 
invited to talk about their progress in their respective work. Lastly, there was a time given 
for questions to the professor or other attenders.   
 
In addition to this, the week before the presentation of this project another meeting was 
scheduled. In this gathering, attenders gave suggestions to improve my presentation.  
 
Finally, the presentation took place at Yagami Campus on June 15th. The project was 
presented to two professors of Keio University, Maki Sugimoto and Yuta Sugiura.   
 
 
 
 
 
 



2.3 STUDY OF FUNCTIONALITY 
 
The application service that has been developed in this project must satisfy three main 
goals mentioned before: classify the information obtained from the wearable device, 
upload and store that information and lastly allow the user visualize that information.   
 
Since the first two goals must be transparent to the user, for the study of functionality I 
am going to be focusing on the third goal.  
 
Any user of the application will be able to: 
 

- Create an account: If a person wants to use the application and doesn’t have an 
account there must be a way of creating one. To do this, the user will have to 
register an email, a password (twice) and their home and work addresses.  

 
- Log in: To visualize their facial expressions information the user will have to 

authenticate. To do this, he/she will need to introduce the email and password that 
were introduced during the registration process.   

 
- Visualize facial expressions: This visualization, as mention before, will be 

available in two different ways: 
 

o Time-based visualization: This kind of visualization will be divided at the 
same time in three options: 
 

Day visualization: The user will be able to see the different 
percentage of every mood throughout one day. By default, the user 
will see the day he/she is in. There will be an option to change the 
date. In addition, the user will be able to see a more detailed view 
to discover his/her mood in the morning, midday, afternoon, 
evening, midnight and late-night.  
 
Month visualization: The user will be able to see the different 
percentage of every mood throughout one month. By default, the 
user will see the month he/she is in. There will be an option to 
change the month and year. In addition, the user will be able to see 
a more detailed view to discover his/her mood in every day of the 
month.  
 
Year visualization: The user will be able to see the different 
percentage of every mood throughout one year. By default, the 
user will see the year he/she is in. There will be an option to change 
the year. In addition, the user will be able to see a more detailed 
view to discover his/her mood in every month of the year.  
 



o Location-based: The user will be able to see his/her mood in the location 
it was recorded. To do this, there will be an interactive map with the mood 
pinned in the location. By default, the map will display the location where 
the user is in. Although the map is interactive, there will be three buttons 
to change the section of the map. These will be the button to go to the 
user’s home address, the user’s work address and the user’s actual location.  
 

- Edit user’s information: The application will allow a logged user change 
information like their email, password and home and work addresses.  

 
- Logout: The application will allow logged users log out of the application.  

 
- Delete all data: The application will allow logged users to delete all the classified 

and stored data about the facial expressions. 
 

- Delete account: The application will allow a logged user to delete completely their 
account. This means the user will be removed with all his/her facial expression 
information. 

 
All these functionalities are divided in the final version of the application in the following 
views that will be also talked about in more detail later: 
 

- Login view: This view allows users to log into the application if they already have 
an account. 
 

- Sign up view: This view allows users to create a new account.  
 

- Loading view: This view is displayed to the users when information about the 
mood of the users is being downloaded to visualize.  

 
- Day view: This view allows users to visualize their data. Since it’s the day view, 

it will show only the information from a day. This day can be changed within the 
view. In addition, it lets users see more detail information about their mood from 
the day selected.  

 
- Month view: This view allows users to visualize their data. Since it’s the month 

view, it will show only the information from a month. This month can be changed 
within the view. In addition, it lets users see more detail information about their 
mood from the month selected. 

 
- Year view: This view allows users to visualize their data. Since it’s the year view, 

it will show only the information from a year. This year can be changed within 
the view. In addition, it lets users see more detail information about their mood 
from the year selected. 

 



- Map view: This view allows users to visualize their data. As the name of the view 
suggests, the mood information about the user is displayed in an interactive map. 
In addition, this view allows users to change the location to their actual position, 
home or work location. 

 
- Settings view: This view allows users to change their email and password 

providing the older one. In addition, it lets them change their home and work 
addresses. Lastly, it has three buttons, one for login out, another for deleting all 
their information and the last one to delete his/her account completely.  

 
- Tutorial view: This view is displayed to new users when they first log in. It guides 

them through the different buttons and options of the application before they start 
using it.  

 
 

2.4 USED TECHNOLOGIES 
 
In this section, I’m going to introduce and briefly describe all the different technologies 
that have made possible this project. To do this, I have divided them in five categories. 
 

2.4.1 Game Engine 
 

As mentioned before, this whole application has been developed in Unity. Unity 
is a cross-platform game engine released in 2005. It was developed by Unity 
Technologies, a company founded in 2004 with the goal of making the 
development of 2D and 3D interactive content as accessible as possible to as many 
people around the world as possible [7]. There are three different versions of 
Unity: Personal, Plus and Pro. For this project, it was used the Personal version 
since it’s free.  
One of the advantages of Unity is that it currently supports more than 25 platforms 
across mobile, desktop, console, TV, VR, AR and the Web [8]. Some of these 
platforms can be seen in Figure 5. Having these many platforms supported means 
that you can build something in Unity and deploy it in many devices effortlessly. 
This characteristic suits perfectly the will of the Interactive Media Lab of making 
the application available in as many platforms as possible. 
  

 
Figure 5. Platforms supported by Unity 



Another advantage of Unity is that it has an Asset Store. The Asset Store contains 
more than 15000 free and paid 3D models, editor extensions, scripts, shaders, 
animations and so much more that can be added to your project. Despite this, no 
assets were used in this project. 

 
2.4.2 Cloud Services 

 
- Google Cloud SQL: Cloud SQL It’s a fully-managed service that makes easy to 

set up, maintain, manage and administer relational databases on Google Cloud 
Platform. This service was released by Google in 2014 and is compatible with 
either MySQL or PostgreSQL [9]. One of the advantages of Cloud SQL is that it 
has high performance and scalability. In addition, it has 99,95% availability. 
Since it provides a database infrastructure for applications running anywhere, in 
this project it has been used for storing the application database.  
  

- Google Compute Engine VM: This technology it’s an infrastructure as a service 
(IaaS) offered by Google and released in 2012. Google Compute Engine VM 
delivers virtual machines running in Google’s data centres. This virtual machines 
are called instances. Compute Engine instances can run public images for Linux 
and Windows Server that Google provides. In addition, you can also build and 
run images of other operating systems. One of the advantages of Compute Engine 
VM is that virtual machines boot quickly, have persistent disk storage and deliver 
consistent performance [10]. In this project, the instance has been used to store 
the PHP scripts that access the database running SQL queries. This process will 
be talked about later on this report.  
 

- Google Cloud Storage: Cloud Storage it’s a RESTful online file storage web 
service provided by Google and released in 2010. One of the advantages of this 
service is that is designed for 99,99% durability. It stores data redundantly and 
ensures data integrity. In addition, is scalable and all storage classes offer very 
high availability [11]. In this project, it has been used to store the model and 
dataset needed for the machine learning, that will be talked more deeply about in 
the next section.  

 
- Open Street Maps: Open Street Maps (OSM) it’s a collaborative project to create 

a free editable map of the world. It was created by Steve Coast in 2004 inspired 
by Wikipedia. Open Street Maps allows tile downloads. A tiled web map is a map 
displayed by seamlessly joining dozens of individually requested image files over 
the internet [12]. Usually tiles are 256x256 pixels size and use numbering schemes 
to organize themselves [13]. In this project, OSM has been used within an already 
developed implementation called “UnitySlippyMap” created by Jonathan 
Derrough. This implementation is available on GitHub [14] and it was used for 
the location-based visualization of facial expressions.  
 
 



2.4.3 APIs 
 

- Google Maps Geocoding API: Google Maps Geocoding API it’s a Google service 
that provides geocoding and reverse geocoding of addresses. Geocoding is the 
process of converting addresses like “3 Chome-14-1 Hiyoshi, Kōhoku-ku, 
Yokohama-shi, Kanagawa-ken 223-0061, Japan” into geographic coordinates like 
“35.5538536197085, 139.6529168197085”. Knowing this, it is very easy to guess 
that reverse geocoding consists in converting geographic coordinates into human-
readable addresses. This service is accessed via HTTP request, and needs to be 
authorised with an API Key provided by Google [15]. For this project, only 
geocoding has been used. When this API is accessed via HTTP request, a JSON 
(or XML) file containing the latitude and longitude of the address (among other 
attributes) are returned. This API has been used in the application to obtain the 
geographic coordinates of the work and home addresses of the user.  

 
- Google Cloud Prediction API: Google Cloud Prediction it’s a Google service that 

provides a RESTful API to build machine learning models [16]. The service 
provided by Google is accessed via HTTP request, and needs OAuth 2.0 
authentication to work. In this project, it has been used to classify the sensor data 
recorded by the wearable device. After training the model and sending an HTTP 
request, a JSON (or XML) file is returned. This file contains a numeric value 
predicted that represents the mood that the sensor data belongs to.  
 

2.4.4 Programming Languages 
 

- C#: Read as see sharp, is a multi-paradigm, general-purpose and object-oriented 
programming language developed by Microsoft in 2000. This programming 
language was first introduced in Microsoft’s .NET initiative and was later 
approved as an Ecma and ISO standards [17]. In this project, it has been used for 
all the different scripts and code running in Unity. 
 

- PHP: PHP is a server-side scripting language created by Rasmus Lerdorf in 1994. 
It was designed for web development but has ended up being used as a general-
purpose programming language as well [18]. In this project, it has been used to 
access the database from a computer engine instance.  

 
- SQL: Structured Query Language or SQL is a specific language designed for 

managing data held in a relational database management system (RDBMS) or for 
stream processing in a relational data stream management system (RDSMS). It 
was developed at IBM by Donald D. Chamberlin and Raymond F. Boyce in the 
1970s [19]. In this project, it has been used for managing the database that holds 
all the information about the users of the application.  

 
 
 



2.4.5 Protocols 
 

- HTTP: Hypertext Transfer Protocol or HTTP is an application protocol for 
distributed, collaborative and hypermedia information system. Its development 
was initiated by Tim Berners-Lee at CERN in 1989. In this project, it has been 
adopted for using the different APIs.  

 
- OAuth 2.0: OAuth 2.0 is the industry-standard protocol for authorisation. It 

focuses on client developer simplicity providing authorisation flows for web, 
desktop and mobile applications. It was adopted in the project because it was 
needed for using the Google Prediction API.   

 
 

2.5 MACHINE LEARNING 
 
In this section, I’m going to explain everything that has been done in the project related 
to machine learning.  
 
As mentioned before, the application service of this project needs to classify the 
information obtained from the wearable device into one of the eight facial expressions or 
moods. To do this, I’ve used Google Prediction API. 
 
The first thing the Google Prediction API needs in order to work is training data. The 
training data can be submitted in three different ways, but for this project I decided to use 
the simplest: upload a coma-separated value (CSV) file. Each row in this file has to be an 
example of a collection of data and its “answer”. In this case, each row has to be structured 
as seen in Figure 6, placing the mood first and then all the different values of the seventeen 
sensors.  
 

 
Figure 6. Example of training data 

 
For this to work, every mood has been assigned an index, as seen in Figure 7.  
 

Index Mood 
1 Neutral 
2 Happy 
3 Disgusted 
4 Angry 
5 Surprised 
6 Scared 
7 Sad 
8 Contempt 

Figure 7. Table of the relation index-mood 



The example shown in Figure 6 comes from a training set provided by the Interactive 
Media Lab. This training set of 1220 samples was obtained asking people to make 
different facial expressions and recording the data of every sensor on the wearable device. 
 
Once the training set is formatted, the API needs the file to be uploaded to Google Cloud 
Storage. To upload the CSV file to Google Cloud Storage, it was first needed to create a 
new Cloud Platform project, and enable the Google Prediction API. Right after this, you 
can access the Cloud Storage Browser and upload the training dataset. 
 
After the file was uploaded, I trained the machine learning model calling the 
“prediction.trainedmodels.insert” method, as described in Google’s Prediction API 
documentation [20] and shown in Figure 8. This method was called using Google’s API 
Explorer. 
 

 
Figure 8. POST request to train model 

 
Once a successful response is received the training is complete and the model is ready to 
classify new data. To do this, you must send a query calling the 
“prediction.trainedmodels.predict” method as shown in Figure 9.  
 

 
Figure 9. POST to send query 

 
This way of sending a query is a bit different than how it’s actually done in the application, 
since the query is sent as a JSON file and it needs to authenticate with Google, but that 
will be explained later on this report.  
 
To end this section I would like to mention that before using Google’s Prediction API 
two alternative methods were used. These two methods were using two libraries: 
Accord.Net Framework [21] and LibSVMSharp [22], a C# wrapper for libSVM [23]. The 
reason behind choosing Google’s solution over the other two was that even after tweaking 
the code they weren’t compatible with some platforms such as iOS. Google Prediction 
API, on the other hand, is supported by any platform that can send HTTP requests.  



2.6 DATABASE 
 
In this section, I’m going to be talking about everything related to the database, starting 
with its design.  
 
For this application, just a small database was needed. As it can be seen in Figure 10, the 
database consists of two tables: the users and the sensordata. The tables are related with 
a One to N relation. This means that there can be multiple entries of sensor data for one 
same user. 
 

 
Figure 10. Affectivewear database 

 
On one hand, the users table contains all the information related to the users that have 
already signed up in the application. This means things like: 
 

- id: Needed for every entry in the table. 
- email: Needed for the log in. 
- password: Needed to authenticate the user. 
- hasdonetutorial: Flag that is used to know if the user has opened the application 

before or not in order to show him/her a tutorial. 
- home: Geographical coordinates of the user’s home address. 
- work: Geographical coordinates of the user’s workplace address. 

 
On the other hand, the sensordata table contains all the information related to the data 
obtained from the wearable device. This means things like: 
 

- id: Needed for every entry in the table. 
- user: Identifier (id) of the user that the entry belongs to. 
- ind: Index of the mood the data obtained from the seventeen sensors has been 

classified into (see Figure 7).  
- s1: Value obtained from the first sensor in the wearable device. 

...  
- s17: Value obtained from the last sensor in the wearable device. 



- location: Geographical coordinates of the address where all the seventeen sensors’ 
information was obtained.  

- date: Day, month, year and time when all the seventeen sensors’ information was 
obtained.  

 
Talking about its implementation, this project uses a relational database. This database, 
called “affectivewear”, is deployed in a Linux (x86_64) Google Engine instance. The 
SQL code shown in Figure 11 was used to build the database. 
 

 
Figure 11. SQL code for database creation 

 
Once the database was built, I created the users table running the SQL code from Figure 
12 and just after that, the sensordata table, running the code shown in Figure 13.  
 

 
Figure 12. SQL code for user table creation 

 

 
Figure 13. SQL code for sensordata table creation 

 
At this point the database was completed, but empty. As I mentioned in point “1.5 Scope 
and Limitations” the database was then filled with random data generated by a C# script.  



This script generates a file with the queries needed for introducing data in the database. 
Lastly, I uploaded the file and ran it in the Google Engine instance. 
 
 

2.7 APPLICATION ICON 
 
Since this application is compatible with many different platforms such as Android and 
iOS it needed an application icon. The icon was designed using Adobe Photoshop. As 
seen in Figure 14, the icon has three components. First, a white background. This 
background was removed and left transparent for the desktop version of the icon. The 
second component is a smiley face. This image was obtained from Freepik [24] and has 
free license. Lastly, some black glasses that look like the wearable device were added to 
the face. This glasses were obtained from Clker [25] and are also free to use. 
 

 
Figure 14. Application icon 

 
 

2.8 VIEWS 
 
As mentioned in point “2.3 Study of Functionality”, the final version of the application 
service has nine different views or screens. All this views can be divided into four groups 
as shown in Figure 15, depending on how the interface has been designed.  
 

 
Figure 15. Type of views 



- Input View: This view is designed to help users introduce information like email, 
password or home and work addresses. It’s divided into three parts. The first part 
represents the amount of space that the logo of the application takes in the 
interface. The second one is where the input fields for the information that the 
user needs to feed into the application are located. Lastly, the options sections 
represent the area where the different buttons to take actions are placed. This kind 
of view has been used for screens like sign up and log in. 
 

- Data View: This view is designed to let users visualize their mood data. It’s 
divided into four parts. The first part is the description section. This section will 
always be displaying the name of the view you are in and the date of the 
information you are visualizing. The second section is called options. In this 
section is where the different adjustments of the visualized data can be made, like 
changing the date or showing more information. The third section is where the 
mood information is visualized. Both the second and third sections have an option 
to switch between pages. There are two ways of doing it, one pressing the button 
at the top right corner and the second one sliding on the screen. To show that it’s 
possible to slide there are two dots under each section to indicate in which page 
the user is in. Finally, there is a fourth section with different buttons to be able to 
change between views within the application. This kind of view has been used for 
screens like day, month, year and map. 

 
- Edit View: This view is designed to help users introduce and change small parts 

of information. It’s divided into three parts. The first one is the description section. 
This section shows the name of the view where the user is in and that moment’s 
date. The second part is where the user introduces new data. This view differs 
from the Input View in having a button underneath each input field to apply the 
individual changes. Finally, the third section is called menu and works the same 
as the one in the Data View. This kind of view has been used in the settings screen. 

 
- Information View: This view is designed to show users information related to the 

functioning of the application. Contrary to past views, this one only has one 
section. This section displays information as an image. This kind of view has been 
used in the loading and tutorial screens.  

 
 
 
 
 
 
 
 
 
 
 



2.8.1 Log in 
 
When you first open the application the log in view is the first screen that it’s displayed. 
This screen has three main functions: 
 

- First, the application checks that the email introduced by the user is a valid email. 
To do this, I’ve used Mykola Dobrochynskyy’s validation class [26]. This 
implementation uses regular expressions to validate an email address and the code 
can be seen in Figure 16. 
 

 
Figure 16. Email validator 

 
Every time the user introduces a new character in the field designed for the email 
the application checks if the string is valid. If it isn’t, a cross is shown to the user 
(Figure 17). On the other hand, if it’s a valid email, the app will display a tick 
(Figure 18).  
 
The same thing happens with the password. In this case, it has been considered 
that the password must at least contain 3 characters. 
 
Once the email and the password are valid, the button for logging in will be 
activated as seen in Figure 18. 
 

           
                        Figure 17. Invalid email              Figure 18. Valid email 



- The second function of the log in view is to allow users to create an account if 
they don’t have one. To do this, the screen has a button at the bottom of the view 
(see Figure 17 or 18) that redirects the users to the Sign up screen. This action is 
done by using Unity’s SceneManager class [27].  
 

- Finally, the application must check if the email belongs to an actual user and if so, 
check if the password is correct. Once the user has authenticated itself the 
application can send him to the loading view or to the tutorial view. The first case 
happens when the user has used the application before while, the second one, 
happens if it’s its first time using the system. This whole process can be seen in 
Figure 19. 

 

 
Figure 19. Log in process 

 
When a user presses the ENTER button, the application obtains the email and 
password. With this information, it makes a HTTP request using Unity’s 
WWWForm class [28] as seen in Figure 20. 
 

 
Figure 20. HTTP request 

 
This HTTP request runs a PHP script stored in Google VM’s instance. This script 
connects to the database and runs the SQL query shown in Figure 21.  
 

 
Figure 21. SQL query 



This query returns the user’s password. After this, the script compares the 
password introduced by the user and the password stored in the database. If both 
passwords are equal, the script returns a string indicating that the user has 
authenticated itself successfully. When this happens, the application makes 
another HTTP request to obtain the user’s id. With this information, it makes 
again another HTTP request to obtain the “hasdonetutorial” value. If this value is 
0, it means the user has used the application before, so its redirected to the loading 
view. If the value is 1, it means that it’s the first time the user uses the application, 
so is redirected to the tutorial view.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.8.2 Sign up 
 
To get to the sign up view the user must come from the log in screen by pressing the 
“SIGN UP” button. This screen has three main functions: 
 

- First, the application checks that all the requested fields have valid input. This 
works the same as in the log in view. However, there are two differences: first, 
the user needs to write twice the password to make sure he/she has written it 
correctly. The second difference is that the user also needs to introduce his/her 
home and work addresses. It has been considered that a correct address must have 
more than three characters. In Figures 22 and 23 is shown how the application 
responds to introducing valid and invalid values. In both cases the “JOIN” button 
stays inactive until all fields are valid.  
 

                   
    Figure 22. Sign up view    Figure 23. Invalid password 

 
- The second function of the sign up view is to redirect users back to the log in 

screen. To do this, there’s a button at the bottom of the interface. When the button 
is pressed, the application redirects to the log in view by calling Unity’s 
SceneManager class. The button can be seen in Figures 22 and 23. In addition, 
when a user signs up successfully, the application automatically redirects the user 
to the log in view. 

 
- Lastly, the sign up view should transform the information needed and upload it to 

the database to create a new user. To do this the application needs to follow the 
process described in Figure 24.  

 



 
Figure 24. Sign up process 

 
First, the application needs to obtain the home and work addresses that the user 
has introduced. With this information, the application uses the Google Geocoding 
API to obtain its geographic coordinates. This API is accessed via HTTP request. 
The request must contain a string of the address and an API key provided by 
google. The URL is obtained following the steps in Figure 25. 
 

 
Figure 25. Geocoding API URL for home address 

 
Right after this, the application makes the HTTP request and obtains the latitude 
and longitude of the address. This is done by extracting the information from the 
JSON file that is returned. To obtain the values, the application uses Unity’s 
JsonUtility class [29] and the RootObject class. This last class is created in the 
application following Google Geocoding API developer’s guide. The C# code for 
the extraction of the values can be seen in Figure 26.  
 

 
Figure 26. JSON latitude and longitude extraction 

 
Once the application has the home and work geographic coordinates, it needs to 
obtain the rest of the values introduced by the user. This means email and 



password. With all this values, the sign up view makes an HTTP request using 
Unity’s WWWForm class as seen in Figure 27.  
 

 
Figure 27. HTTP request 

 
This HTTP request runs a PHP script stored in Google VM’s instance. This script 
connects to the database and runs the SQL query shown in Figure 28.  
 

 
Figure 28. SQL query 

 
This query returns an “USEROK” string if the insertion has been successful and 
an “USERNOTOK” string if it failed. If the last string mentioned is returned it 
means that the email is already taken. When this happens, a red cross appears next 
to the email introduced by the user and the message “Email is already taken.” 
appears (See Figure 29). 
 

 
Figure 29. Email taken error 

 
Lastly, if “USEROK” is received, the application redirects the user to the log in 
screen. 



2.8.3 Loading 
 
The loading screen is the first screen that appears to the user when it logs in. This view 
replaces the day view while the information for the different screens (Day, Month and 
Year) are being downloaded from the database. The view consists of two things: 
 

- On one hand, a pair of glasses. This glasses fill up representing the percentage of 
data downloaded. This is done by using Unity’s attribute “fillAmount” [30]. This 
attribute represents from 0 to 1 the amount of the picture that is shown when the 
image is set to “Filled”.  

 
- On the other hand, the “LOADING…” string, which clarifies the user that 

information is being downloaded. 
 

                    
     Figure 30. Loading view                     Figure 31. Loading view 

 
Both elements can be seen in Figures 30 and 31. This images together show the difference 
between different percentages of downloaded information.  
 
 
 
 
 
 
 
 
 



2.8.4 Day 
 
In this section, I’m going to be talking about the day view. This view and the loading 
view start working at the same time when the user logs in. The day view has four main 
functions: 
 

- First, the application classifies and uploads to the database all the new sensor data 
obtained from the wearable device. To do this, the application follows the process 
seen in Figure 32.  
 

 
Figure 32. New data and acces_token process 

 
As mentioned in point “1.5 Scope and Limitations”, for this project, it has been 
assumed that all new information obtained from the seventeen sensors of the 
wearable device are stored in a file within the app called “newdata.txt”. When 
running, the application checks this file for new data. If there’s new sensor data, 
the application stores it memory. After this, it asks Google for an access_token. 
The temporary token is part of the OAuth 2.0 authentication needed for Google’s 
Prediction API. To obtain the token, the application must send a HTTP request as 
seen in Figure 33.  
 

 
Figure 33. HTTP request 



The request includes parameters like the refresh_token (needed for obtaining the 
access_token), the client_id , client_secret and type of grant. More information 
about these parameters can be found in Google’s Identity Platform [31]. In 
addition, the request made uses Unity’s UnityWebRequest class [32] instead of 
Unity’s WWWForm as seen in other examples.  
 
Once the application has the new sensordata in memory and the access_token, it 
must call Googles Prediction API to obtain the classification for every sensordata 
obtained. To do this, the application makes the process that is shown in Figure 34.  
 

 
Figure 34. Prediction process 

 
First, it creates a string following the JSON structure seen in Figure 9 (2.5 
Machine Learning). Right after this, the application sends a HTTP request the way 
is shown in Figure 35.  
 

 
Figure 35. HTTP request 

 
This request sends all the sensordata obtained from one user’s reading. In addition, 
the acces_token is included in the request. The Prediction API then access the 
model stored in Google’s Cloud Storage and responds the application with the 
classification. This classification is lastly stored in memory using Unity’s 
JsonUtility.  
 
When all entries of the file have been classified, the day view starts uploading 
them to the database. To do this the application follows the process seen in Figure 
36. 
 



 
Figure 36. Upload process 

 
The application makes an HTTP request using Unity’s WWW class [33] as seen 
in Figure 37. Because of the WWW class, the request includes an URL and a 
WWWForm containing the user and its index. 
 

 
Figure 37. HTTP request 

 
This HTTP request runs a PHP script stored in Google VM’s instance. The script 
then connects to the database and runs the SQL query shown in Figure 38.  
 

 
Figure 38. SQL query 

 
When ran, the query introduces all the sensor data, user and index of the 
classification in the database. 
 
Finally, is worth mentioning that while the application is classifying and 
uploading the sensordata a loading icon appears at the top right corner of the 
interface. This animated symbol can be seen in Figure 39.  
 



 
Figure 39. Uploading indicator 

 
- The second function of the day view is to display the percentages of every mood 

in a day. To do this, the application follows the process seen in Figure 40. 
 

 
Figure 40. Percentages process 

 
Firstly, the application makes an HTTP request to get the total number of 
sensordata information of the user in the actual day. This request, can be seen in 
Figure 41.  
 

 
Figure 41. Total number of sensordata request 

 
This request runs a PHP script stored in Google VM’s instance. The script then 
connects to the database and runs the SQL query shown in Figure 42. 



 
Figure 42. Total number of sensordata query 

 
When ran, the query returns the total number of entries in the sensordata table for 
the user using the application. 

 
Once the application has this information in memory it starts a loop. This loop 
makes HTTP requests to obtain the total number of sensordata for each individual 
facial expression as seen in Figure 43. If there isn’t any sensordata in the database, 
no information is displayed.  
 

 
Figure 43. Loop 

 
For every HTTP request, a PHP script stored in Google VM’s instance is ran. The 
script then connects to the database and runs the SQL query shown in Figure 44. 
 

 
Figure 44. SQL query 

 
When ran, the query returns the total number of entries in the sensordata table for 
the user using the application between the dates selected (end and beginning of 
the day). 
 
In every iteration of the loop (Figure 43), the percentage of every mood is 
calculated by multiplying the total amount of sensordata by one hundred and 
dividing this result by the amount of that particular mood.  

 
When this loop finishes, the application has every percentage of each mood in 
memory. The next step in this process is to display this information. To do so, the 
application has a ring in the lower section of the interface. The ring represents the 
whole day the user is viewing. Knowing this, the application divides the ring in 
eight different sections. Each section represents one mood and has a different size 



(if the mood has different percentage) and color. To understand the percentages 
the user can do two things:  
 

o On one hand, users can check the color circle under every mood label 
displayed over the ring as seen in Figure 45. This gives users an estimation 
of which moods are more present in the day.   
 

o On the other hand, the user can press any mood icon displayed over the 
ring as seen in Figure 46. When this happens, the section of the ring that 
represent that mood becomes bigger and the actual percentage is displayed 
inside the ring.  

 

                       
    Figure 45. Day view without percentage        Figure 46. Day view with percentage 

 
- The third function of the day view is to allow users to select different days. To do 

this, the user must press the “Date Picker” button at the top right corner of the 
mood section or slide this section to the right. When this happens, the Date Picker 
section appears. This section can be seen in Figure 47 and consist of four items:  
 

o The “TODAY” button. This button displays the sensordata from today.  
 

o The date picker. This picker consists of three Unity’s dropdown scrollable 
menus [34]. The first lets the user choose the day, the second the month 
and the last one the year.  

 
o The “GO” button. This button displays the sensordata from the date the 

user has selected in the date picker. When it’s pressed, the application 



reads the information of each dropdown menu and checks that it’s a correct 
date.  

 
o The “Moods” button. This button brings the user back to the “Moods” 

section. The user can also slide left to go back. 
 

 
Figure 47. Date picker 

 
- Finally, the last function of the Day view is to display the most common mood in 

different moments of the day to give more detail information to the user. The 
different moments are six: morning, midday, afternoon, evening, midnight and 
latenight. To access this section the user must press the “See Details” top right 
button in the “Pie Chart” section or slide this section to the right. When this 
happens the “Details” section appears.  
 
To obtain the information displayed in this section, the application makes several 
HTTP requests as seen in Figure 48. These requests ask for the amount of 
sensordata between different times in a day for a specific mood. 



 
Figure 48. Loop 

 
For every HTTP request, a PHP script stored in Google VM’s instance is ran. The 
script then connects to the database and runs the SQL query shown in Figure 49. 
 

 
Figure 49. SQL query 

 
When ran, the query returns the total number of entries in the sensordata table for 
the user using the application between the dates selected (morning-midday, 
midday-afternoon, afternoon-evening…). 
 
With this information, the application can then check which is the most common 
mood for every moment of the day and display it as seen in Figure 50. 

 
Figure 50. Details section 

 



2.8.5 Month 
 
In this section, I’m going to be talking about the month view. This view is accessed when 
the users presses the month icon at the bottom of the interface. Since this view and the 
day view described in point “2.8.4 Day” are very similar I will focus on its differences. 
The month view has three main functions: 
 

- The first function is to display the percentages of every mood in a month. To do 
this, the application follows the process seen in Figure 51. 
 

 
Figure 51. Month view process 

 
This process is nearly identical to the one done in the day view (Figure 40). The 
main difference is that the dates that the HTTP request asks for are the first and 
last day of the month instead of the beginning and ending of just one day.  
To obtain the different percentages, display the percentages and change the size 
of the mood rings the application does the same things as in the day view. The 
result of these operations can be seen in Figures 52 and 53.  
 



                         
            Figure 52. Month view without percentage        Figure 53. Month view with percentage 
 

- The second function of the month view is to allow users to select different days. 
To do this, the user must press the “Date Picker” button at the top right corner of 
the mood section or slide this section to the right. This works exactly like in the 
day view. However, the month view only allows users to choose a month and a 
year, since it displays a whole month of information. This section can be seen in 
Figure 54. 

 
Figure 54. Month date picker 



- Lastly, the month view also must allow users to see more detail information about 
their facial expressions. To do this, the application displays the most common 
mood for every day of the month. To access this section the user must press the 
“See Details” top right button in the “Pie Chart” section or slide this section to the 
right. When this happens the “Details” section appears.  
The only difference with the day view is that instead of having “six moments” this 
view displays 28, 29, 30 or 31 days depending on the month the user is visualizing. 
This section can be seen in Figure 55. 
 

 
Figure 55. Month details 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.8.6 Year 
 
In this section, I’m going to be talking about the year view. This view is accessed when 
the users presses the year icon at the bottom of the interface. Since this view and the day 
view described in point “2.8.4 Day” are very similar I will focus on its differences. The 
year view has three main functions: 
 

- The first function is to display the percentages of every mood in a year. To do this, 
the application follows the process seen in Figure 56. 
 

 
Figure 56. Year view process 

 
This process is nearly identical to the one done in the day view (Figure 40). The 
main difference is that the dates that the HTTP request asks for are the first and 
last day of the year instead of the beginning and ending of just one day.  
To obtain the different percentages, display the percentages and change the size 
of the mood rings the application does the same things as in the day view. The 
result of these operations can be seen in Figures 57 and 58.  
 



                       
 Figure 57. Year view without percentage          Figure 58. Year view with percentage 

 
- The second function of the year view is to allow users to select different days. To 

do this, the user must press the “Date Picker” button at the top right corner of the 
mood section or slide this section to the right. This works exactly like in the day 
view. However, the year view only allows users to choose a year, since it displays 
a whole year of information. This section can be seen in Figure 59. 
 

 
Figure 59. Year date picker 



- Lastly, the year view also must allow users to see more detail information about 
their facial expressions. To do this, the application displays the most common 
mood for every month of the year. To access this section the user must press the 
“See Details” top right button in the “Pie Chart” section or slide this section to the 
right. When this happens the “Details” section appears.  
The only difference with the day view is that instead of having “six moments” this 
view displays 12 months. This section can be seen in Figure 60. 
 

 
Figure 60. Year details 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.8.7 Map 
 
In this section, I’m going to be talking about the map view. As mentioned before, this 
view is responsible for the location-based visualization. The map view can only be 
accessed when the user presses the “Map” button at the bottom of the application interface. 
It has two main functions: 
 

- The first function is to display the data following a location-based visualization. 
To do this, the application uses a map. In this map, all the user’s information will 
be displayed using geographical coordinates. This information consists of all the 
user’s facial expressions that have been recorded by the wearable device.  
To make this possible, the application follows the process seen in Figure 61. 
 
  
 

 
Figure 61. Map process 

 
The process consists of four steps:  
 

o First, the application needs to obtain the user’s location. This is done by 
using Unity’s LocationService class [35]. As it can be seen in Figure 62, 
the application follows the example provided in Unity’s API 
documentation to obtain the user’s location. This can only be done if the 
device running the application has GPS and the user has enabled it.  
 



 
Figure 62. LocationService 

 
o Once the application has the user’s location it starts downloading from the 

database all the user’s sensordata. To obtain this information the 
application makes multiple HTTP requests as seen in Figure 63.  
 

 

Figure 63. HTTP request 
 
For every HTTP request, a PHP script stored in Google VM’s instance is 
ran. The script then connects to the database and runs the SQL query 
shown in Figure 64. 
 

 
Figure 64. SQL query 

 
When ran, the query returns all the geographic coordinates of every 
sensordata information of the user for one particular mood. In this way, 



the application will have in memory eight groups of geographic 
coordinates, one for every facial expression.  
 
In addition to this, the application runs two more HTTP requests. These 
requests, seen in Figure 65, are made to obtain the user’s home and work 
addresses introduced in the sing up process.  
 

 
Figure 65. HTTP request 

 
These two HTTP scripts run two different PHP scripts stored in Google’s 
VM instance. These scripts connect to the database and run the following 
SQL queries shown in figure 66.  
 

 
Figure 66. SQL queries 

 
When ran, the queries return all the geographic coordinates of the user’s 
home and work addresses.  
 

o The next step in the process is to display the map in the application. To do 
this, I have relied on the UnitySlippyMap implementation created by 
Jonathan Derrough. Following the example provided on GitHub, the 
application starts downloading all the tiles and displays the map around 
the user’s location. This process involves creating things such as a map 
singleton and a OSM tile layer. More information about the functioning of 
the UnitySlippyMap implementation can be found on GitHub [14]. 

 
o Lastly, the application needs to display all the user information in the map. 

To represent the moods, the application will place different markers (see 
Figure 67) where the mood was recorded.  

 



 
Figure 67. Mood Markers 

  
In addition to this, the user’s location and the home and work addresses 
are also displayed in the map using the markers shown in Figure 68.  
 

 
Figure 68. Location Markers 

  
To archive this, the application runs the code shown in Figure 69 for every 
type of marker.  

 

 
Figure 69. Markers 

 
When this process finishes, the application should look similar to Figure 
70.  
 

 
Figure 70. Map view 

 



- The second and last function that the map view has is to give quick access to some 
useful locations and functionalities. As we can see at the top section of the map 
view interface in Figure 70, the view has five buttons: 
 

o Home button: this button sets the user’s home address at the centre of the 
screen, displaying all the map around it.  

o Location button: this button sets the user’s actual geographic location at 
the centre of the screen, displaying all the map around it.  

o Work button: this button sets the user’s workplace address at the centre of 
the screen, displaying all the map around it.  

o Zoom out button: this button zooms out the map, displaying more area. 
o Zoom in button: this button zooms in the map, displaying less but more 

detailed area.  
 
In addition to this, it’s worth mentioning that the map has dynamic movement and 
“pinch to zoom” functionalities.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.8.8 Settings  
 
In this section, I’m going to be talking about the settings view (Figures 71, 72 and 73).  
 

 
            Figure 71. Settings view       Figure 72. Settings view         Figure 73. Settings view 

 
 

This view can only be accessed when the user presses the “Settings” button at the bottom 
of the application interface. As mentioned before, this view lets the user do six things: 
change their email, their password, their home and work addresses, log out, delete all 
their data and delete their account. All these functionalities work very similar. For this 
reason, the process shown in Figure 74 is compatible with all the functionalities, except 
for the work and home addresses modification.  
 

 
Figure 74. Settings view process 



 
- To update the email, the user needs to fill with the older and new emails the input 

fields designed for it. When the button update (only enabled when both fields are 
correctly filled) is pressed, the application reads this information and makes an 
HTTP request. This request runs an SQL script that ask the database for the actual 
user’s email. If both old email introduced by the user and the email received are 
the same the application makes the HTTP request shown in Figure 75. Otherwise, 
the application will display an error to let the user know that the email introduced 
is incorrect.  
 

 
Figure 75. HTTP request 

 
This HTTP request runs a PHP script stored in Google’s VM instance. The script 
then connects to the database and runs the following SQL query shown in figure 
76. 
 

 
Figure 76. SQL query 

 
If the UPDATE has been successful, the application will display an information 
panel to inform the user that the operation has been done correctly.  
 

- The process to update the user’s password is very similar to updating the user’s 
email. First, the user needs to fill the old and new password input fields. When 
this is done, the application checks that the new password is the same in both 
“password” and “repeat password” fields. If this happens, the update button is 
enabled. When this button is pressed, the application makes an HTTP request to 
obtain the actual user’s password. If both the password introduced by the user and 
the one received from the database are equal the application makes the HTTP 
request shown in Figure 77. Otherwise, the application will let the user know that 
the password is incorrect by displaying an error.  
 



 
Figure 77. HTTP request 

 
This HTTP request runs a PHP script stored in Google’s VM instance. The script 
then connects to the database and runs the following SQL query shown in figure 
78. 
 

 
Figure 78. SQL query 

 
If the UPDATE has been successful, the application will display an information 
panel to inform the user that the operation has been done correctly.  
 

- Another function of the settings view is to allow users to log out. When a user 
presses the “LOG OUT” button, is redirected to the log in view using Unity’s 
SceneManager.  
 

- The process to delete all user’s data is done when the button “DELETE ALL 
DATA” is pressed. When this happens, the application makes an HTTP request 
as seen in Figure 79.  

 

 
Figure 79. HTTP request 

 
This HTTP request runs a PHP script stored in Google’s VM instance. The script 
then connects to the database and runs the following SQL query shown in figure 
80. 
 
 



 
Figure 80. SQL query 

 
If the DELETE has been successful, the application will display an information 
panel to inform the user that the operation has been done correctly.  

 
- The process to delete the user’s account is done when the button “DELETE 

ACCOUNT” is pressed. When this happens, the application makes an HTTP 
request as seen in Figure 81.  

 

 
Figure 81. HTTP request 

 
This HTTP request runs a PHP script stored in Google’s VM instance. The script 
then connects to the database and runs the following SQL queries shown in figure 
82. 
 
 

 
Figure 82. SQL queries 

 
If both DELETEs have been successful, the application will display an 
information panel to inform the user that the operation has been done correctly.  
 

- Lastly, the settings view allows users to change their home and work addresses. 
To do this, the application must do a different process than the one shown before. 
This process can be seen in Figure 83. 
 

 
Figure 83. Settings process 



 
When the user introduces the home or work address in the input field designed for 
it, the “UPLOAD” button is enabled. When pressed, the application gets this 
address and makes an HTTP request to call the Google Geocoding API and get 
the geographical coordinates of the address. This request can be seen in Figure 84. 
 

 
Figure 84. HTTP request 

 
Once the application has the geographical coordinates, it makes another HTTP 
request as seen in Figure 85 to upload this information.  

 

 
Figure 85. HTTP request 

 
This HTTP request runs a PHP script stored in Google’s VM instance. The script 
then connects to the database and runs the following SQL queries shown in figure 
86. 
 

 
Figure 86. SQL queries 

 
If the UPDATE has been successful, the application will display an information 
panel to inform the user that the operation has been done correctly. 
 



2.8.9 Tutorial 
 
In this section, I’m going to be talking about the tutorial view (Figure 87). 
 

 
Figure 87. Tutorial view 

 
This view is displayed to new users when they first log in. It guides them through the 
different buttons and options of the application before they start using it.  
 
The only interactive thing in this view are the “NEXT” buttons displayed at the bottom 
of the interface. When the user press this button, is sent to the next tutorial page until it 
reaches the last one. In this last screen, the user is shown a “START!” button instead of 
a “NEXT” button. When pressed, the user is redirected to the day view, just like any other 
user that has already used the application before.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.9 COMPATIBILITY 
 
The Interactive Media Lab at Yagami Campus wanted this project to be supported by as 
many platforms as possible. For this reason, the application has been developed using 
Unity. As mentioned before, Unity is a cross-platform game engine that currently 
supports many different platforms such as iOS, macOS, Android, Windows and so many 
more.  
 
When an application is developed in Unity it’s automatically compatible with all the 
platform that it supports. To be compatible with many different platforms means that the 
application will be working on different devices with different screens sizes and 
components. For this reason, it was decided to slightly modify the application design as 
seen in Figure 88 depending on which platform it was going to run.  

 
Figure 88. Design modification 

 
As it can be seen in Figure 88, the application takes advantage of bigger displays by 
showing all the main and detail information at the same time. With smaller devices like 
a mobile phone, the user will need to slide or press different buttons to make the detail 
information appear. In addition to this, we can also appreciate that the map view displays 
a bigger map, so it’s easier to see more information at once.  
 
Lastly, it’s worth mentioning that the application will only be compatible with those 
devices that have at least internet and location capabilities. On one hand, internet is 
needed to make different HTTP requests. These requests are critical to the right 
functioning of the application since they serve to download and upload the user data and 
are needed to call the APIs used in this project. On the other hand, the location capabilities 
are needed to locate the user in the map and display the different information around 
him/her.  
 



3. FUTURE WORK 
 
In this section, I’m going to be talking about the different functionalities that could be 
done in future iterations of this project.  
 
Firstly, I strongly believe that the next step in this project would be to implement the 
connection between the application and the wearable device. This functionality was 
discussed during the development of the project but at the end it wasn’t implemented. To 
archive this communication, the wearable device would be added a Bluetooth Arduino. 
This Arduino would communicate with the device running the application to transfer the 
information obtained from the seventeen photosensors to the application.  
As it was mentioned in the point “1.5 Scope and Limitations” the functionality could be 
easily added to the actual project. This is because the wearable device will only need to 
write the sensordata obtained into the “newdata.txt” file within the app. From this point, 
the application could work just as if there hasn’t been added the functionality.  
 
In addition, I think it would be a good idea to introduce new social capabilities to the 
application. These capabilities would mean things such as: 
 

- Allow users to see where other friends felt happy around their actual location. I 
believe this functionality could help users find new places that people who have 
similar interests have enjoyed. This could be done in the map view. In this view, 
users could press a button to change from their information displayed in the map 
to their friends.  
 

- Notify users when one of his/her friends it’s feeling down. This could be done 
using Unity’s NotificationServices class [36]. This functionality could be not only 
used for friends but maybe also relatives that live on their own. In this way, the 
application could help to cheer up important people for the user when they are 
feeling down.  

 
Lastly, I would like to see how the information the application gathers can be used to 
improve even more the user’s mood. This could be done by maybe recommending music, 
movies or TV shows to the user depending on their actual mood. One example of this 
functionality would be to recommend the user a playlist that cheers him/her up when it’s 
feeling sad.  
 
 
 
 
 



4. CONCLUSION 

 
In conclusion, the development of this project has shown me all the work that’s involved 
into creating a cross-platform application. This work includes all the different skills that 
are needed as well as all the difficulties that I have encountered during this project. 
 
If we look back at the objectives that were proposed by my tutor, Maki Sugimoto, it has 
been shown in this paper that all three of them have been achieved. At the beginning, 
these objectives where something I saw as a final goal. This is because I first had to learn 
other things such as how the wearable device worked or how to develop applications 
using Unity. Once these previous steps where fulfilled, I started developing what four 
months later has become my final project.  
 
From a personal point of view, I believe this project has helped me improve in two 
different aspects. On one hand, I have gained many different skills and new knowledge 
related to the development of applications. On the other hand, it has allowed me to meet 
people with different language and culture, share ideas and work together. 
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