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ABSTRACT  

Computer storage has become significantly cheaper and 
we are facing great developments regarding sensing 
technologies allowing to efficiently understand personal 
activities and experiences. These advancements are 
supported by the growth of the quantified self-movement, in 
which life activities are tracked by using wearable sensors 
in the hope of better understanding human performance in a 
variety of tasks. Unfortunately, despite being easy to gather 
data, displaying it in a personal relevant way, avoiding 
scalability issues rising from the large amount of data 
collected, it has been a predicament for many interface 
developers. This work is focused on overcoming these 
issues and to provide a simple and elegant user interaction. 
Its main goal is to understand which are the best 
visualizations that allow people to recall experiences, within 
a certain period of their lives, in a personal relevant way. 
The system structure is divided into two versions designed 
for PC and mobile platforms, which are focused on time and 
location, respectively. Follow My Steps browser version 
implements a customizable interface that enables the 
addition and the removal of interactive and personalized 
visualizations, which can be filtered without compromising 
the scalability and the holistic view of the interface, that 
displays the submitted user's data. The Follow My Steps 
mobile version is a smooth application that provides a 
variety of information, related to visited places by users, 
based on their current location. The results, generated by the 
usability tests, reveal that the system is easy to use, 
functionalities were well integrated, without 
inconsistencies, and the interface presents a simple design. 
However, a set of older participants felt the need of a 
technical support while using the web interface for the first 
time.  
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INTRODUCTION  

Nowadays, with the exponential growth of the technology 
that we use in our daily lives, we can collect and store 
massive amounts of personal data and use it to study 
patterns and improve our self-awareness. Intelligent 
devices, like smartphones, are equipped with sophisticated 
sensors. These sensors, together with advanced computing 
power and network connectivity, offer opportunities to track 
everyday experiences, accurately and automatically, 

  
generating lifelogs that have great potential in providing 
valuable information about us. In this work, we will be 
addressing visualization techniques that help users 
remember past memories, through the use of their own 
personal information. The main objective is to help them 
visualizing their data, collected throughout a certain period 
of their lives, allowing them to act and make choices upon 
their own experiences. This data is used to display and 
report the memories of a selected period of time, such as, 
day, week or month, throughout the visualization 
techniques. While developing our solution, it is important to 
keep in mind the concepts of the lifelogging.  

We focused on studying the best way to present 
visualizations to users, about their past experiences based 
on lifelogging data collected over an extended period of 
time, in a personal relevant way.  

The aimed solution needs first to address the problems of 
scalability, personal semantics and holistic view. 
Additionally, the solution needs to be configurable, 
allowing users to have the best experience possible while 
using our system. It is important to acknowledge, when we 
reflect about configurability, that users provide different 
sorts of data, according to several factors that affect their 
data collection, and they must be able to select the interface 
visualization content. Since each user is able to input 
different types of information, we design our system to 
parse a limited group of data structures and store it using a 
common and similar basis. For different types of data, we 
create a new parser and a new database table. On the other 
hand, if the structure is identical the system uses the same 
resources. For example, it uses the same parser and database 
table while analyzing and storing csv and xlsx files, 
decreasing the space used and reusing code.  

Follow My Steps browser solution provides several 
customizable visualizations, based on time, that can be 
added to a dashboard and manipulated in order to display 
particular pieces of information.  

Depending on the data inputted by users, the system can 
display the places where they have been, how frequent they 
were in a certain place, what they have eaten at a certain 
day, the distance covered, the movies watched, among 
others. This can be used to enhance knowledge about 
personal data, helping users to decide and improve their life 
decisions in the future.  

As well as, Follow My Steps web application incorporates 
an operation that sends an “emailable” report, based on 
time, which allows to receive, periodically, an email with 



 

the information regarding the activities performed within a 
specific period of time. For instance, the system will send a 
daily, monthly or yearly report, with information regarding 
the activities executed on a particular day, month or year, 
accordingly with the user's preferences. 

Besides, our project browser solution, we created a mobile 
version that provides insights about users’ activities based 
on their current location. This simple app was designed to 
detect and analyze the position in order to ascertain if users 
have been at their current or near places. If a place has been 
visited, the app deploys the information related to the 
previous stopovers, displaying photos, places nearby, how 
many times they were in that place, among others. 
 
ARCHITECTURE  

The model used on our solution is structured with two 
main components, the client-side, developed to provide 
users a front-end system to visualize their personal data and 
the server-side, developed to parse and compute the 
incoming requests. The communication between these 
components is achieved by exchanging JSON objects from 
specific modules within these components.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Architecture of Follow My Steps System 
Server-Side  

In our solution the server-side is made of four major 
modules, the backend web, the database, the data manager 
and the plugins, that process and retrieve data from and to 
the client-side, respectively.  

The data collected will have heterogeneous properties 
since its sources may differ accordingly to the relevance 
that each user assigns to different sets of data. Several 
individuals can gather distinct information from various 
origins accordingly to their own interests and needs.  

To support these data formats, the system is prepared to 
handle standard structures of data, that could, otherwise, 
cause consistency issues while storing and displaying it.  
To solve this type of problems, we created two elements on 
our server-side, the plugins and the data manager or plugins 
manager.  

The plugins will receive the data collected from the client-
side and parse it in order to, homogeneously, store 
heterogeneous data from different datasets without 
changing its information. To accomplish that, each plugin, 
in our system, has an algorithm that knows how to arrange a 

 
specific type of data and where to send it. This also allows 
them to detect errors and missing data on the inputted 
information. Initially, we developed five plugins that 
process and handle data from Google Spreadsheets, CVS, 
LIFE, GPS and Photos. 

The data manager receives the data sent by each plugin, 
computes it and creates the correspondent queries in order 
to store it on the database.  

To store all the information inputted by the user, we 
created a database that not only provides storing operations 
but also has access to the backend web in order to post and 
get the information requested by the client-side. It is 
mandatory to manage data efficiently to allow users to 
perform multiple tasks easily and effortlessly. To 
accomplish that, the data stored is arranged into seven 
tables to cluster the information. These tables are used to 
store the files content, the definitions of the dashboard (to 
save progress), the variables (to use on the visualizations) 
and the information file (to provide quick details and update 
the files uploaded). 

To handle the incoming messages, containing information 
with different data formats generated by the users’ uploaded 
files, the system follows a set of requirements allowing to 
store, homogeneously, all the content within these 
messages. The most relevant requirement, that allows to 
connect data between database entries, is the timestamp. 
This property must be specified for each record that is 
stored, providing means to associate all the information in 
the tables with a specific period of time. Furthermore, and 
since our goal is to represent personal data based on a time 
interval, the timestamp attribute is present in most of the 
dashboard visualizations.  
Client-Side  

During the system usage, a huge number of requests will 
be exchanged between the client and the server side. To 
handle these requests, the client-side must have a module 
able to interpret and forward the messages to the proper 
modules. These messages contain information regarding the 
users’ personal data, which will be displayed accordingly to 
their own interests and preferences. In order to provide a 
personalized interface, the system must ensure means to 
personalize the content displayed and to guarantee time 
consistency. In other words, the content displayed must be 
optional, editable, replaceable and be represented within the 
same period of time throughout the entire interface.  

To allow users to manage, analyze and observe the data 
collected and stored, two interactive interfaces were 
developed, each one represented by a component on the 
client-side structure.  

The first interface was built for web browsers and consists 
of three modules, the request handler, the visualizations and 
the bus.  

The request handler act as an intermediary, which sends 
requests, made by the user, to the server and, then, receives 
the information, sending it to the proper visualization 
module. To avoid some problems such as performance, 



 

efficiency and response time, the handler manages the 
requests from the multiple visualizations, prioritizing and 
sending the correct information to each one. It uses a cache 
that stores an object with information about past requests 
and the correspondent answers, to avoid recent requests 
repetition made to the server. The visualization modules are 
visual techniques connected among themselves through 
time, to preserve the interface coherency, which can be 
represented as Bar Charts, Line Charts, Maps, among 
others. Similarly, to the plugins, these modules are created 
individually, allowing developers to add or remove new 
visualization modules to the system. The main goal of the 
final module, the bus, is to ensure coherency among all the 
visualizations by displaying their respective information 
bounded to a given period of time. To link them, the bus is 
notified by the visualizations each time an update occurs, in 
order to communicate the changes to the remaining ones, by 
trigger a time event that each visualization is subscribed to. 
The second interface was built for mobile, displaying a 
simpler design driven by the purpose of providing an “on 
the go” solution for users interested in analyzing personal 
information on a portable device. This structure is 
composed of the same modules found in the first structure; 
the request handler, the visualizations and the bus. The main 
goal of this component is to allow users to remember, 
anywhere and in a lower detailed visualization, their past 
experiences according to their location. 
 
IMPLEMENTATION  

Here we discuss the functional purposes of each developed 
component that adds new features and functionalities to our 
system. Furthermore, we will explore and reflect the design 
approaches and explain the choices we made in this work.  
Backend  

One of the biggest achievements that we endeavor in this 
project is to represent data that has personal meaning to 
users accordingly to their own preferences. In order to 
achieve it we cannot restrict the type or the format of the 
data that is inputted and inserted throughout our interface 
usage. As a result of this requirement, we created the 
plugins which are pieces of software that allow us to 
transform the incoming data and store it with a predefined 
format on our database. Since this data scheme changes 
between different types of information, and depends on the 
user’s personal choices, it was imperative to create distinct 
tables for dissimilar types of data.  

Follow My Steps server creates these tables as the data 
flow into our system, in order to store the inputted files 
content (for example the GPX table is generated when the 
user upload a GPX file). This approach, consistently, 
produces tables as they are needed instead of creating them 
when the server starts to operate.  

The scope of the generated tables number, created by the 
database, can fluctuate between zero and seven. These are 
arranged into two clusters, the common tables, which are 
generated whenever information disregarding the data 

 
format is uploaded, and the file tables, which are produced 
accordingly to the file structure uploaded by users.  

The first cluster is made of the definitions table, created to 
store the progress and all information changed, by the user, 
in the interface. The files table was developed to register all 
the file paths and names uploaded, as well as the last time 
that they were modified, allowing to update the interface by 
keeping on track all the changed files. The types table, 
which was structured to preserve all the data types from the 
file variables that were uploaded (string, number or 
boolean), gives access to them every time the system needs 
to verify whether a column is or not of a certain type. This 
is particularly useful when we want to plot a new chart on 
the dashboard, ex: where the y-axis must be an integer. The 
second cluster is made of tables that store the content of 
each uploaded file. Within this cluster we generate the GPX 
table, for GPX files; the LIFE table, for LIFE files; the 
general table, for CSV and XLSX files and the photos table, 
for all photos type files (such as PNG and JPG).  

Every time a file is uploaded its content is analyzed by the 
server and send it to the proper plugin, which is prepared to 
parse it and arrange the data to homogeneously store it in 
the database.  

There are a couple of properties that need to be saved that 
are common to every file. To keep coherency, we dedicated 
the first four columns of every table that stores file content 
to the row id, file path, file name and to the row timestamp. 
The id column is an integer that is automatically assigned 
by the database every time a new entry is inserted, which 
allows the client side to upload several new records without 
concerning about their database identification. The file path, 
the filename and the timestamp are information properties 
that depend on the file properties, which, consequently, 
need to be provided whenever a new file is uploaded. 
 

The following columns diverge and to handle these 
changes each plugin must parse the assigned files content to 
organize the information according to the proper table 
specifications and restrictions.  
Plugin  

As mentioned before, each user will collect heterogeneous 
data with personal relevance, from different procedures and 
data sources, with origin consistency problems while 
storing it in the database. To counter this issue, we create 
fragments of code, called file parsers that allow the system 
to restructure the file content format in order to match with 
the database format. In Follow My Steps backend, we 
commonly designate file parsers as plugins. A parser is a 
program or a method that arrange input data, containing a 
specific format, so other programming entities can manage 
it. As mentioned before each plugin receives a file content 
and produces an output that is arranged, with a specific 
structure, in order to be stored.  

We focus our efforts on developing plugins that go towards 
the most common data formats used to store daily information. 
Initially, five plugins were developed, the CSV 
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plugin, the XLSX plugin, the GPX plugin, the Photos 
plugin and the LIFE plugin.  
CSV – The first plugin was developed to read and parse 
CSV files. The popularity of these files has been increasing 
due to their readability, manually editable simplicity, 
straightforward information schema, faster handling and 
easy generation.  

To analyze and handle the CSV file content, the system 
interprets the file format as a table. Therefore, we use the 
first line to identify the columns and the following lines to 
identify the values. Each value, excluding those from the 
timestamp column, is arranged into a row on the database, 
where the system stores, among other information, the value 
and the value’s column name. For each pair of key-value, 
where the key is the column and the value is its respective 
value, the system gets the correspondent time from the 
timestamp column. This column is specified by the user 
while uploading the file.  
XLSX – Another file that became one of the most popular, 
around the world, is the Excel (XLSX files) due to its 
capacity to perform, among many functionalities, statistical 
analyses and spreadsheets allowing users to define the fonts, 
character attributes and cell appearance in the sheet. To 
arrange the data within these files the system uses an 
external module, called SheetJS js-xlsx [1], converting 
every filled cell of each row in a concatenated comma-
separated value (CSV format). Once converted the system 
uses the same methods applied by the csv plugin to parse 
and store the information in the database. Similarly, users 
must specify the column that corresponds to the timestamp.  
GPX – The GPX plugin was developed to parse GPS data 
stored on GPX (GPS eXchange) files. These files’ format is 
an XML schema conceived to be exchanged among 
applications, containing geolocation data, such as tracks, 
track segments, track names, track points and other 
information. The importance and popularity of the GPS is a 
continuous growing over time as it allows users to locate 
themselves anywhere on the planet, freely, without 
technical details. On Follow My Steps system, it was 
essential to include positional information, in order to 
provide an insight of the places where users have been.  

To understand this plugin, it is fundamental to learn the 
logic behind its modules. The first module is the gpx-parse 
that uses an algorithm to, basically, convert the GPX tracks 
information into a GPX object. This GPX object provides a 
synthesized version of the information within our file, 
which is subsequently used to create the arrangements 
needed to be inserted into the database. By analyzing this 
object, we can obtain all the data needed to support our 
visualizations based on location, such as the Map. 

The problem of this approach resides on the huge number 
of information that is generated while collecting GPS data. 
In order to save all the information, the GPX files save the 
points, tracks, routes and all specified above. A simple walk 
of 1.4 km can produce over 115 track points and a 2 km 

 
walk can produce over 215 track points. For longer 
distances, the amount of information that is produced 
requires a lot of space and memory. In order to reduce this 
information quantity, we use another external module 
called simplify-path [2], that uses the Ramer–Douglas–
Peucker algorithm that reduces the number of track points 
of each track allowing to create similar curves and lines 
with fewer points.  
LIFE – The LIFE [3] plugin was created to parse an 
uncommon type of file format, developed by Professor 
Daniel Gonçalves from Instituto Superior Técnico, which 
provides a standard procedure to record information that the 
user collects throughout the day in a simple, expressive and 
detailed approach.  
This format is, especially, useful because it is focused on 
structuring, through time, the activities performed by the 
user and offers syntax configurations to cluster them in 
three types, which are the spans, that represent the location 
or places that the user was performing during a particular 
time interval. The subspan, that provides additional 
activities about the places within a particular span and the 
trips, that represent the user displacements. Each of these 
activities is bounded to a timestamp, which must be 
manually inserted by users.  

The file format also provides additional information about 
places and locations. With this data the system is able to 
register place inclusions, which represent places inside 
other places (for example, a shop inside a mall); canonical 
locations containing geographically information about a 
certain place; place categories, to arrange places in 
categories and name changes, which inform that a certain 
place has changed its name.  

This plugin was developed to analyze the syntax of each 
activity and additional information and to handle them in 
order to generate the appropriate arrangements for the 
database.  
Photos – Photographs are one of the most popular hobbies 
for many people all around the world. They help us to 
remember the past by preserving memories and reminding 
us about the people, places and activities we love.  
The Photos plugin, unlike the others, is the only that does 
not require to parse the file content to store the information 
in the database. Instead of saving the photos content, this 
plugin only saves their file path, filename, street, city, 
country, timestamp, latitude, longitude and descriptions. 
This approach allows the system to store large amounts of 
photos without consuming a massive volume of space and 
to obtain the images content, through their file path, every 
time the user requests them.  

To return successfully their content, the plugin uses an 
external module designated as base64-img [4].  

In order to populate the database with all the information, 
we analyze the image metadata, using another external 
module called exif [5], containing several details, such as 
the place where the image was taken, providing the latitude 
and longitude coordinates and the day the image was 
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created. To ascertain the street, city and country we use the 
same external module used in the GPX plugin, the reverse-
geocoding [6]. 
Finally, to rotate the upside-down images we use the exif-
image-auto-rotation [7] module that rectifies the image 
orientation. Unfortunately, this module does not work in 
every image, it is required to have exif properties in order to 
be able to access and adjust the image orientation.  
Services  

Follow My Steps backend provides several services to the 
front-end, improving the interface quality and the user 
experience. These services englobe the add, update and 
remove files, the save interface definitions, the send report, 
the send feedback and the mobile access.  

Since every method on the server side runs 
asynchronously the user keeps the capacity to interact with 
the interface while the server synthesizes and execute all 
requests.  
Add Files – Every time the user submits a new file to the 
interface, and send its content to the server, the post handler 
manages the request and infer which is the proper plugin to 
process the incoming data.  

After the plugin operates and parses this data, the handler 
adds the new file to a subscription list that triggers an event 
every time a change occurs. The process of detecting the 
file content changes is implemented on an external module, 
named file-changed [8], which returns an array with all the 
paths of the files that were modified.  
Update Files – The file system implemented on Follow My 
Steps allows updating the files content stored without 
specific requests from the user or the client-side. The 
system uses an external module named file-changed that 
provides the list of the paths of every file that was modified 
after being submitted and stored in the database. Each time 
that the user adds or removes content from a certain file, 
that has been uploaded, the module will notify the update 
handler, which will delete all of its previously stored 
information and reinsert its entire content.  
Delete Files – In order to provide full control over the 
submitted files, we developed a backend service allowing 
the user to specify a file, through its path, in order to 
remove it from the database.  

When the server receives an HTTP delete request, with a 
file path as the parameter, the system runs through tree 
tables that incorporate data from this file and expunge every 
record related to it. These three tables are the same we 
populate while adding a new file to the database.  
Save – As a result of the interface daily usage, the Save 
operation became a mandatory service and one of the most 
important provided by the backend. Deprive users to save 
changes could mean the obsolescence of this system. So we 
developed a service that receives data from all the 

visualizations inserted on the dashboard, as well as all of the 
settings, and saves them on a table designated as definitions. 
 
 
Report – This Report service is the unique backend service 
that interacts with the user outside the Follow My Steps 
project. It uses an email account, created solely for this 
purpose, to deliver a report, with data from a certain day, 
month or year, to an email address that is passed as an 
argumentation the client-side. This email is dispatched 
through the use of a resourceful external module, 
designated as nodemailer [9], which handles all the 
processes needed to structure and send the email.  

To complete this module, we installed the node-schedule 
[10], which allows users to program an email delivery to a 
certain date and time. Whenever an email is dispatched, the 
reporting process leads this function to create a new 
schedule.  
User Feedback – All the processes presented above run 
methods that communicate with the Backend Web server 
module, notifying whether or not an operation was 
successfully concluded. Unfortunately, the user does not 
have any feedback regarding these processes. To contradict 
this information absence, we installed a module designated 
as socket.io [11], which is able to create a virtual bridge that 
enables real-time bidirectional event-based communication, 
allowing to send and receive information both on the client 
and server side. The system uses this wonderful module to 
send information to the user about all the processes running 
on the backend.  
Mobile Access – Mobile Access is the unique operation 
dedicated to the Follow My Steps mobile app, from the list 
of processes presented above. This service produces a six 
random digit code that is sent to the browser, through the 
socket.io [11] module. This method restricts the number of 
accesses to the user’s data by guaranteeing that only 
individuals in contact with the browser version are able to 
see it, excluding third parties and inconvenient guests that 
might find the user’s IP address and try to visualize user’s 
personal information.  
Security and Privacy – As we know, the internet is a global 
computer network, which provides large amounts of 
information, using standardized communication protocols. 
To store and share this information in a huge global 
network, users must be certain that only they can see and 
grant access to their data. This approach would require 
complex methods to avoid security issues and privacy 
information leakage.  

The Follow My Steps system uses a local server, which 
means that the messages exchanged between the front-end, 
of the web browser, and the backend are processed 
internally, without leaving the user’s machine. However, 
the mobile app needs to be connected to the network, so 
we create the security measures that were mentioned in the 
section above (Mobile Access).



 

 
Front-end  

The front-end of a software, application or website, is the 
interactive interface displayed to the users. In our system, 
we developed two interfaces, one for the web browser and 
other for the mobile app. 
  

Web Browser Interface  
Follow My Steps is a project developed to support users to 

visualize their data, collected throughout a certain period of 
their lives, allowing them to remember their own memories. 
To achieve its goal, this system transforms the raw 
information, inserted in the uploaded files, into 
customizable and elegant visualizations, that can be inserted 
into the interface to fulfill the user’s intentions.  
Visualizations  

The main goal of Follow My Steps dashboard is to present 
users the data that was uploaded to the system’s database. 
This would not add any additional value if presented with 
the same format found on the submitted files. To invert this 
situation, we developed a set of nine visualization 
categories, which are Images, Bar Charts, Area Charts, 
Line Charts, Pie Charts, Map, Timeline, Heatmap Calendar 
and Text, that provide friendly approaches to analyze and 
interpret personal information.  
Images – One of the most usual visualizations that human 
brain associate to our memories and past experiences are the 
photos. They can illustrate vast volumes of information that 
cannot be expressed by words “a picture is worth more than 
a thousand words”.  

To build an interface that is focused on showing past 
experiences it was mandatory to include photos on the 
visualizations set. Each visualization can contain up to nine 
photos and all of them are independent, allowing to drag 
and resize a picture without affecting the others.  

With these features, we can arrange and personalize our 
photos visualizations to highlight important or gorgeous 
images with simplicity and we can insert more than one 
picture without creating different visualizations.  
 
 
 
 
 
 
 
 

Figure 2. Images Visualization 
 
Charts – Charts are the most important tools to represent 
data in various aspects. A chart is a graphical representation 
of information, in which the data is represented by symbols, 
such as bars in a bar chart, lines in a line chart, or slices in a 
pie chart.  
Follow My Steps provides several chart types that allow to 
interactively display users’ personal data and to perform 
arrangement actions, enabling the selection of smaller time 
intervals, through the click and drag action inside the graph. 
The charts display a tooltip whenever the mouse hovers one 
of their values. 

 
 
 
 
 
 
 
 
 
 

 
Figure 3. Bar Chart Visualization   

Map – Another usual visualization that our human brain 
associates to the location memories and past experiences is 
the map. The Map is probably the most complex 
visualization on Follow My Steps system and, therefore, the 
most complete of them.  

Each map inserted on the interface dashboard has four 
different layers that represent interactive elements, which 
can be hidden or set to visible by unchecking/checking the 
checkboxes present in the right bottom corner. The first 
interactive layer encloses the photo markers, which 
correspond to the photos taken at 50 meters or less radius 
distance from the marker location. The second interactive 
layer encloses the location markers, which are the places 
where users have been during a specific time of their lives. 
The third interactive layer corresponds to the user current 
location marker on the map. And the final interactive layer 
is designated as routes, which correspond to the tracks 
where the user has been, and it is represented as blue lines 
that connect two or more locations.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Map Visualization 
 
Timeline – In order to analyze their personal data, within a 
certain period of time, users have to change constantly the 
period of time. The Timeline visualization is made of a 
horizontal bar with the month names, to guide the user 
while selecting a new date, and two circles, that represents 
the starting and ending dates of the interface time interval. 



 

 
 
 
 
 
 
 
 
 
 

 
Figure 5. Timeline Visualization 

 
Heatmap Calendar– To provide a simple visualization that 
englobes the daily information, from an uploaded file, we 
developed a heatmap calendar. This visualization can be 
arranged in months or in days, according with the user 
preferences. Whenever a day or month is hovered by the 
mouse, the visualization presents a tooltip with information 
regarding that specific date. The colors, which can be 
selected by the user, are arranged on a scale. The first 
represents the lowest and the last one the greatest value 
found on the visualization file.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Heatmap Calendar Visualization 
 
Text – The Text visualization is a string that can be used, 
for example, to add descriptions, notes, ideas and any other 
complementary information on the interface dashboard. 
This string can be a word or a sentence that the user writes 
on the input field presented in the Text container.  
Mobile App Interface  

The system browser version is focused on showing 
personal data within a certain period of time. To focus on 
position, we developed a mobile app that shows information 
about where users were and their current locations. The app 
is simpler than the browser version because it contains 
predefined visualizations that cannot be moved or erased. 
 

When the user accesses the app, for the first time, the 
system launches an alert requiring the IP and Port of the 
machine that is running the server. The alert is composed of 
two text input fields, associated with these variables that 
will only dismiss if the user types a connectable address. 
After this step, the backend produces a code that is sent to 
the client-side, which is displayed on the web interface, 
allowing the user to type it on the mobile app to 
successfully connect to the server-side. 

Once the code is verified and accepted, the app ascertains 

 
its current position, requests the nearest locations, the 
photos taken and the activities performed on the last day 
that the user was in the current place. The system also runs 
a period of time to update the interface accordingly with the 
mobile current position. 

The map visualization, present on the app, is a similar and 
simpler version of the map created for the web interface. 
This map only provides two interactive elements, which are 
the location markers that represent the places where the user 
has been and the “my location” marker that corresponds to 
the user’s current position. Additionally, the map has a 
visual element, which is a circle that shows the covered area 
selected.  

The user’s “my location” popup content is identical to the 
information shown by the same popup developed on the 
browser version. On the other hand, the locations popup has 
the same differences. They keep the time, days, hours and 
minutes at a certain place, but remove the heatmap calendar 
and the time range.  

The map also includes a fixed button that provides an 
interaction that locates and navigate towards the user’s “my 
location” marker. Since this visualization fills the entire 
window, the app contains an arrow button, on the right 
bottom corner, allowing the user to scroll down to the 
following sections. The first of the four sections that 
complement the map gives an insight about the user’s 
current location, with information about the street, city and 
country; the second displays a list of fifteen or less items 
that correspond to the closest locations; the third and four 
shows the schedule of the last day in the current location 
and the photos taken on the current place;  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7. Mobile Interface 

 
USABILITY EVALUATION  

The concept of Usability Evaluation refers to evaluating a 
product with representative users, allowing to identify 
several issues on the earlier stages of the product 
development.  

To evaluate the Follow My Steps system we conducted 
usability tests with 21 participants. Each usability test was 
divided into two sections; the web tests, containing 12 
tasks, and the mobile tests, containing 6 tasks. During the 
tests procedures we monitored the number of clicks, the 
time spent and studied the user's choices used to accomplish 



 

the required tasks.  
From the 21 participants that underwent the experimental 

evaluation, 14 were male and 7 were female. Through the 
results observation we infer that the gender did not affect 
the performance or the efficiency of the tasks required on 
this evaluation process. However, the age had a major 
influence on understanding how the interface works. The 
worst performances are connected to users aged between 46 
and 60 years old.  

The selected participants to evaluate this system knew how 
to interact with computers and mobile phones, and were 
used to work with other web interfaces and mobile apps. 
This knowledge was a major requirement to guarantee that 
we observe and study the problems faced throughout the 
interface interactions, instead of the problems faced 
throughout the computer or mobile phone usage.  
Web Browser  

After analyzing the Figure 8, we can infer that the average 
number of clicks per task is, on the majority of the cases, 
greater than two times the number of minimum clicks. 
There are distinct reasons that can be related to this 
behavior, considering the fact that users did not had contact 
with the interface until the beginning of the usability tests. 
The major disadvantage of users, was their unawareness 
regarding the shortcuts provided by the system. This 
information was not revealed to the user, in order to study 
their reaction towards the keyboard. From what we 
observed, only 3 out of 21 users successfully used the 
keyboard as shortcuts to perform operations that supported 
the tasks performances  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Web Browser Clicks Average 
 
From the analysis of the Figure 9, the task 2 (Find how 
much cash I spent in September, 2017) was, on the overall, 
the assignment that took more time. This observation is 
obtained by analyzing the median of each task (in this case 
is 1 minute and 54 seconds). However, the higher time to 
perform an assignment was registered by a user that 
required 6 minutes and 14 seconds to, successfully, 
complete task 3 (Find how many times I’ve been on IST). 
During the usability tests, we observed a higher difficulty 
from the participants aged between 45 and 60 years old. The 
set of results, produced by their tests, contained values that 
diverged on a large scale from the values produced by other 
results. The values that are detached from the 

 
variation range are considered as outliers, which are, 
commonly, ignored by analysts on statistical operations. In 
contrast, we observed faster results from users that began to 
feel acquainted with the interface usage. We registered, on 
two tasks, similar execution times between the user 
performance and the minimum value obtained.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 9. Web Browser Execution Time Average 

Mobile App  
On the mobile version, the system is considerably less 

complex and it requires less interaction to perform the tasks 
with success. Unlike the browser version, the mobile does 
not have any shortcuts to help users to perform the tasks 
faster and with fewer taps.  

On the usability tests for this version we do not provide an 
experimental period at the beginning of the test, instead, we 
start directly with the tasks. The reason why we skip the 
experimental period resides in our intention on ascertain 
how intuitive the icons and the interaction on the mobile 
are. If we observe the graph, Figure 10, we can infer that 
the user required more taps to perform the task 2 (Verify 
how long I have been here the last time I was in this place). 
An explanation for this behavior can be the time necessary 
to perceive that the calendar of the last day, on the current 
location, does not provide clickable interactions and to find 
the hours the user need to subtract the final hour and the 
initial hour. On the other hand, the task that demonstrates 
lesser clicks was task 6 (Set the update time to 5 minutes), 
and one of the reasons is because these actions are 
associated with the settings menu, so users know exactly 
what to do and where to find it.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Mobile App Clicks Average 



 

As we can observe in the figure 11 the task that took more 
time, for users, to accomplish was the task 2 (Verify how 
long I have been here the last time I was in this place). Its 
median value is 29 seconds and the max value registered 
was 2 minutes and 7 seconds.  

The faster task is the task 6 (Set the update time to 5 
minutes) with the median equal to 14 seconds and the 
higher value registered was 45 seconds.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 11. Mobile App Clicks Average 

 
DISCUSSION  

These usability tests provided important metrics to infer 
the major difficulties and facilities encountered while using 
the Follow My Steps interface.  

As we mentioned earlier, at the beginning of the tests, the 
dashboard of the interface was empty, allowing users to 
build their own interfaces accordingly with their 
preferences. Each test started with the experimental period 
and we noticed that the visualizations absence was not 
emotionally positive for a set of users. On the suggestions 
section, from the web questionnaire, we read an opinion 
stating that the system should provide default themes, 
contained predefined visualizations, in order to display 
random information at the beginning of the usage. The 
problem with this approach consists on the fact that the 
system does not possess any data at that time, and the 
information needs to be uploaded by the user. A simple 
solution would be to redirect the user to the Add Files 
menu, in order to impose the requirement of inserting files 
on the database.  

During the interface usage, the participants felt confident 
while performing the majority of the tasks.  

We observed that most of users chose the map 
visualization to perform the tasks presented during the 
usability tests. All the tasks, except task 6 (Find the photos I 
took on ‘Pragal Railway Station’) and task 10 (Find the 
transportation method that I used to go to Alegro), related 
with the visualizations, had more than one method to be 
successfully concluded. For example, users can use the 
map, the bar chart, the line chart, the area chart or the pie 
chart visualizations to ascertain the number of times that 
they had been on a certain place.  

One of the possible reasons for this behavior is the 
association among locations and maps. When we are 

 
submitted to questions or tasks regarding specific places 
(such as, find how many times you have been on Lisbon) 
we tend to think on maps to search for the information 
requested.  

A similar behavior was recorded while observing the 
user's performance on task 2 (Find how much cash I spent 
in September, 2017). However, in this specific task, users 
preferred the Bar Chart visualization technique in order to 
ascertain the value for this specific month. This option may 
be related to the fact that we associate the Bar Chart 
visualization to sets of values arranged over time.  

To provide support to users we developed a Help Menu, 
which presents quick feedback on how the interface works, 
through a set of videos conceived only for this purpose. 
Throughout the tests, we observed that only 6 out of 21 
users used the help to verify how to perform a certain task.  
We conclude that the complexity of certain actions can 
involve some pre-learning experience. Despite this 
complexity, in overall, users were pleased with the 
simplicity of the interface and ease while executing the 
system’s operations.However, there is still plenty of work 
that can be done to improve this system, considering the 
comments and suggestions provided by users collected 
throughout the usability tests and the final questionnaires. 
These improvements are related to a couple of small 
corrections on the interface and in mechanisms to turn 
things easier for users to handle with system’s features. 
 
CONCLUSIONS  

The practice of Lifelogging started to increase, over the 
years, with the expansion of lifeloggers tracking their 
personal activities, by collecting their daily data, such as 
exercising, sleeping, or eating.  
With the growth of smartphones in our lives, we can gather 
and store large amounts of data that can be used to help us 
remember past experiences through several visualization 
techniques.  

This extraordinary increase of computer storage power 
generated several issues when developers try to display this 
quantity of information. One of these issues is scalability, 
which is the system’s ability of handling the growth of the 
upcoming data inputted by users.  

Our approach design was structured to implement a 
customizable interface, developed to allow users to 
personalize it according to their own preferences and 
interests. This particularity enabled us to understand which 
are the visualization techniques users associate to a certain 
set of data (map, bar chart, etc...), and how they choose to 
visualize it.  

To evaluate this system, we submitted it into several 
usability tests, which were focused on usability and utility, 
to identify some major and minor issues, in terms of design 
and functionalities, and to study the best visualization 
techniques used to represent specific personal information.  

From the results obtained, we infer that users adopt the 
map visualization while trying to observe information 
related to a specific location. For example, the number of 



 

times or the days on that location. We, also, infer that data 
with measurable values are commonly represented in a bar 
chart. For example, the daily expenses or the number of 
travels.  

To conclude this work, we deduce, from the questionnaires 
and users’ feedback, that Follow My Steps is a helpful 
system that provides insights about the users’ past 
memories and experiences. However, it has several aspects 
that could be improved to enrich not only its user's 
experience but also some of its backend mechanisms.  

During the usability evaluation, we observed several 
difficulties faced by the majority of users, while starting the 
interface tests. This set of initial difficulties have a 
considerable influence on users’ willingness to learn the 
interface features and on their motivation state.  

To smooth this problem, we could implement an initial 
help system to guide users through a set of predefined 
actions, such as uploading new files and/or the inserting 
new visualizations to the dashboard, in order to aid them to 
learn basic operations provided by the system.  

Another issue that we want to highlight is the updating 
process of the file update feature. This process, as 
mentioned earlier, runs on the server side of this application 
and deletes specific previous stored information from the 
database to insert the changed file full content. The time 
spent to execute each update operation depends on the file 
size context instead of the changes performed. This is the 
most important feature, on the server-side, that needs to be 
updated in order to reduce the amount of information that 
needs to be managed. 
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