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Evyaprotieg

Ye ovtd TO0 onueio Ba NBera va T €va peEYALo EVYAPLOTO GTOVS YOVEIC LoV,
I'opyo xatr Katepiva, mov 6dla avtd ta ypovia Oyt anAd O&V OV CTEPNGAV
Timota, aAld pov €d0woav Kol MOAAG mepiocotepa and OGO UTOPOVGO V.
{ntoo.

Axoun, 0éAo va gvyaptotiow tnv ko ToopmavomoHAov yia tn Ponbeia kot
TNV VTOoTHPLEN TNG OAOVE AVTOVE TOVE UNVEG.

I[Iog va unv evyaploTno® ToVS PIAOVG OV Yo OAEG AVTEG TIC GTIYUEG, TOV AV
Kol TOpo o©T0 TEAOC OaVTING NG mopeiag pe yepilovv pelayyoiio, pov
amodelkvhovV OGO onpaviikoi eival otn {on pov.

Téhog, evyapiot® to NikdAa Dpayyoyltdvvn yio TG EMOLKOOOUNTIKES HOG
ocv({ntMoelg mov pe Bondnocav katd TV vAOTOINGCN AVTNG TNG ITA®UATIKNG.



IMepiinyn

H napodoo dumhopatikny €xel 0¢ otOX0 TNV avamtuén piog epopproyng yuo £Evmva Kivntd
MAEPOVO KOl GLYKEKPIUEVE Y10 TNAEQ®VA e Aoyiopukod Android, yio thv Kotoypagn Kot
ueAétn g xivnong tov ypnot oe emtepikovc ympove. H epappoyn RunTracker mov
vAoTomONKE EMTPENEL GTOV YPNOTN Vo Kataypdeet Tnv mopeia tov pécm GPS onudtov kot
va PAETEL OTIYOEG LETPNOELS, OTTMG dLapKeLa, Oeppides, oTiypiaio TaydTNTO Kot andoTAo,
KaODG avTtOg TodnAatel, TPEXEL 1| CLUUETEXEL GE OMOLONTOTE EEMTEPIKN dPACTNPLOTNTAL.
AoV 0 yprotng Kataypdyetl Kot omodnkevoel TNV 0OANTIKY TOV dpacTNPIOTNTA TOV, UTOPET
VO, LOIPAOTEL TIG LETPHOELG QVTHG E TOLG PiAovg Tov oto Facebook 1 va v €dyel otnv
SD «épta tov kivntod tov. Télog, n epapuoyn RunTracker mpocpépel otov ypnotn ™
duvatdTTo NG AMEKOVIONG TNG OOPOUNG KOl TMV UETPNCEMV TOV amodnKevpévev
aOANTIKOV OpaCTNPLOTATOV.

H gpoppoyn RunTracker pumopei va ypnoyomombei amd 6Aovg, abAnTég Kot pun abAntéc,
Yo TN KATOypopn VOGS 1GTOPIKOD HE TG 0OANTIKEG TOVG OpacTnpLoTnTeES KaBmGg emiong Kot
YL va Toug BonBncel ot daTnpNon TS PLGIKTNG TOLG KOTAGTACNG.






Abstract

The scope of this thesis is the development of an application on smart phones and
especially on Android phones, for study of outdoor positioning and locomotion.
The RunTracker application that has been implemented enables the user to record GPS
tracks and view live statistics — such as time, calories, speed and distance — while biking,
running or participating in other outdoor activities. Once recorded, the user can share
workout data with his/her friends on Facebook or export his/her tracks to phone’s SD card.
Finally, RunTracker offers historic mapping and detailed information of previous sessions.

RunTracker can be used by everyone, athletes and non-athletes, to keep a record of their

exercise during time and help them maintain their shape and fitness.
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1 Introduction

1.1 Smart phones and their use

Recent years have seenan increasing use of smart phones, whichis due to
the functionalities they provide, as they serve the growing needs of users. The
different functionalities of smart phones are provided through the applications that

are available depending on their mobile operating system.

The most common mobile operating systems (OS) used by modern smart phones

include Google’s Android, Apple iOS, Microsoft’s Windows Phone etc.

Google's Android platform has grown tremendously in the latest years, as it is
straightforward and uncomplicated to use it. The most vital feature of Android is its
compatibility with different phones, which make it very helpful among the end users.
There is a big variety of applications available for Android phones, which covers
different categories such as Entertainment, Personalization, Lifestyle, Sports and

Fitness, Education etc.
RunTracker is a fitness application for smart phones using Android OS devices.

In general, fitness applications help their user to keep track of his/her fitness activities

while some help him/her to keep a closer look at calories gained or burned.

1.2 Thesis Structure

In the 2nd Chapter related works are presented and compared to RunTracker. Chapter
3 discusses about the required theoretical background. In Chapter 4 the system design
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and architecture is described as well as the file formats that are used. Chapter 5
discusses the implementation details and presents the platforms and development
software that were used. At Chapter 6 is presented a manual of RunTracker. Finally,
Chapter 7 presents the conclusion of this work and directions for future work and
Chapter 8 contains the bibliography.




2 Related Works

There are plenty free fitness applications in the Android Market that can track
someone's exercise and gather useful statistics, that the user is able to see live or can

save them for later use.
Two of them are:
e RunKeeper

e Keep Running

2.1 Tracking of Fitness Activities Functionality

RunKeeper just like RunTracker uses GPS to track the user's fitness activities and
display his/her path on a map. RunKeeper has two different Layouts for the display of
the map view and the activity's data, whereas RunTracker displays both the map view
and the data on a single Layout.

Keep Running does not display the user’s route on a map. The user is only able to see
his/her current speed, which can be calculated either by a pedometer or by the GPS
and he/she is also able to listen to music, while he/she is running. Moreover, the user
can set a certain speed limit that when the user's speed is under this limit, the music on
his/her phone stops playing.

2.2 Calculated Fitness Data Functionality

Application Keep Running calculates only the user's pace (m/s), whereas RunTracker

and RunKeeper calculate time, distance, speed and average speed and calories.




Moreover, RunKeeper is feasible to manage real time heart rate data straight from a

heart rate monitor over Bluetooth Protocol.

2.3 Accessing Stored Activities Functionality

RunKeeper and RunTracker give the user the possibility to review his/her stored
routes and corresponding metrics, with the difference that RunKeeper has two
different Layouts for the map view and the metrics view, whereas RunTracker
includes both views on a single Layout. Moreover, with RunKeeper the users can
either delete a specific route or send it to his/her account on RunKeeper.com, whereas
with RunTracker the user can either delete the route or extract it in GPX format on SD

card.

Keep Running does not offer the user the functionality to store his/her fitness

activities.




3 Theoretical Background

Android applications are written in the Java programming language. The Android
SDK tools compile the code—along with any data and resource files—into an
Android package, an archive file with an . apk suffix. All the code in a single . apk
file is considered to be one application and is the file that Android-powered devices
use, in order to install the application.
Application Components are the main components of all Android applications. There
are four different types of application components:

1. Activities

2. Services

3. Content Providers

4. Broadcast Receivers
Each one of the above application components serves a distinct purpose and has a
distinct lifecycle that defines how the component is created and destroyed.
RunTracker consists only of Activities.
The User Interface (Ul) in an Android application is provided by a hierarchy of views.
Android provides a number of ready-made views that an Android developer can use to
design his/her application's Ul, such as Widgets, Layouts, Dialogs and Menus.

Moreover, an Android developer can create his/her own custom views, to use on his

application Ul.

One of the most important aspects of an Android application is the Manifest file. The

Manifest file gives essential information to the Android System about the application.




Finally, since an Android application with Ul is more than just source code, it cannot
be completed without the application resources such as images, audio files, and

anything relating to the visual presentation of the application.

3.1 Activities

An Activity is an Application Component that provides a user interface. Each activity
draws its user interface on a window, with which users can interact in order to do
something, such as listen to music, or dial a phone. The activity's window may either

fill the screen, or may be smaller than the screen.

3.1.1 Activity's Lifecycle

Activities in the Android System are managed as an activity stack. When a new
activity is started, it is placed on the top of the stack and becomes the running activity
-the previous activity always remains below it in the stack, and will not come to the

foreground again until the new activity exits.

To create an activity, we must create a subclass of Activity class (or one of its
subclasses). In our subclass, we need to manage the Activity's lifecycle, by
implementing certain callback methods that the system calls when the activity moves
between various states of its lifecycle, such as when the activity is being created,

stopped, resumed, or destroyed.




The following diagram (Figure 3.1.1-1) shows the important states of an Activity. The
square rectangles represent callback methods. The colored ovals are major states that

the Activity can be in:

Figure 3.1.1-1: Lifecycle of an Activity [3]

The two most important callback methods are:

onCreate ()




The system calls this method when creating our activity. Here the essential
components of the activity should be initialized and the hierarchy of views

should be attached to the screen.

onPause ()
The system calls this method as the first indication that the user is leaving the
activity (though it does not always mean that the activity is being destroyed).
Here are usually stored any changes that should be persisted beyond the current
session.

There are several other lifecycle callback methods that should be implemented in

order to provide the best user experience between activities, and handle activities'

state transitions.

3.1.2 Starting Activities

An Android application usually consists of multiple activities that are bound to each
other. Typically, the first activity which is presented to the user when launching the
application is specified as the "main™ activity. Each activity can then start another
activity in order to perform different actions. Every activity should be declared on the

application’s Manifest file.

3.1.3 Types of Activities

There are different types of Activities, depending on the functionality they implement.
RunTracker uses the following Activities:

e Activity: displays the defined by the developer User Interface.
e MapActivity: displays a Map View in the application.

e ListActivity: displays in a List View a list of items and triggers event handlers

when the user selects a list’s item.

e TabActivity: displays a Tab View.




3.2 User Interface

The user interface is one of the most important aspects of an Android application,
since is the only way for the user to interact with an application. The application's user
interface is constructed by layouts, widgets, menus, dialogs and custom views,

depending on the application’s needs.

3.2.1 Layouts

Layouts define the User Interface architecture of an Android application, with some of
them providing their own form of a visible Ul (ListView), whilst others being
invisible structures that only manage the display of their child views (LinearLayout).
An application developer can specify a Layout, in two ways:

1. Declare the Ul elements in XML code, or

2. Instantiate them at runtime.
Android SDK gives at the developer the flexibility to use each or both of the above
ways to construct the application’s Ul. For example, the developer could instantiate

his/her application Layout and View elements in XML code and then change some of

their properties at runtime.

3.2.2  Widgets

Widgets are views that provide visual and interactive elements for the Ul, such as a
button, a text-entry field, a checkbox or the zoom controls. A developer can either use

an existing widget or can create his/her own custom widgets.




3.2.3 Menus

Menus are an important part of an activity's Ul. Through Menus the user is able to
access application's settings and provided functionalities. There are three types of
application Menus in Android:

1. Options Menu
2. Context Menu
3. Submenu

In RunTracker we use only Options Menu, which is the menu type that appears when

the Menu button on the phone is touched.

3.2.4 Dialogs

Dialogs are small windows that appear in front of the current Activity. The Activity
looses focus and the user can interact only with the Dialog. Dialogs are usually used
either when the user should be interrupted in order to be notified about something, or
when a short task should be performed, such as a prompt for a file name, which we
want to store. There are several types of Dialogs, depending on the functionality they

implement. RunTracker uses the following types:
e AlertDialogs and

e Custom Dialogs.

3.3 The Manifest File

All Android applications must include in their root directory the Manifest file
(AndroidManifest.xml). This file gives important information to the system about the
application, information that is required for the application to be executed into our

system. Specifically, in the Manifest file we must declare:

e the application's components
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e the minimum version of Android required to run the application
o all the application’s requirements

e user permissions, such as if the application needs to have internet or GPS
access

e libraries that the application will use, like Google Maps library.

If something is not declared into an application's Manifest file, the application cannot
use it, which means that the application will crash

11




System Design

This chapter analyzes the system’s design and software architecture.

4.1 Architecture

RunTracker consists of 5 Activities:

MyTabsActivity: creates a tabbed Ul

GpsSignalActivity: appears at the launching of RunTracker and informs the

user about the GPS signal.

ListFilesActivity: displays the list of stored files.

PreviousMapActivity: displays a map view with one or more PathOverlay that
correspond to a stored route.

NewTrackActivity: displays a map view, the user's route and current position

and real time information about the user's fitness activity.

Except of the Activities, there are also four classes for the overlays which are used on

the maps:

1.
2.
3.

MyBalloonOverlay
PathOverlay: draws an overlay that represents a stored track.

MyLocatOverlay: displays an overlay that shows user's route and current
position.

RouteLineOverlay: creates an overlay that displays a path on the map.

12




For writing or reading to/from files, there are two classes:

1. ExternalFileHandler: contains methods for writing to SD card and obtaining

user’s privileges (read, write, read & write) to it.

2. InternalFileHandler: includes methods for writing or reading files to/from

internal storage space.

Lastly, there is one more class:

e BalloonOverlayView: is used by MyBalloonOverlay class to design the

balloon overlays.

Both of these classes, MyBalloonOverlay and BalloonOverlayView were obtained

from GitHub, a web-based hosting service for software development [2].

4.2 Description of Classes

4.2.1 MyTabsActivity extends TabActivity

MyTabsActivity is the main activity of RunTracker, as we have defined it on the
Manifest file, which means that it is the first activity that is created when RunTracker
is launched. Here we define that RunTracker has two tabs, the:

1. “New Route” tab: hosts GpsSignalActivity and is the preselected tab

2. “Stored Routes” tab: hosts ListFilesActivity

4.2.2 GpsSignalActivity extends Activity

GpsSignalActivity is the Activity that is hosted in the preselected tab of
MyTabsActivity, which means that the User Interface of this activity appears to the

user when RunTracker launches. This Activity has a simple Ul that is consisted of:

13




e an Image View
e a Text View and
e a Button.

Depending on the current state (disabled, acquiring satellites, enabled) of the GPS
provider, which is obtained by a LocationListener, all of the above views change color

(red, orange, green), text and states (disabled, enabled) correspondingly.

Moreover, GpsSignalActivity implements GpsStatus.Listener, which receives
notifications when GPS system’s status change (stopped, started, got its first fix, etc)
and changes the appearance of the Image View, the text View and the Button
correspondingly.

Lastly, we have created a custom Dialog that appears when the application is
launched, to notify the user if the GPS is disabled. The user can either be redirected to

enable the GPS module or can close the dialog.

4.2.3 NewTrackActivity extends MapActivity

NewTrackActivity displays a Map View with its Zoom Controls, a Start/Stop button
and two Table Layouts. The map view holds the 4/5 of the phone’s screen, whereas
the button and the two Table Layouts share the other 1/5 of the window. We set the
screen to be turned on and bright as long as the window of the NewTrackActivity is

visible to the user, and we initialize:

e the Map View: gets the map controller in order to manage panning and
zooming of the map. Then, a new MyLocatOverlay is declared and the Zoom

Control listeners are implemented.

e the Table Layouts: each one of the first rows of the two Table Layouts
contains, two Text Views that are static. In the second row of the first
TableLayout there are a Chronometer and a Text View which change
dynamically, and in the second row of the second TableLayout there are two

Text Views that change dynamically too.
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e the Start/Stop button: is placed between the two Table Layouts. This button
controls the calculation of metrics and is either green and has its text set to
“START” or is red and its text is set to “STOP”’.

Moreover, a handler is declared which receives from MyLocatOverlay messages that
contain the user's speed and covered distance and posts them on the corresponding

cells of the activity's Table Layouts.

When the user launches the application, a custom dialog appears and asks him/her to
give some information, if he/she has not already submitted it. The fields of gender and
weight are required to be filled in order to calculate the spent calories.

NewTrackActivity has an Options Menu, which is displayed when the user touches
the device's Menu button. Through the Options Menu the follow functionalities are

provided to the user:

e Set Info: the user can set or change (if has already set it) the information

(gender, age, weight) that the application asks about him.

e Save Route: the user can save his/her route on the internal storage either with
the proposed by the application name or with a name of his preference. If the
user has not pressed the Stop button then, before the route’s storage, the
button’s color change to green, its text changes to Start and the GPS and

Acceleration events are discarded.

e Upload Metrics: the user can upload his/her route data to his/her profile to

Facebook, after he/she has saved the route.

e Extract to SD: if the user has stored the route on internal storage space, he/she

can extract the route on directory RunTracker on SD card.

The last two options (upload metrics, extract to SD) are disabled if the user has not

stored the route to phone's internal storage.

Additionally, in this class we implement four dialogs:

1. User Settings Dialog: a custom dialog that represents a form which is
displayed at the launching of the application or when the user selects the “set
user info” item of Options Menu.

2. Alert Dialog: appears if the user tries to submit the information on User

Settings Dialog without having filled the required fields (gender and weight).
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Alert Dialog displays a message which notifies the user that in order to submit

the information he has to fill both fields.

3. Save Dialog: a custom dialog that appears when the user selects the item
“Save Route” of Options Menu. This dialog's layout is consisted of a text
field, with a proposed by the application name that has the format:
YYYY_MM_DD_HH_mm, which corresponds to the current date and time,

and two buttons:

e Save: saves the route's metrics and the track as txt file on file “routes” of

internal storage.
e Cancel: cancels the storing.

The user can choose to save the route with a name of his preference, different

from the proposed.

4. Extract File Dialog: an Alert Dialog which appears when the user selects the
“Extract Route” item of the Options Menu. This Dialog displays a list of the
names of all stored routes. The user can select a route to extract it on

RunTracker directory on the SD card as a GPX file.

5. Back Button Dialog: an Alert Dialog that appears if the user presses the Back
button of his phone. Here the user is asked to confirm if he/she really wants to

exit the application and discard the current session.

Lastly, here are calculated the user's burned calories by the changes of acceleration,
obtained from the phone's Accelerometer. In order to calculate the user’s burned
calories, we have used the non-linear model developed by Kong Y. Chen and Ming
Sun [1].

4.2.4 MyLocatOverlay extends MyLocationOverlay

MyLocatOverlay extends MyLocationOverlay class, that draws the user's current
location on the map and implements LocationListener in order to receive notification

from the GPS provider, when the user's location changes.
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Specifically, if the user has pressed the START button, except from the user's current
location, a red line is displayed that connects his/her previous location point with
his/her current location point on the map. Moreover, the distance that the user has
covered is calculated (in km) and his/her current speed is obtained from the GPS
signal (and converted in km/h). Speed and distance are sent on NewTrackActivity in
order to be displayed on its Table Layout. If the user has pressed STOP, then every

new GPS location fix is discarded.

Lastly, if the user taps on the location overlay, then a MyBalloonOverlay is created to

display the address or the geographical coordinates, of the current location.

4.2.5 RouteLineOverlay extends ItemizedOverlay<Overlayltem>

When the user presses the STOP button on NewTrackActivity, then a
RouteLineOverlay is created and displayed which represents the route that the user

has done until that moment.

4.2.6 ListFilesActivity extends ListActivity

ListFilesActivity shows a list view that contains as items the names of all routes
which are stored in the application's internal storage. In case that there are no stored
routes, the list view is replaced from a single notification message.

When the user chooses a route, then its filename is passed on PreviousMapActivity
that is launched in order to display the stored route.

4.2.7 PathOverlay extends Overlay

PathOverlay represents a custom overlay which may be drawn on a map. PathOverlay

displays on the map a user’s stored track as a green line.
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4.2.8 PreviousMapActivity extends MapActivity

PreviousMapActivity is launched from ListFilesActivity. PreviousMapActivity
displays on a Map View the chosen route as one or more PathOverlays and
information (duration, distance, average speed, spent calories) about the
corresponding route.

PreviousMapActivity layout consists of a Map View with its zoom controls and two
Table Layouts. The Map View holds the 4/5 of the phone’s screen, whereas the Table
Layouts hold the other 1/5 of the screen.

Firstly, the Zoom Control listeners are implemented to zoom in or out depending on
the button (-/+) that the user presses. Then, the information about the specific route is
displayed on the two Table Layouts with a simple view that represents a green line
separating the two Table Layouts.

Subsequently, the file that the user chose is read and the corresponding PathOverlays
are created. Then, it adjusts the zoom levels and sets the screen's center in order all the

PathOverlays to be displayed on the Map View’s center.
Additionally, PreviousMapActivity has an Options Menu that supplies the user with

the following functionalities:
e Extract Route: extracts the specific route to SD card as a GPX file.

o Delete Route: deletes the specific route from application’s internal storage.

4.2.9 ExternalFileHandler

ExternalFileHandler is the class that interacts with the phone's SD card. Here we
implement two methods that relate to the user's privileges and the storage of files on
the SD card. ExternalFileHandler implementation gives the functionality of the
extraction of the stored routes from the application’s internal storage space to the

phone’s SD card.
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4.2.10 InternalFileHandler

InternalFileHandler is the class that interacts with the application’s internal storage. In
order to read or write on application’s internal storage, we have to use one of the

methods of the InternalFileHandler class.

4.3 File Formats

RunTracker uses two different types of files for storing and accessing fitness data, txt
and gpx files. Plain text format is used for storing and reading activities' data, whereas
GPX format, based on XML schema, is used when the user wants to extract his/her
route, in order to use it on any other compatible application (e.g. Google Earth, Figure
4.3-1).

Figure 4.3-1- A RunTracker’s extracted gpx file, as displayed on Google Earth.

Specifically, when a user chooses to save a fitness activity, then a txt file is created on
“routes” directory on internal storage, where fitness' data are stored. The file contains

information about the activity's statistics (duration, distance, average speed and
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calories) and about the user's route obtained from GPS (latitude, longitude, altitude,

speed and time).

The stored txt files can be exported to GPX format files for later use. GPX is a light-
weight XML data format for the interchange of GPS data (waypoints, routes, and

tracks) between applications and Web services on the Internet [3].

RunTracker uses internally plain text files, instead of the large gpx, in order to avoid
the overhead of parsing XML schema. Specifically, the estimated time for parsing a
gpx file was nearly two times the time needed for processing a txt file, which contains
the same route information. Moreover the size of a gpx file is almost twice the size of

the corresponding txt file, due to the tags that the XML schema contains.
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Implementation

5.1 Implementation details

5.11

Implementation of start/stop/resume functionality

NewTrackActivity has a START/STOP button, from which the user is able to control

when the application will take into account, for the statistics, the GPS and

Acceleration Events. Specifically,

When the user presses “START” then the chronometer starts and the
dynamically changeable rows of the Table Layouts are refreshed, if new GPS
signals are obtained. Additionally, all the Acceleration events that are received
are taken into account, for the calculation of the calories, and MyLocatOverlay
is notified that it has to record the user's locations. Lastly, the button's color

changes to red and its text changes to “STOP”.

When the user presses “STOP” then the chronometer stops and
MyLocatOverlay is notified to discard new Location changes. Additionally, a
new RouteLineOverlay, is created and displayed, the corresponding Location
objects are stored on temp.txt file on internal storage and cleared from phone's

memory. Lastly, the button's color becomes red and its text is set to “START”.
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5.1.2 Uploading route's data to Facebook

RunTracker provides the user the functionality to upload the route's data to Facebook,

as displayed in Figure 5.1.2-1.

Once the user has saved the route then the menu item “Upload Data to Fb” is enabled
and gives the user the possibility to upload the entire route's data on Facebook. The
user is asked to give username and password, in order to log in to Facebook, whereas

if the Facebook Application is installed, then the login data are obtained from it.

Figure 5.1.2-1 — RunTracker’s uploaded Facebook message.
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5.1.3 Calculating calories

After the user has pressed the START button and only if he has provided the
application with the necessary information (gender and weight), then by using the
acceleration changes and the equations established by Kong Y. Chen and Ming Sun

[1], we calculate the calories that the user burns throughout his/her activity.

5.1.4 Definition of zoom controls

In order the zoom controls to be always visible and not to fade in and out, we have
defined our own zoom controls. Specifically, when the user presses the zoom in
button (+), the user’s current location is set as centric point of the map and then

zooms in. When the zoom out button (-) is pressed then it just zooms out.

5.1.5 Displaying a stored route

In order a stored route to be displayed properly, except from the PathOverlays that we

create, it is also essential to calculate:
e the correct zoom level and
e the center point of our map view.

Specifically, when we read the file with the stored route, in order to display it, we
calculate the minimum and maximum values of the latitude and the longitude as well
as the mean value for each one of them. Then we use the range between the maximum
and the minimum values to set the zoom level and the mean values as the center point

of the map.

5.2 Platforms and Development Software
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RunTracker was developed on a personal computer running OpenSuse 12.1 64-bit

Linux operating system, where the following open source development tools were
used:

e Eclipse Indigo (3.7) IDE
e OpenJDK 1.6.0

e Android SDK

e Facebook SDK

e Android 2.3.3 platform

Furthermore, the following APIs and plug-ins for the Eclipse IDE were used:
e Google API
e Android Development Tools (ADT)

e an Android Virtual Device (AVD)
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6 User Guide

6.1 Application’s launching

When the user launches RunTracker he/she is asked to enable the GPS, as depicted in

Figure 6.1-1.

Figure 6.1-1 — Launching RunTracker

In case the user presses the “Cancel” button, he can access only the stored routes

through the “Stored Routes” application’s tab as shown in Figure 6.1-2.
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Figure 6.1-2 — GPS disabled

If the user enables the GPS, through GPS Settings (Figure 6.1-3), he/she can start
tracking a new route after the GPS has acquired satellites as shown in Figure 6.1-4.

Figure 6.1-3 — GPS Enabled
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Figure 6.1-4 — GPS signal obtained

6.2 Tracking a new route

Before the user starts tracking a route, RunTracker asks from him/her to fill some
personal information if he/she has not already submitted it, as displayed in Figure 6.2-
1.
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Figure 6.2-1 — User’s profile form

In case that the user tries to submit the form without having filled the required fields,

gender and weight, then a notification appears (Figure 6.2-2).

Figure 6.2-2 — Submitting profile notification error
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When the user presses the START button, then his route and current location is
displayed on the map. Moreover, the calculation of the metrics starts and the button’s
color changes to red and its text to STOP as depicted in Figure 6.2-3. In case that the
user presses Stop, his/her location points are not taken into consideration neither for

the calculation of metrics nor during the draw of the user’s route (Figure 6.2-4).

Figure 6.2-3 - Recording a route.
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Figure 6.2-4 — Recording a route with a pause.

When the user presses the back button of his phone, he is asked to confirm that he
wants to exit the application, as shown in Figure 6.2-5.

Figure 6.2-5 — Exit activity notification.
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If the user has not stored his route, when he/she presses the phone’s MENU button, he

is able to change the user’s profile or to store his route (Figure 6.2-6).

Figure 6.2-6 — Menu options for the recorded route.

If the user chooses to save his/her root, the proposed be the application name for the
file to be saved has the format: DATE HOUR and specifically
YYYY_MM_DD_HH_mm (year_month_day hour_minute), as displayed on Figure
6.2-7.
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Figure 6.2-7 — Save route dialog.

After the user has saved his/her route, by pressing the phone’s MENU button, he/she
is able to upload the route’s metrics on Facebook and he can extract his route as a

GPX file on phone’s SD card, as shown in Figure 6.2-8.
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Figure 6.2-8 — Menu options after saving route.

6.3 Display of stored routes

The user can access his/her stored routes from the “Stored Routes” tab of the
RunTracker application. In case that there are no stored routes, then appears only a

notification at the “Stored Routes” tab (Figure 6.3-1).
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Figure 6.3-1 — No existence of stored routes.

If there are stored routes on the application’s internal storage space, then the names of
all the stored routes are displayed on the “Stored Routes” tab and the user can choose

anyone of them in order to display the corresponding route and data.

34




Figure 6.3-2 — Viewing list of user’s stored routes.

When the user chooses one of the routes, then the path of the chosen route is drawn on
the map, and its data are displayed, as depicted on Figure 6.3-3.

Figure 6.3-3 — Display of the selected route.
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In this case, by pressing the MENU button, the user can delete the specific route or
extract it on phone’s SD card as a GPX file (Figure 6.3-4).

Figure 6.3-4 — Menu options for the stored routes.
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Conclusion

In this final section the functionalities of RunTracker are restated and potential future

work is discussed.

7.1 Conclusion

Within this thesis the Android application RunTracker was implemented. Specifically,

was implemented an Android application that:

enables its user to record and display on a map his/her path through GPS
signals
studies the user’s movement and calculates metrics, such as:

++ duration

< distance

+¢+ average and instant speed

¢ calories

historic mapping and view of details of his/her routes

7.2 Future Work
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An enhancement of this work could be the design of charts of elevation and speed, as
well as the use of heart rate, obtained by a heart rate monitor, for a more accurate

calculation of calories consumption during exercise.
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