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Abstract

The purpose of the Wildfire project is to develop a mobile application for the General public
and professional firefighters. This application should help people who fight fires as well as
protect people who don’t. The application should be used as a tool to report fires, search for
fires and notify people of nearby fires. It also should be able to provide the general public
and the firefighters with useful information about fires and how to keep safe around them.
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1. Introduction

The following documentation will document the design of the Wildfire Application. This
documentation will describe the design of the Wildfire Application in great detail. The design
manual comes after the research manual and the requirements specification and is aimed at
providing a greater understanding of the design of the application in conjunction with the
functional specification.

The following sections will first cover the technology toolchain, this will include a flowchart of
how all of the interlocking parts come together to create this application. This section will
also describe each of the technologies used in brief detail.

The next section will discuss the database Schema from the implemented database. This
section will display a JSON formatted diagram of the database structure as well as an
overview of the column names and what they stand for in the database.

The section following the database schema is the Class & Sequence Diagram section, this
section will include the relevant diagrams that make up the systems structure.

Lastly, the final section that will be covered is the Ul/ UX design, this section will display the
first iteration of design screens of the application, these screens will more likely change as
the application develops. This section will also include the colour palette of the application.
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2. Technology Toolchain

Xamarin & Google
Maps API

o9

po— (] —oe

Firebase Database Mobile Application Users

Figure 1 - Technology Toolchain.

In Figure 1 above the technology toolchain is shown. The technology toolchain describes
how all of the chosen technologies come together to create the Wildfire application. This
section will discuss why all of the technologies were chosen and how they will be
implemented together.

Firebase Database - The Firebase database was chosen for its ease of use and simplicity.
The firebase database is a NoSQL database and displays all of the data in a clean JSON
format. Firebase will house all of the data that is entered by the users, the database will also
house the accounts of the users and credentials that are used to access the accounts.
Firebase offers a very safe and secure authentication tool that allows for passwords and
other credentials to be encrypted. Firebase offers a free account with up to 1GB of free
storage which should be more than enough for this application.

Another service that firebase offers is firebase storage, this is a tool included with the original
account. Firebase storage is a great tool to have at my disposal as now | have a safe and
secure place to store all of the images that users upload to the application.

Xamarin & Google Maps API - Xamarin forms was chosen because of its wide variety of
features from the views and layouts it offers and to the ease of adding API's on the backend.
Xamarin forms proved to be the best option for Wildfire.
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The decision to choose the Google Maps API over the other available options proved well,
the Google Maps API does not only offer a clean and crisp map but also offers additional
APIs such as the Places API which made the search function easier to implement.

Xamarin Forms and the Google Maps API, alongside the firebase database allowed the
application to come to life. When all of these key technologies come together they create a
clean and secure fully functioning application.

Mobile Application - Now that the application has a database and a main framework the
application is functional and now requires users. All of the key parts come together to give
the user a clean and slick experience.

3. Database Schema + Authentication

This section will display the database schema that is used by the wildfire application as well
as the authentication system that is in place that stores the users of the wildfire application.

3.1. Firebase Realtime Database Schema

The firebase realtime database that was used for the Wildfire application uses a JSON
format. Therefore the following diagram will show the layout in a similar style.

WildfireApplication
-Fire
<$uID>
- Description
- DevicelD
- FirelD
- Latitude
- Longitude
- Placename
- Time
- WindDirection

-ResolvedFire
<$uUID>
- Description
- FirelD
- PlaceName
- ResolvedDescription
- Time

The schema shown above is the main structure that is used to store the Reported fire and
the Resolved fires. All of the information that is stored in the database is the adequate
amount of information needed for the professional users.
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This section will contain an explanation of all of the elements needed to report a fire, all of
the elements are type string.

Description - This may contain information such as what type of fire is being
reported? Or how the fire started?.

DevicelD - This ID is used to uniquely identify the device reporting the fire, the main
use of this is if a malicious user reported fake fires from the same device. The device
ID can be blocked.

FirelD - This ID is used to uniquely identify every fire reported on the application.
Latitude - Holds the fires North-South positions on the earth's surface.
Longitude - Holds the fires East-West position on the earth’s surface.
Placename - This contains the name of the place where the fire was reported.
Time - Time the fire was reported.

WindDirection - This contains the wind direction of the fire.

This section will contain an explanation of all of the elements needed to resolve a fire, all of
the elements are type string.

Description - This may contain information such as what type of fire is being
reported? Or how the fire started?.

FirelD - This ID is used to uniquely identify every fire reported on the application.
Placename - This contains the name of the place where the fire was reported.

ResolvedDescription - This may contain information such as how the fire was
resolved? Or how bad the fire was?.

Time - Time the fire was resolved.

=\ Fire

<. -MYnp-5Fvn_psZ2xLGEM

Figure 2 - Database Fire structure.
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ResolvedFire

5. -MY7KpANr-Q-ub_9jHoP

-- Description:
- FirelD: "
-- PlaceName: "

- ResolvedDescription:

- Time:

Figure 3 - Database ResolvedFire structure.

The authentication system that was also implemented using firebase, this provides a safe
and strong system to store the systems users.

The authentication does not have a specific structure but based on the information that is
required to register a user and the location where the users are stored. This diagram has
been constructed to visualise the authentication storage system.

WildfireApplication
-Users
<?UID>

- Email

- Password (Hidden)

- Identifier

- Providers

- Created

- Signedin
O\ Search by email address, phone number or user UID &
Identifier Providers Created Signed in UseruiD 1

c00226160@itcarlow.ie 20 Apr 2021 _ 02U3UQKX9QdwdPIhVIWilo5RzFD3 [_D

Figure 4- Database Account structure.
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3.3. Firebase Storage

The storage system was also implemented using firebase. This storage system is safe and
secure and will be utilized to store the images of the reported fires and the resolved fires.

Currently the images are not being removed from the system, but in a future version of the
application the idea would be to remove the photos 30 days after the fire has been resolved.
This time frame will ensure that if access is needed to these images they will be retained for
30 days before deletion.

There is no specific structure to image storage, the following diagram will be the general
structure of what's stored with an image.

WildfireApplication
-Fires
- Name.
- Size.
- Type.
- Last Modified.

Name Size Type Last modified

Figure 5 - Database Storage structure.
4. Sequence Diagrams

This section will contain the main sequence diagrams for the wildfire application. The class
diagram will be a high level overview of the structure of the whole application.

While the sequence diagrams will focus on the main algorithms that have been used to bring
the wildfire application to life. The main algorithms that will be shown are :

e Load Fires

e Current location + fire radius
e Report Fire.

e Notifications.

10
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4.1. Sequence Diagrams

4.1.1. Load fires

| returns Location
L

:WildfireApp :Firebase
: General User/ ; .
firefi?hter | I
| Selects View Map >: :
I GetAllFires |
| —» _
| | :Geollocation
| z |
returns AllFires X T
< . |
foreach loop J [ . . . !
| Locatnon(latltu&e, longitude) >:
|
|

i
Add Fire: to map

: —> i :

I
I
I
'd)isplays Map with all Fires !
) 1

Figure 6 - Load Fires Sequence diagram.

This sequence diagram displays the load fires algorithm. This algorithm was a key algorithm
to implement when creating the wildfire application. The main scenario of this algorithm is to
display all of the fires that are stored in the database on the map.

This algorithm is triggered when a user wishes to view the map screen. The application first
sends a request to the database for all of the current fires, once retrieved each fire location
is requested and is mapped on the map via geolocation. This happens for each fire until all
fires have been added to the map.

11
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4 .1.2. Current Location, Fire Radius and Notifications

: General User/
firefighter

WildfireApp :Geollocation

GetLocationAsync() ’:
|
|

T
]
Selects View Map '
>
I
|
]
d

:Firebase

return Location T

, |

Alt: Notifications==True && Radius != null )J | :
| |

|

:Qisplay current location on map ' : |

| \ | |

|  Display circle radius on map | N !

4 i GetAllFirgs() '

|

«

return All fires
|

I 4

L
if Digtance <= radius )

fireCount++

if Firecount > 0

SendNotification()

-t-4--=&-

R R B P

|
1 |
Foreach loop Calouate distance to Radig()
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

12
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| |
Al: Notifications==True && Radius == null,) !
|

! I
Wisplay current location on map | I

GetAllFirés()

|
return All fires

I

|

|

Foreach loop J |

Calculate distance to Default SkrkRadius
I

LY 1.

--a-r-

if Dista{nce <= radius )
|

| fireCount++
L

|
!

if Firecount > 0 J

| SendNotification
¢ ()

|
Alt: Notiljcations:FaIse && Radius = null)
1

|
.eisplay current location on map
|

:‘ Display circle radius on map

|
Alt: Notifications==False && Radius == nul )
! |
‘Risplay current location on map |
|

! I
! !
|

Figure 7 - Current Location, Fire Radius and notifications.

This sequence diagram explains the algorithm that displays the user's current location,
notifications (if checked) and fire radius (if set). This diagram has 4 alternatives;

e If (Notifications equals true and Radius is not Null).
e If (Notifications equals true and Radius is Null).
e If (Notifications equal false and Radius is not Null).

e |f (Notification equal false and Radius is Null).

13
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4.1.3. Report Fire

Display All fires on map

General Public/ ‘WildifreApp :Geolocation Firebase
Professional
| I | |
: Long click on map N| | |
: I GetLocation(latitude, Iongitude)b: :
| | | |
: ' returns location : :
¢
| | | |
| | | |
| | | |
: : returns time : :
I g I I
| 4 Displays Report fire form | | I
‘ 1 | |
: Add Information b: | |
| | | |
| Displays updated form [ | I
A 1 | |
: Reports fire >: | |
! | AddFire() '
| b : P
' ' GetAllFires() '
| | |
| | ’l
| |
|

Figure 8 - Report fire sequence diagram.

This sequence diagram describes the report fire process. Once the map has been clicked.
The application gets the location clicked using the geolocation. Once the location is returned
the form is displayed to the user.

The user can then add information to the form, once the form is complete the user selects
the report fire option. The application then adds a fire to the database, the system now
requests all fires and displays all the fires on the map.

14
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4.1.4. Resolve Fire

GanRtml Pubict :WildifreApp ‘Firebase
Profeslsional

I |
: selects fire to be resolved >: :
! ! GetFire(id) !
| b P
| | |
| return fire |
| H |
:‘ Displays Resolve fire form ! :
| | |

Add Information

| | |
| bl |
:‘ Displays updated form ! :
: Resolve Fire b: :
| | 7 |
| . ResolveFire() >
| | |
| | AddResolvedFire() |
| | ’I
| | t |
| . GetAllFires() .
| | |
| 4 Display All fresonmap |
N i
| |

Figure 9 - Resolve Fire sequence diagram.

This sequence diagram displays the resolve fire process, once the fire has been selected it
is retrieved from the firebase database. Once the form has been filled the user selects the
Resolve fire option.

The fire is removed for the fires list and is added to the resolved fire list. Finally the system
requests all fires and displays them on the map.

5. Ul / UX Design
5.1 - Colour Palette

The colour scheme of every application is a very important decision. According to a study
carried out by ColorBlindAwareness.org [1], 4.5% of the entire population of the world is
colour blind. This decision doesn't only affect those that are color blind but those that have
difficulties viewing small smartphone screens and trying to differentiate between the different
features on the screen. For this application it was very important to make the color scheme
color blindness friendly and compliant to the guidelines.

15
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282828 D3D3D3 FFFFFF

Light Gray White

F7DO9BB ADDBS8E®6 2DAFFO

Peach Puff Light Blue Blue Jeans

Figure 10 - Colour Palette [2].

Figure 7 above shows the colour palette that has been decided for the wildfire application.
These colours were chosen using the coolors.co website with colour blindness in mind. It
was important that these colours were easily comparable for someone with colorblindness.

16
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5.2.1 - View Map

® 4 ml1230

WildFire View Map

Map

©®@

The View Map Screen is the main screen that
the General Public or Professional Firefighters
will interact with. This Screen will allow the
users to view the applications map. Here the
users can Zoom in & Zoom Out as one way to
view the map.

The users will also be able to report and
resolve fires from this screen by selecting the
option available. Another feature that the users
will be able to use is the search feature
accessible though the search option the user
will have the ability to search a location.

The user will be able to report a fire by
dragging the pin or clicking the map in the
exact location, from here the user will be
redirected to the Report Fire Screen.

Lastly the user will users both General and
Professional will have the option to change
screens from this screen using the on screen
options.

Figure 11 - View Map Screen.

17
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5.2.2 - Report Fire Screen

WildFire Report Fire

Report Fire

Time Found @

Text input

Is this the correct Location?

Location

Text input v

Wind Direction(if known)?

Text input v

Photos

From Device +

Report Cancel

The Report Fire Screen is undoubtedly one of
the most important screens of the application.

On this screen it is very important to walk the
user through this process step by step. Firstly
the user will be asked what time they found the
fire, from here the user either general or
professional will enter the time the fire was
found.

Next the user will be asked if the location in
which they have selected is correct if the
answer is Yes, the user will be allowed to move
on and if the answer is no they will be allowed
to change the location.

Next the user will be asked some additional
questions such as wind direction or if they
would like to add photos of the fire to aid those
that wish to fight it.

If all of the information is correct and the user
wishes to report the fire they must now select
the report option, from here the user will be
redirected to the Report Fire Overview Screen.

Figure 12 - Report Fire Screen.

18
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5.2.3 - View Fire Screen

WildFire Fire view

Map

Fire @ Carlow
Time found @ 2pm
Wind Direction = north

Photo

Resolve

©®®

The View Fire Screen is available from the
View Map screen. This screen is accessible by
selecting a fire on the map, once a fire is
selected the Fire View will display and contain
a screen similar to the Report fire overview
screen.

The aim of this screen is to give the users a
quick and brief overview of the fire that has
been reported. This screen will contain
information such as where the fire is, what time
it was found and additional information such as
the wind direction and photos of the fire.

When viewing this screen the “Resolve” option
will appear for the professional firefighters. The
professional firefighter will then select the
resolve option if they wish to resolve the fire.

If the professional firefighter selects the resolve

option the user will be redirected to the
Resolve Fire Screen.

Figure 13 - View Fire Screen.

19
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5.2.4 - Resolve Fire Screen

12:30

WildFire Resolve Fire

Resolve Fire

Time Resolved @

Text input

Is this the correct Location?

Location

Text input v

Photos

From Device +

Resolve Cancel

The Resolve Fire Screen is the screen in which
the professional firefighters can resolve a fire in
which they have extinguished or fought.

The reason this screen is only accessible to
professional firefighters is to prevent malicious
users from falsely resolving fires.

The Resolve fire page allows the professional
firefighters to input the time in which they
resolve the fire, the location, if it was the
correct location and also to add photos to show
the fire was dealt with correctly.

Once the professional firefighter is happy with
the information in which they have added they
will select the “Resolve” option, here the user
will be redirected to the Resolve overview
screen.

If the professional firefighters wish to cancel
the Resolving or a fire the professional
firefighter will select the “Cancel” option.

Figure 14 - Resolve Fire Screen.

20
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5.2.5 - Settings Screen

WildFire Settings View

Monday

09/11/2020

Radius 1

Notifications On/Off

change Password

Login Sign Up

Logout

The settings view page is the page that the
users of the application will interact with if they
wish to turn on their notifications or set their
fire radius.

This screen also allows the professional
firefighters to change their password,
login,logout and sign up if they have not.

Finally this page displays the time and day just
for the ease of the users.

Figure 15 - Settings Screen.

21
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5.2.6 - Infoview Screen

WildFire Info View

Home Fire Safety

Wildland Fire Safety

Local Information

Firefighters

The info view pages allows all users to view
the provided information that aims to keep the
user safe from wildfires. This page is split up
into 4 sections.

Home fire safety - This contains information
accessible by all users and aims to help you
prepare and fight against fires if one arises in
the home setting.

Wildland fire safety - This contains information
accessible by all users and aims to help you
prepare and fight against fires if one arises in a
wildland setting.

Local Information - This contains information
accessible by all users and aims to aid you
when you need quick local information about
the area you are in.

Firefighters - This contains information only
accessible to professional firefighters and
contains a list to all current and resolved fires.

Figure 16 - Infoview Screen.
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