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CHAPTER VI

DEVELOPING THE PROTOTYPE FOR MOBILE APPLICATICWING

THE PROPOSED ARCHITECTURE (\:
6.1 Overview q l
\dﬂ Y—
This chapter presents the implementation stages of @AA "0 pk @ch aims to
L 4

achieve the final objective of the research. TheWmhL{l S is@s{cussed in first

section, where UML is used to describe imp%yia °‘n cllgfg case diagram and
120T¢ e <ec cects \C 9 e
a sequence diagram. The second sucten de f\g\tT '{HOpment o e TR

Y S

SN
S

—

]
=
N
¢
6.2 Analysis and Design : ‘kﬂO\" %
N é‘}
|
&y |20 S
e Q’ anglystfopth erall progress of the intelligent wireless

d
landmine trac;A tem (i.e. ER
design all th\?‘*uircd diagrams.

x |

Rational Rose 2000 software tools are used to

N

6.2.1 Use Case Diagram

Jacobson (2004) defined use case as follows: “a use case specifies a sequence of actions,
acobs 2

- cluding a variant that the system can perform and that yields an observabie result of
inc
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value to a particular actor.” The purpose of using the use case diagram is to show the
functionality provided by the system and to describe the overall interaction between the

user and the system. This diagram is composed of a set of components that represent

communication between the user and the system. Figure 6.1 shows the us%z diagram

of ERAA. *

y trz_{da Mine-strike?

User

7 Landmines by country
] e {(I <<extends >
G_

== —_—
{

acking B
: Landmines by type

;%’
©
w
=
=

Parental Control Start
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6.2.2 Use Case Specification

The use case diagram of the system (ERAA) is composed of five main use cases a
S

follows:

]- ERAA 01 01:Login

1-1 ERAA 01 01: Registration V

7. ERAA 02: Awareness Tracking. T
7-1 ERAA 02 _01: Why landmine awareness? l\d
L

7.2 ERAA 02 02: How to preventa mine stri@ J ' ~{_.’\Y-
L 4
oF

3. ERAA 03: Landmine Database. Y- \
NV N

3.1 ERAA 03 01: Landmines by type. %

3-1 ERAA 03_02: Landmines by ﬁe\:nn \T

4- ERAA 04: Landmine Tracking% $ o
%j &
4-1 ERAA 04 0l: Parental Y\w , $

BN
4-2 ERAA 04 02: Start Tragting,_ & J‘(Q
5. ERAA 006 Log out. &\
. . N ! S
As mentioned carlieg the most np‘orta}x use cases in the system will be described
S v) & |

ly,
%

'

4
NG
6.2.35@ Diagram

A sequence diagram is type of interaction diagram that is used to provide a pictorial

view of the system behaviour between two objects within that system and to represent

object interaction (Johan, 2004). The following sequence diagrams present the sequence

of message and the behaviour of the NATRAL system.
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A. Awareness tracking sequence diagram

Figure 6.2 describes the events that will occur when a user presses the Awareness

button. When a user presses the Awareness button, the system will send ﬁzest to the

NATRAL control and then the Awareness page will appear. The syskm #ill open the

database and fetch information to display on the Awareness page.?ﬁ user can obtain

additional information by pressing the next or previous butto?y

Figure 6.2: Awareness Tracking Sequdnge Diaggam ' "_}Y—
A
h vad
Y- O o
-

43'

Main Page Ul A eSS Page Ul

Entity :Usér
User Boundary = JQE
1: Click on <<Awareness>> button() ?:
>
\ 2: ]end
l \ 4: Fetch Info()
[ ——— — P
5: Clickaoh << > but O L
; P ' .

(—) ’ Q"J e

% $ L L 7: Fetch Info()

ICK ONn <<;f3 y PRI Ll

A \"}’ 9: Send a request()

E\ L _10: Fetch Info()

11: Click on <<Back>> button()

12: Display Main Page()
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ence Diagram of Landmines by Type

Figure 6.3: Sequence Diagram of Landmines by Type T

- User

3 pr

S
FigurQ

type button.
landmine

to obtain add

1: Click on <<Landmines by type>> button()
»

Main Page Ul andmines by type
Boundary Page Ul Boundary

2: Send a request()

4: Choose Landmin form the list ()

6: Fetch Info()
>

j;q

esents the events that will occur when a user presses the Landmines by

Once the user presses this button, the ERAA control will display the

page with a list of landmine icons. The user can select any icon from the list

itional details related to a particular landmine, such as year of production
>}

colour, weight and dimensions.



157

¢: Parental Control Sequence Diagram

Figure 6.4: Parental Control Sequence Diagram

Main Page Ul Parental Control Page *W*' e -
LUser Boundany UlBoundary » iluo.n.w 4 :

1- Click on <<Parental Control >> button()
>
2: Send a request() T

3: Display Parental Control Paj
E1 :Required g P

Field
4: Fill up the field of prome romer

5: Click on <<Save >> button()

9: Update Info()

& "l)o‘
Figure 6.4 shewg he parental un@isequence diagram of. When a parent needs to

track his/. ‘\d. he/she can press the Parental control button to save his/her phone

numbSgLYC request will be sent and the Parental control page will be displayed. The

parent should fill up the phone number field and then press the save button. The request

will be sent and the information will be saved in the database.
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Start Tracking Sequence Diagram

Figure 6.5: Start Tracking Sequence Diagram

:User

1: Click on <<Start>> button()
>

2: Send a request()

E1 :Location senvicgs not -
enable
4: Display Tracl Page

dxitance between user and minefield ()

7: Fetch Info()

8:Send SMS ()

art tracking (Figure 6.5) is the most important diagram. It

hen a user presses the start button on the main page, and a request will be sent.

The system will check the location service. If it is not enabled, then the system will
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display the massage: ‘Location services not enabled’. Otherwise, the locations of the
user and minefield will be displayed and supported by Google Maps on the tracking
page. C alculations will be performed to obtain the distance between the user and the

minefield. If the distance is less than or equal to 20 m, then the system V&gnerate an

alert to the user. In addition, the system will send an SMS to the nts?1f they have

saved their phone number in the database. T

6.3 Implementation of Environmental Risk Assess t Aychi ‘re
g
(g
In this section, we will begin by presenting a gen pr% l'oto&\}'e Aesimhihe

72]

o
: 2‘ 1g with the change

rapid development and successive pl‘OdUCth(N)bll

acg. herefore, identifying
&
ly @onant. These limitations

in their models, require a harder effort %bl m{

include a small and difficult-to-ug nyited %ur and font number support,

: ( , ' ' ;
small display size. limited% \%{J&,é)ﬁted bandwidth, high wireless

section cost and low, }ry Ild stgrage giace. The subsequent sections describe
cont :

T
the design and dcvclc%\ﬂ of tife A ﬁ‘mtotype. Figure 6.6 illustrates the general
he g
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Figure 6.6 General Flow of the Development of the Prototype

Modification Prototype
script

N
i ;
Tesgfﬁl (usability,
i Y r iy, usefulness)

Proposal; project
plan

Interaction style
design ]
Determine positions l
of minefields
Mobile technical Complete
specification i prototype
-

Modificatign

Prototype
characteristics

Mine awareness
content description

\ L3 'klb
Orﬁ7 . Tobs Of \\
m i )
: ‘ . C
Mine awareness efielplsdn %‘_,
content material daiabése Q;

model. se problems should be considered during mobile application development
Table 6.1 lists most features that should be available in mobile devices that will be used

to operate ERAA. As mentioned earlier, knowing the environment and considering tl
he

limitations and capacities of the application hardware are the first step in designing and
an
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developing a mobile application. On this basis, the Samsung GT-18552 phone will be

used to develop the ERAA prototype

Table 6. 1: Technical specifications of mobile devices for ERAA a& tion

[ Features Description *

Network GSM/HSPA
Dimensions: 133.3 mm x 70.7 9.7mm (5.25
Body

inch x 2.78 inch x 0.38 inch)
Size: 4.7 inch (~66.7% scr

Display Resolution: 480 x 800 (T Wixel density)
Multitouch: Yes N ‘.\Y.
Slatfonn Android OS, v4.1.2 can|] @ I A
Card slot: micro B b
Memory Internal: 8 GB, 1 Y\J
- WLAN: Wi-
Communication GPS: Yes!

Stand-bgp: Up 10 2 (VG P
Battery h%)p; 3G)

¥ &
X~ S
EX e
Eclipse is an integrated developgfent *1&%&&IDE), as shown in Figure 6.6. It

provides a Rich Client @m (
¢

qses a basec pagrksgace gn

compt Q E D A

environment. \ 'wm”“ y f\’&é?ipse (which is integrated into the Samsung
A &Y Rt

\cd for ERAA dcva'bpment. Eclipse is selected as the development

emulator) 1§
plaﬁ‘(® arilv because it is free and open source software.

) gibr de@ping general purpose applications. It

|
€X@1(3ble plug-in system for customising the
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Figure 6.7: Screenshot of Eclipse 4.4

» Spes e e e T . ‘—"n e e S = N e R
& save £ - ppeliancieg/juealnet/metlponl wipagest age o - (59 —
== Movgste  Segrch  Proyect Bum W elp T m

rae Eda Sowce Fautscqot Nengae Se . -

fde Eda m™ - - - s 00~ Q- PR TR (-, ; .

T
6.3.2 Envir onmental Risk Assessment @cture In@ace Design

Y te an technical specification of
s section, the log ical design ( ve1 éﬁe
In thi \

stem development. To gainf@n “znslve ide 11d itional details about the ERAA
sy
eﬁ

system, all the \ugul\h() )1ef'e a user interface depends on the

f.:d a)@g different technologies. For example,

¢ 1 e,
Op tlfe *; otype (Android) is the XML resource file.
\"?’

underlying platform a

the platform usec Q’

The S)’stc@s by displaying a log-in page (Figure 6.8), which allows a user to
h b

ctions of the system by entering his/her username and password and then
acces

licking the Sign in button. If the user input is invalid, then the system will display a
clic 4 &

ing message If the user does not have an account, then he/she must make one by
warnin ssage.

licking the Sign-up button. The system will display a registration page, as shown in
clicKl &

Figure 6.9. The user should fill up the fields and then press the Create Account button.
igu Rz
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Figure 6.8: Log-in page Figure 6.9 : Registration page

K] Y

F{ Landmines Tracking App F{ Landmines Tracking App

Sign Up

F reat Account

Figure 6.10 shows the main page, which ¢

options.

':.4 L. “dmin s Tracking App

Wh) Lardn'nes Arsareness >

dowtr p'mii:- Mine-strike
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The main screen is divided into three categories: Awareness training, Landmine

database and Landmine tracking.

1) Awareness Training \Y~
Mine risk education is one of the important preventive educationa?c'ﬁvities to mitigate
it L A

the risk of landmines and other explosive remnants of war. ing or handling scrap
1

S Je thg most common

O misk. )negz education
AN

; ell@'through areas

educe the risk of

netals, moving UXOs from farmlands and dismantlin
L S f=}

ways in which people voluntarily expose themselvegf
aims to minimize dangers for people living, yorfmg

) SN oy
contaminatcd with landmines and UXOs,

(0]

casualties from landmines. cluster bomb r i T, -

. . aims reate g? £s @f ;’ilbe th &wea ons are found in a
lhiS appllcatmn aims to create aw l)@ R ’ @ p
mmunity through a variety of tactieg. [he age\& s the followine four Options.
cO & ) (S gf u

i. Why Landmine A\)@ss?

! actgly ;h hfle thevoblem of landmines is the lack of awareness
One of the mu% t expcr :L 1@:

>XAC
dk le hyout their risks..@tting awareness at the community level has been
an now E

anv reasonable doubt to be an effective strategy for mitigating the risk
prove; any

X devices. This option covers many topics related to landmines such as the
of ex S.

act 1 Childl'CIl the CCU]]OlﬂiC COSts ¢ " lai dl il €S, he human cost of lall(hnines’
illlp 01 ~ S0 1dmin T

d ne ])I'UdUCIiOH Llﬂd U"ddC Lllld C]CHI’iI]L{ lai dl il S. Sers can explore these to 1 i
lan mii idmines. |

hich are supported by pictures, as shown in Figures 6.11a and 6.11b, by clicking on
which are s 3

the next or previous buttons.
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Figure 6.11: Landmine Awareness (a), (b)

s !

F‘ Landmines Tracking App

 Why LandminAwareﬁe‘i "

vulnerable to

Children are especially
landmines because of their curiosity and
love of play

Because of their small size, children are
often most unable to withstand injury and
blood loss if they are hurt in a landmine

explosion

in addition to killing and maiming, mines
I'go,odunooe the child's physical and social
B rize s 2 20X, R '*“‘m

How to Prevent a Mine Strike? e )
Any armed conflict in the wo%;‘a]])
nairh pg\e

of war that continue to kij€a

I
has ended. Children aggay ic
their increased myb k aftgr & cgfifHct us, advising u

¢ 2 g users on what he/she should do
in case of an \Acncy and how t@'cp himself/herself safe is extremely important
This O presents three methods on how to escape a minefield, as shown in Figures

6. 12a and 6.12b:

A. Scoping out the situation
B. Getting out safely

C. Avoiding minefields
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Figure 6.12: How to Prevent a Mine Strike (a), (b)

s
a1

F{ Landmines Tracking App F{Landmines e AN

Method 1of 3 Scoping Out the Situation Method 2 of 3: Getting Dut ¢
dethod 2 of 3: Getting Dut § afeh-

2) Landmines Database
Landmines by type

Most accidents ar¢

know that the ofw

shapes, S1Z S*d colours. Sometin}es, they are even designed to look like children’s

toys. CIg tend to pick up interesting and strange objects. Therefore, children may

find a lan mine and play with it until it explodes. The blast may cause the loss of a le
g

or an arm, or even death. People should understand that the only way to avoid landmi
ines

is to know where they are found and what they look like. The next screens, as shown i
5 nin

Figuics 6.13a and 0.13b, present a list of different types of landmines. The list is
. i
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)

supported with a picture for each mine and relevant information, such as dimensio
d ns

height and colour.

Figure 6.13: List of Landmines With Their Characteristics (a) %\

F4 Landmines Tracking App
F{ Landmines Tracki .g App

‘T TYPE 84 AT mine

Italian VS 50

L]

]

PRB-M35 mine

M86_PDM mine

M16 mine

M14 mine

PMN Mine
LLL#-—;,__——.W

ii. Landmines by count&\

Millions of lill]dﬂ]@ﬂllil
’

bzsl-\ “anti-persor ni’@ﬁws and UXOs. A user should constantly be on

facing the pro

the lookout th countries that he/she is travelling to are safe from landmines and

Iran, Angola. Afghanistan, Irag, Cambodia, Kuwait, Libya, Mozambique and Somalia

Figure O. 14b provides an overview of these countries supported with their maps
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Figure 6.14: 10 countries with the highest numbers of landmines (a), (b)

B 135

F{ Landmines Tracking App F‘ B A

Afganistan

E Iraq
@ Cambodia
f E Kuwait

pEa Libya

E Mozambique
Eg Somalia

E e i“ N7
3) Landmines Tracking \ \SQ

i Parental ('()ntr()l&\ 0
<\1 ¢ 2
The increasing %k‘”“f chld Cl@ndcring is a concern of many parents. At

4
present, (il)\ pology 1 ""“m‘{ y sophisticated that parent will know if their
childret e by simply using this app. Parental control is a feature in our developed

app. .an be used by parents to track their children in real time. This feature

enables parents 10 restrict their children’s access to a minefield. To use this feature

parents arc required to add their phones numbers to their children’s phones through the
o

next screen shown in Figure 6.15. Parents will receive an alert or an SMS in their

cellphone if their children approach a minefield. Furthermore, parents can use web
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based maps with this app to monitor the movement of their children in real time. With
this app, parents can ensure that their children are not wandering near minefields after

school instead of going home. This app is easy to use, and parents can access location

data from a web-based user interface or from their smartphone. Y o

Figure 6.15: Parental Control

ji. Start

A

i< {1 most important @;ncnt of'the application. It allows a user to track

%
%

This feature
lf/h@with the touch of a button on the main screen. The operation of this

and does not require assistance from other people. The system turns a

himse

syste is spmple

cell phone into a GPS tracking device by simply holding down the start button on the

main screen, as shown in Figure 6.17. The system starts to capture position (longitude

|atitude) from satellites once a user successfully logs in. Then, the system automatically

opens the database and fetches the borders of the land where mines buried based on the
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landmine intensity in these areas. These variables will be used as input variables by the

aro-fuzzy model to calculate the degree of danger that the user 1s facing as he/she

O

ne

navigates places near areas affected by landmines. The application provides a viable

sol

of exposure 10 Jandmine risk. !%

Figure 6.17: Start tracking Figure 6.16: War1$;s.sage

ution in the form of maps and alerts to the user through his/her mobile @1 case

»

F{ Landmines Tracking App

Why Landmines Awareness >

A\ >

Once the $quzxy model dctc}lincd that the user has gotten inside approved

geogr@ ones (i.c. minefields), the user will be warned by the system about the

risk by generating alerts, as shown in Figure 6.16. A new screen will also appear (Figure

6.18) to show the location of the user on Google Maps in real time, The borders of the

mineﬁelds will also be displayed. This screen will appear with two options: ‘Show Me

the gafe Route’ and *Call emergency .
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When the user click on the Call emergency button, the system will connect him/her to
emergency services. The user can use the keypad that appears to dial an emergency

number. The system will also send the real-time location of the user (longitude, latitude)

via SMS. The location will appear on the website of emergency services %z Google

Maps. In such case. the user should stay in his/her location and wait umkh;emergency

team arrives. ? :
e W 4 o Do \d
‘ F‘Landn\mcs Tracking App : L] Y—

A times out due &&}{0 response or a team member indicates their

If an alert m&

nd. then the user can click the Show Me the Safe Route! button. In

K cal 1e safe path selection model, which uses GAs to determine the most

SuC]

ptimum route based on safety, starts working. Readers can refer to Section 5.3.3.2 for
o

further details regading this model. The model provides directions from the current

> “the user to outside the mined area by updating the location of the us
Jocation of the er an
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generating a new direction once the previous one has been completed, as shown in

Figure 6.19.

Figure 6.19: Map Shows the Safe Routes and the Locations of the ME inefields

FT 4 #(en] 21002 *

F{ Landmines Tracking App

X
0) N
6.3.3 Environmental ﬂ sessme Arc@cture Installation
32 X
\ Pl | (00
’
Q- &
Java Archive (.I%; a pek ’ﬁ c@nat that is typically used to aggregate Java

autome ly generated 1n Eclipse. The .jar file typically consists of numerous classes
and interfaces. The main application class in ERAA is called the Main Tracking

Activity class. Eclipse generates ERAA classes in a jar file called ERAA jar, which

will be downloaded to the mobile device with the Java application descriptor (JAD) file.
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6.4 Summary

This chapter presents the development, analysis and design of the ERAA prototype. The
analysis and design of the prototype are provided in Section 6.2, wher as%aion 6.3
describes the three steps that must be followed to develop the ERA@L namely,
ERAA development platforms, ERAA user interface design and ]?ﬁ‘ installation. In

addition to the details described in the previous sections, Figure shows the general

flow of prototype development. ? '
N \3
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