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CHAPTER VII

DESIGN EVALUATION AND VALIDATION METH%z
7.1 Overview T

In this chapter, NFRAM and the safe path selection mod ‘ﬁed 4 et
Then, the prototype is evaluated based on prel iew' and us iVaL) fon. Two

methods are used to validate the proposed ar nte re: ghe a ytlm eRiol i

N

validating NFRAM and the safe path \LlCLth o] aﬁfj Ty exp ? b

.\
Y&
S
&
72 Analysis and Verification 0 T \A
'S 3

VA

In this section, we PN*&&\\ erfficAoh dat@or both NFRAM and the safe path

selection model. \ l

evaluating the prototype.

9

Valid of Neuro-Fuzz cgr&k Assessment Model

"ince parameter values of the combination of FL and ANNs techniques are

The p

compared in this section. The proposed model is validated using a dataset that contains

30 records, which have been determined by the researcher and the Deminers (experts),

as shown in Table 7.1.



Table 7. 1: Comparison Among the Results of NFRAM and the Mamdani , the
Sugeno Models
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Seq Input Input Input (LI%) Output Output Output
{i5%) (P¥) RS*%) | (RS*%) *%)
Landmine Sugeno Mamdarny FRAM
Signal Position Intensity Model Mod
Strength (m) (KIm?) &
(dBm)
1 —68 70 692 20 QE 25.3
D =0 69.28 801 219 v | 289
3 —78.46  69.28 704 8 23 Yis 29
4 —99 69 367 27 30)2 33.3
. 3 68 680 2 w 36.9
c 55 66 741 3 369 ) *¥40.8
7l =13 87 741 3 6.3
3 ) 63.25 837.3 483
9 48.4

516
=5
57
583
599
63.1
64.2
65.3
65.8
75
81
86.3
88.4
88.7
88.9
90




176

Several stages of training patterns are implemented in 4D input—output space to
decrease errors, which are the difference between the simulation outputs and desired
outputs, by setting and adjusting inner neuron weights (MFs and rules).

Each training pattern is determined by four variables: three inm&nables (signal

strength, location and landmine intensity) and one output variable !isk). The input and

)’Y}(’)w, moderate, high,
S X 3@7 are observed

]
eby inflica ng ﬂv\@gﬁeserules
are certainly false and can be removed from the ngugQs uzgé B \/Y'

S I ¢

Table 7.1 shows the training results. The\t lun? ege% the signal strength
Jinguistic variable. the second the 1@1i1 puls ‘b\/ar' , the third the landmine
]

]
~ %
intensity linguistic variable, the thl { ofﬁ Sugeno model, the fifth the
ol

output of the Mamdani modc% 101;1{

output variables are represented by linguistic values, e.g. ver

very high). Through the training process, the weights o,

to approach 0, whereas the other weights remain high,

A

@)utput of NFRAM.

rocedure OfNF%kascd'( : Man@hni and Sugeno models. Figure 7.1 shows the
P b

isk value of ynes, which rang\‘a{‘om 20% to 80% using the Sugeno model on the
ri

datasel.QQ

The results obtained from the model analysis are confirmed through the training test,
3 S o C

hich highlights that the landmine risk values are less scattered and the majority of the
. ghts

risk values are under moderate category.
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Figure 7. 1 : Landmine Risk Values Generated Using the Sugeno Model

Sugeno Model

RISK

The results of the Mamdani model are ex 1elw utput of the Sugeno

G? A
model (Figures 7.2) because the two deh%ﬁmll&%quatious S ST

Y
through the fuzzy inference proce@e, , $

14 13- SE7ANE 0SS 3 N 5 B /e O B O 1N 23 98D 5 I 77 800
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Figure 7.3 shows the risk value of landmines, which ranges from 25% to 90% using
NFRAM on the dataset. The curve presented in Figure 7.3 shows that the rules directly
influence the prediction outcome because the training process in the Vwﬁi of the

variables will increase the prediction outcome. Thus, these rules are c@/ false and

can be removed from the neuro-fuzzy system. *

Figure 7.3: Landmine Risk Values Generate@Us\g NFRAM

Neural-Fuzzy Model

Risk

* §
\ |
’

G) '3
2. L3¢

Figure 7.4 shows% mpapI ;t va%\ 1¢ proposed NFRAM and the Mamdani and

b
Sugeno modé shown in Table‘.' 1 and Figure 7.4, an improvement in result is

achieve %RAM compared with the results of the Mamdani and Sugeno models.
&ﬁcv

es a landmine risk classification accuracy of 10.8%. Such result

NFRA

suggests that the trained NFRAM system will most likely perform well on landmine

datasets.
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The landmine risk index. which is obtained through the latest aforementioned dataset
(Table 7.1), is successively revised for a classification of landmine risk in linguistic

terms (very low, low, moderate, high, very high) by using a cumulate?gquency
distribution curve (Figure 7.4) and selecting the points of the curve wl@

variation is observed as the limits of the classes. *

iy

Figure 7.4: Performance Comparison of the Proposed N AE zgainst the Mamdani
and Sugeno Models

ear slope

N

i s used to generate and plot an output surface map for NFRAM and the

Surfacey

Mamamgodel. Figures 7.5 and 7.6 show the output surface viewer of NFRAM and

the fuzzy Mamdani model. The output surface viewer shows a 3D curve that represents

mapping from landmine intensity and position to risk degree.
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In this section, the performance of the proposed NFRAM is investigated and compared
with those of the Mamdani and Sugeno models based on the dataset selected by the
researcher and the Deminers (experts). The validation results show that $Oposed
NFRAM provides better prediction results of landmine risks con@} with the
Mamdani and Sugeno models. We have created a more powerful an&ctive NFRAM
by combining the advantages of FL and ANNs techniques,@ improving the

performance and operational effectiveness of trackin anYERA systems, which

"’ - a1 ! =Y - = ‘w ~ - t.
supports our claim in the problem statemen ]
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Figure 7.5: Surface Vig\\r with Inputs Position and Landmine Intensity witl
Their Expected Risk Using NFRAM o
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Figure 7.6 Surfagc Vew Wth .IHP tS.P SW% nd Landmine Intensity with
Their EX Rls}', S l% amdani Model
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Mathematical Validation of the Model

The first step in the fuzzy inference process is fuzzification, which is the process of

finding the membership value of a scalar (a number) in a fuzzy set. In thi et the crisp
t

inputs S* p* [L]* (signal strength, location, landmine intensity) en and the

degree to which these inputs belong to each appropriate fuzzy set Wermined‘

Y
Y:L
, (1

As an example, consider the current input (signal stre 91\fati0n =68.1)
L ]

and (landmine intensity = 404). In this case, we rate

ional s eng '116)&4, which

corresponds to p = 0.76 for an average MF given i Q on.@ﬁoor; location
an qfS.\/e* e M‘é}iven a graphical

is rated as 68.1, which corresponds to p :w “

definition of beside: landmine intensity is Wged Q& WKQCOI‘I‘CSpOHdS to p =

0.40117 given a graphical definition o%\? OA Qi:}

(7\ * 27 ")0
RI: ]fS* Ky (l\‘(’}'(lg@ p* & et gy”d LI* is high (H), then RS* is very hl'gh
o‘v/n

(VH). /)
RS- IfS* is avagdg (Av). P*is hcs@:) and LI* is high (H), then RS* is high (Hi).

IRS=IESE @‘L’t (Av), P* is faraway (Farw) and LI* is high (H), then RS* is low
(Lo). 0

The strength of the fired rules can be defined by Equation (5.9). For example, for the

first rule,

R1: If S*is average (Av), P* s inside (In) and LI* is high (H), then RS* is very high

(VH).
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HRi(xy) = wAV(S™) A uin(p™) A uH(LIY)
=min (0.76, 0.8544,1)
=(0.76,uM (RS™))
Consequently, all the control outputs can be calculated in the same wa&??in the

previous stage.

When Equations (5.10) and (5.1 1) are used, RS* can be calculJ

RS* = { (0.76,uH(RS™)) , (0.8.uVH(RS™)) . (0.40117 ;s*j)}

D Je
R

The input of a fuzzy set (the aggregate output fuzvt) ank reeged to calculate
Qol;l

job)

a single output numerical value. This proces{is ed af fic . When Equation

(5.12) 18 used. RS* can be calculated as )11} \T

e
7.2.2 Validation afefPaTh Jeletion Model
<

; N
To efﬁcien%\uluulc the safe path selection model, we introduce two pruning
aleorighmMgumely. Dijkstra’s algorithm and the Floyd-Warshall algorithm. We
g ) :
implemented these algorithms and compare the results with that of the proposed model.

The objective of most algorithms is to find the shortest path from a given node to any

other node on the graph and to minimize total time.
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To produce an optimal itinerary, we will use an adjacency matrix a by defining a number
of nodes that can represent a graph. The dimensions of the matrix will be equal to (n x
n), where n is number of vertices in the graph. The element of matrix a/i//j/gs identified
by an edge that connects the i-th and j-th vertices; the value in this cage r sents the
weight of the corresponding edge. These edge (latitude and lcﬁjde) must be
determined by experts (deminers) using special devices a1%R1.saved into the

database. We have to consider that the value in (a/i/[j]) il qual to infinity if no

edge exists between vertices 7 and ;. \d
L
3

A Overview of the Algorithms Nz 0‘\ g

First. a short review is performed o

%stra&ﬁl -kd the Floyd—Warshall
. - . “« Q- :
algorithm. Dijkstra’s algorithm 1s o\ 1e Nlo path search algorithms that
i N
Y.l w i

works sequentially: howevergit iNpo I sufteg shortest path searches in large

P N it : e

e the ] the é 1 of the vertices in each step, and
&

lo ), where |£] is the number of edges and |V

<

. the number & Mitices 0 e c@h. Several authors have proposed various
is a s &

odificatioi x)i ikstra’s algorithm. Some of these algorithms use heuristics to reduce
m : - -

the m@»

Diikstra’s algorithm consists of n iterations. If all the vertices have been visited, then
jjkstra s alg

S

graphs. It attempts 10 dc&
thus. it stops after \'isit'w he

“the shortest path search.

the algorithm is terminated; otherwise, we have to choose the vertex with the minimum
e ¢ ~

(smallest) value at its label from the list ol unvisited vertices (in the beginning, we will
S
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choose a starting point s). Dijkstra’s algorithm can be written in Java language
guage, as

shown in Figure 7.7. The Java programming language is used to conduct all the tests i
ests in

\Y"

Figure 7.7: Part of Dijkstra’s Algorithm is Written in ALanguage

a simulation environment.

publishcd in its curr‘.’\-c < ; X
i alﬂ(‘l’iﬂ% i skortest paths in a weighted graph with positive

or negative @mghts (but \\'1ﬁ4‘fﬂJt negative cycles). A single execution of the

algorib terive the lengths (summed weights) of the shortest paths among all pairs

of vertiC

Although the Floyd—Warshall algorithm does not return details of the paths themselves

the paths can be reconstructed through simple modifications of the algorithm. Suppose

that the vertices are numbered from 1 to 7 in graph G, where notation djjx is the shortest
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path from i to 7, which also passes through vertex &. An edge exists between vertices i
and ;. This edge will be equal to dijo; otherwise, it will be set as infinity. For other values
of djjo, however, the shortest path from 7 to j does not pass through vertex & .

dijo= length of edge between vertices 7 and j O}

dijx = min (dijk-1, dikk-1 T dijk-1) *

The Warshall algorithm can be written in Java language as shown ifyFigure 7.8.

Figure 7.8: Excerpt of The Floyd—Warshall A@ iite Java

by
tL“

B. Grap,

To exghe efficiency and performance of the algorithms, manually directed graphs

¢. as shown in Figure 7.9, are used. A graph is created manually from 10 vertices that

are joined together by 19 edges.
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Figure 7.9: Custom Graph From 10 Vertices That are Joined Together by 19 Edges
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In the previous section, Dijkstra’s alw%n am&ss .@/arshall algorithm are
o )

examined to determine the efﬁca\ th%jﬂo&‘a" evaluating the safe path
N

selection model. To obtain 1't'ablircsult4 w u]v@ed each algorithm 100 times.
1

s F 4
The extreme results are rejoed. ¢ j&ﬂ ’aggﬁfhe remaining results is calculated.
The results of the perf; ge of BY lia’s é%rithm, the Floyd—Warshall algorithm
’ P (,)
and the safe path s i model aye pre ed in Table 7.2.
&) v
A \JY.
f—’

™~

Table 7.%\111})61&5011 of the running times of Dijkstra’s algorithm, the Floyd-

Results of The Simulations of the AI%WIS“ \ S’
<) §
1

‘shall algorithm and the safe path selection model (in ps).

N

Algorithm Algorithm running time (in ps)

Dijkstra 150

Safe path selection model (GAs) 9

1
D Floyd—Warshall 184
23
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The chart in Figures 7.10 provides the running times of the two algorithms and the safe
Bl model (GA). On the basis of the previous simulation, each algorithm
exhibits particular features that eventually lead to differences in their properties and
performance. A slight difference exists among the results, i.e. Dijkstr rithm =

150 ps, the Floyd-Warshall algorithm = 184 us and GA (safe path*‘uon model) =

<&

Figure 7.10: Comparison among Dijkstra’s algorithm 1d \l’ar AL
and the proposed safe path selection model in terfg of uM

96 ps.

The proposed safe

(Dijkstra’s algosw

shows that thg¥Je path selection model exhibits the best performance by applying the

prop()@ ach (GA) and obtaining the optimal path within a similar period or even

indess time than when using Dijkstra’s and the Floyd—Warshall algorithms is possible.

Furthermore, different optimal solutions may be produced because the result can vary

each time GA is executed.
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73 Expert Review and User Evaluation of The Prototype

This section presents the heuristic evaluation strategies used to examine the proposed

prototype to determine whether it is suitable for saving people’s lives % iding the
affsfa

risk of landmines: the evaluation includes ease of use, usefulness, u ction and

reliability based on Nielsen, J. ( 1994 a, b). To achieve the three obJWes of this study,
as mentioned in Chapter 1. two activities (expert review szer evaluation) are
conducted in the review process to evaluate the E protogybe, particularly its
usability and user satisfaction. The user evaluation stfagincludgs th illte:‘(\ggr session

we conducted with a group of users and the resultgad uKbﬂ
NV S.
\ b
SN
o )

n Ac&@C entre (LMAC) in Libya.

- :
LMAC is selected because Y.as the 1g I(@lzatlon in addressing weapon
% R)ofﬁﬁv

a. LMAC operates outside Tripoli

7.3.1 Expert Review

The interviews were conducted at FuNgbyar

security according to the M Stry ot

ES! éﬁough no final decision has yet been

-

s .
y 1§tO @cted areas are being planned. To validate

and relies on appm\m l\ () ¢
made, expandin c’ brafch

the pr oposui pr an € mf‘n@\ as conducted with two experts working at

LMAC and >\1]1sm" in mine ledlll]” [Expert A and Expert B, refer to Appendix

D) Q\

years of experience.

yerts have sufficient knowledge about landmines in Libya and over 10

F sessions were held between the researcher and the experts to complete the task.
Four SEesS10ns
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Questionnaires were distributed to the two experts. The instruments used for the expert
review are usefulness, ease of use, user satisfaction and reliability. During the interview,
the mine clearers were asked to use the prototype for testing and to evaluate it while
doing the test tasks. The experts were asked several questions related t&i‘;ability

and benefits of ERAA. Both experts tended towards strongly agree 19 agreed that

the prototype was satisfactory. T
7.3.2 User Evaluation \d
]
T

N
A. Data Collection é v], ' -{—,
4 \,Y.

The test was conducted among Libyan citi@o lives e

Tripoli and in areas affected by landmin
testing session is divided into tlll'CC\ as folows Sg.'
N

1) Brief introduction to the Sty , lo
2) Prototype testin \ \" J‘éy
2) Prototype testing |

3) Interview (quc:t'n&‘c) Q

'
The objective oﬁwdy was res’en&)ﬁo the participants during the first session. The

o
>
=
=]
3
-9
Pt
w
S
g
£
=
Q
5
=
=4
n
&5
feb]
o,
o

respondents &g sked to use the prototype for testing during the second session. They

were thegeed to evaluate the prototype while doing the test tasks. Finally, an

interview that required the respondents to fill in a questionnaire [see Appendix (1)] was

conducted during the last session. All the data collected during the testing and interview

sessions will be analysed to determine the findings of this study.
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B. Data Analysis

SPSS software (version 11.5) is used to analyse the data collected througph the
questlonnallb During the analysis session, different statistics are used fi 11aly51s
;c

The results obtained through data analysis are presented in the follo tion.

\,Y'

C Demographic Profile of the Respondents

Before the questionnaire was disseminated to the partifagants, it 1it q&";x:ated and
validated by several experts in the area. The demegg IC‘K fth&éspondents 1S

om ed of three items:

summarised in Table 7.3. The first co shgws th tota!%ilmber of cases, whereas

Q,—

the second column presents the mnt’ all t@ cases. The sample for the
Escl ed

1‘bya tlzens 70% are males and 30%
&

\ @)
are females. &

%

Valid Cumulative
Percentage| Percentage Percentage
70.0 70.0 70.0
30.0 30.0 100.0
100.0 100.0
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Figure 7.11: Gender of participants

The majority of the participants are you@h ‘3 glo of 25-35 years

comprising 63.3% of the participants, w@l%‘m ’636—49 years comprises
S
g

33.3% of the participants, as shown\%(e 79, “AQI
N

C—§ , l §
Table 7.4: Profile’s maK kgyndems based on age
N

Valid Cumulative

Percentage Percentage

Valid 3s-25w 1 ,ﬁ 63.3 63 3
i 0 $9%333 581 96.7
1 33 33 100.0
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Figure 7.12: Age of participants

Y\:’
N
NENA

In terms of educational backgroung; p01w$}iﬂl§§roma degree comprise the

cq 2 N () : >
largest number at 53.3%. thosgw 1Wgree,:0m IS%'@ %o, those with master’s degree
ith L,Qtlf ngp

comprise 16.7% and those g1 f‘ié)‘bﬂ%, as shown in Table 7.5.

¢ J (? _
"{h ép@ ents based on educational background

g‘ N el
C;:’F Valid Cumulative
Frequency\ Percentage | Percentage Percentage
Valid %ﬂtc 2 6.7 57 6.7
loma 16 LIS S35 60.0
Qe;grcc i 23.3 2818 838
Master 5 16.7 16.7 100.0
Total 30 100.0 100.0
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Figure 7.13: Educational background

&

D. Findings % A\?

L
To investigate thcj hypothesis of t% ,ll\%jchg{g‘{es statistical methods, such
as average, median, standm% tion ‘?%l‘c@age. The researcher also uses

statistical graphs to 1llustrgte Mg ﬁn(]in& %

N
®
q"} j '}: e ,
o “C(yvtyﬂ V@ity and reliability of the questionnaire after

£ X
and lmgurt\c@n'ors. The analysis of the validity and reliability

>

geveral methods
confirming tha S{10NS

of the ques ire is an indication of the credibility of the test questions; thus, it will

pOSitiQWgati\'cly influence the results of the study. One of the methods used to

test the validity and reliability of test scores is the Cronbach’s alpha coefficient method

Table 7.6 summarizes the Cronbach’s alpha (a) value for each measure. The results

show that the questionnaire has fulfilled all the required conditions to be valid for use
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when the Cronbach’s alpha value is between 0.632 and 0.863. These values are
acceptable and they satisty the internal reliability criterion based on Nunnally (1978)

and Pallant (2007).

Table 7.6: Cronbach’s alpha values for all dimensions (N)

(R T Number of Items MezN) Alpha («)
Usefulness I % 0.821
Ease of Use 10 860 W A 0.802
User Satisfaction 12 é 541 | i 13
Reliability 5 \fl \3?0.864

The emergence of all measures with hluhm 11 1cat?

"

hat 1Qst of the participants
&

have highly agreed on Usdulms f‘p c, Jpe factlon and reliability.
Y %
Therefore, a conclusion can be dr a\m)m,t tsg the participants have agreed
et pa. I
that ERAA has appropriate u% €} ul 2 0’

&

& &
Descriptive statistic u%\lsil t® pg G's‘fmlulatlon that can be easily understood

by a project grouj 11 hu,’ S, :1' th@ archer to describe the usability evaluation

Y'
of user pu ce f Ih(. ERAA pm,&g pe.

i UQCR Descriptive Statistics of ERAA

The first component of ERAA evaluation is usefulness. In general, the prototype should

provide users with methods for escaping a minefield and assist them during emergency.
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Table 7.7: Descriptive statistics of usefulness

Standard

N Minimum | Maximum Mean jation
Ql 30 3 7 5.50 %61
& - . 7 6.07 O) 081
2 ot 3 7 5.40 1192
O 30 4 [ 5.63 0850
Q2 30 3 7 5{3\, 0.907
o - 3 Y o3 0.928
Q i % 7 0 1329
- " : 1 1135
QY 30 3 7 d‘ 0%28
Q10 30 3 7 '.\@ »
Q11 30 1 ESfe

valid N (listwise) 30 N

A .
%predetennmed success
e

Table 7.7 indicates that all the tasks 1% over E";‘o$
. Y
criterion. The mean ranges from 5-& .07 Togeaph qx&'on from the questionnaire,
NS
o1

whereas the standard deviati 1'£IIECS fromp O. 1|t§ 83 for each question from the

i d mg&asure system flexibility. After the

questionnaire. Seven questlws\ha f l
'S n
¢

rresponding values 1’\ arg Yivided by its number, the results show
co g

LY

's

ea P
’

that the mean of ‘Qﬁ meb % '&“‘ch corresponds to the flexibility of the
%. d ¢ >

questions, 1S 5.5%. ™M loate

s value'in that the total average number of users agrees
9

that the syst&e\uscful.

—_—



ii. Ease of Use Descriptive Statistics of Environmental Risk Assessment

Architecture
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Q13 and Ql4 have the lowest mean values because these questi Ni el

formulated in reverse to ensure the credibility of the answer of th%‘s. In general,

however, Table 7.8 shows that the ease of use component of thewA prototype is

considered high.

Standard
Deviation

0.900
0.681
0.669
2937
0.928
1.224
1.297
0.761
1.194
1.015

Q)
S

iii. Use @ction Descriptive Statistics of Environmental Risk Assessment
O

A ture

N
Q12 30
QI3 30
Ql4 30
Q15 30
Q16 30
Q17 30 %Y.g
Q18 30 z
Q19 2&\.
020 0
Q21 C}
Valid N(lismrisg&io VJ)

The third component is user satisfaction. Table 7.9 shows that all the measures have

high means (3.70 and 6.57), which indicates that most of the participants iy e

with the element of information quality (approximately 4.861).
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Table 7.9: Descriptive statistics of user satisfaction

Standald

N Minimum | Maximum Mean ion
22 30 3 7
Q23 30 3 7
Q24 30 4 o
Q25 30 4 7
Q26 30 3 7
Q27 30 3 7
Q28 30 3 7
Q29 30 3 7
Q30 30 3 7
Q31 30 4 7
L 30 3 7}

Q33 30 I
valid N (listwise) 30

Reliability Descriptive Statisti vi

é
Architecture %Y- | §
d b,

iv.

The next component is m}’ 11 dehned as a measure of the stability
\ {' (7
Ve questions are used to measure this
and overall putox Dof St @ q

component. T S ) indic JMJY% sponses based on the overall results. The

highest m 1 chieved by Q37 (\‘F?le ERAA application provides the advice that 1

requir t me during an emergency’) and the lowest mean is obtained by Q35
€ TheERQapphcanon can be relied upon to function properly”).
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Table 7.10: Descriptive statistics of reliability

Minimu | Maximu Standard
N m m Mean Deviation
Q34 30 2 7 3 1%&
Q35 30 I 7 5.07 6.?
Q36 30 2 7 5.53 AQ i
Q37 30 4 i 5.60 Y_O.675
Q38 30 1 f) 547 1.106
Valid N 30
(listwise) a
|

3
1.5
A conclusion can be drawn based on the overall r%t_ and\fs X it@ Table 7.10)
le

that the respondents agree that the prototype W
overall performance. \)

]
, &/
v. Result of the Exploratory FaanTN%\A

The factor analysis mclho@w to shmingtise mé{ple variables into a smaller number

1

the variables. Tl%k‘tors’c 1 J ai@’ largest possible proportion of variance in
the original \'Acs. The rcsearcb&l\){lsed the factor analysis method to summarise
1

N

ultiple, vag s into fewer factors and use these factors to evaluate the prototype.
m :

S
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Table 7.11: Exploratory Factor Analysis

Factor
Loading

A: Perceived Usefulness
| can get sufficient information regarding the types of $’
0.894

Q9 landmine.

Q10 ERAA provides guidance to avoid the risk of landmines. ) 0.818
ERAA will give me clarity on how to go forward with no |

Code | Statement

7 T 3 g
Q sense of fear from the risk of landmine in my life. ? 0.792
02 Using ERAA will enable me to save my life and th m
et family members. y 0.702
Using ERAA will enable me to reduce tensior the IISk of
0.551

0%, landmines.

04 Using ERAA will enable me to quickly ob o1 w

about landmine. % S e 0.551
[earning to utilise the ERAA app will @ avo si S

Q11 affected by landmine.

o1 The methods for escaping a minefield yovi
sufficient to assist me during an efagreghcy!

B: Perceived Ease of Use

Sz

0.542

E'RAé\\‘a,e 0.501

| Q18] earning to operate the ERAA 4 : ) 0910
020 Interacting with the ERAA y usin ;
E easy. 0.899
Q17 The ERAA interface is 03876
Q16 | Interaction within the ER e 0.839
Q13 | The ERAA inter %@ntemct with. 0.737
Q14 Interacting with t iges densiderable mental 5
effort. \\ [ 0925
Imuuumn W) ISERAA aYp is chegt and understandable. 0.629
>f ' e ERMW app is easy. O.5A9‘6
eefsy to use. 0.5’78
2) L .
030 . : . A ma'@bettel decisions to avoid the
| risk Mdmine d ring ag $mergency. 0.837
032 T& AA app 18 capab@of helping me make a choice during
& ergency. 0.857

am very pleased with my experience in using the ERAA

. oy a - 5
: Reliability pp 0.500
he ERAA app provides the advice that I require to assist me

Q37 during an emergency. 0.866
I can depend on the alert issued by the ERAA app to avoid
0.744

Q34 IR
minefields.

T The ERAA app can be relied upon to function properly. 0.700

F/;(’ The ERAA app provides the help that I need to avoid :

Q56 minefields. 0.631

/ ~

_—st_SJLI can rely on the accuracy of ERAA maps to avoid minefields. 05531
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The Exploratory Factor Analysis results in Table 7.11 show that 4 factors exist, namely,
usefulness, case of use, satisfaction and reliability. Each item of a variable has been
arranged in ascending order from the highest value of the factor loading. The researcher
deletes 13 vocabularies from the final analysis because of the following@: 1) the
low saturation value of some factors, 2) some factors are less tha@nd 3) some

factors within the number of items are less than 3 items. Y.

7.3.3 System Testing z '

Testing is a critical tool that is used to ensure the of njoby zip@tions. The
4

we'prooe{ ttex@;‘l;g to discover

every conceivable fault or weakness ma\@. | yles ﬂrieans to check the

functionality of components. It 1s the t DCESY are with the intent of

ensuring that the software system m% re(ﬂlire ts <§? the expectations of users.

Qs

The researcher uses two types ofJJools tgig Hb@,oposed application. The first tools

\ @)
are emulators and mob]l v1Ces; 1d I is the HP App Pulse Mobile. Firstly,

i
the researcher uses 1%s pl one Al Pé;%mulatm to test the application. Samsung
GT-18552, Son %;1 S‘nuJ s\ 800 and Nokia N95 mobile phones are used

& These phones ?ucapon a screen with resolution of 176 x 208 pixels

purpose of testing is to discover errors. Testing i

ﬁ’o

for the test

ndl2 colours. along with 3G networks for high data transfer rates. Moreover,
some O se phones support the Java location API, whereas some have built-in GPS

receivers. Table 7.12 shows the results of this test.
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Table 7.12: Mobile phone capabilities and system performance

Mobile model Capabilities System Performance
e NETWORK: GSM/HSPA

Samsung GT- e Wi-Fi: Wi-Fi 802.11 b/g/n Syster mi well

[3202 e GPS: A-GPS : N
e NETWORK: GSM/HSPA
e Wi-Fi: Wi-Fi 802.11 a/b/g/n,
Sony Xperia dual-band, Wi-Fi Direct, DLNA, SW] worked well
hotspot

e GPS: A-GPS, GLONASS
¢ NETWORK: GSM/HSPA
e Wi-Fi: Wi-F1 802.11 b/g,

Nokia N93 technology < (.iidyn-ot work
e GPS: A-GPS, Nokia Ma >
. e NETWORK: GSM/U X
SO“)}’(I;’SSSSOH e Wi-Fi: No yst@ldid not work

e GPS: No

S 38

7]
The next tool used to test the app 14 1 <¥nstly we have to create an

ob
account in the HP website, d%Wﬂ ?pfq( ] everal steps must be followed.
Firstly, we have to adc &NJ) A}I} 4 Mo‘. to our Android app, as shown in
e '1 S]@a%nd extract the App Pulse Mobile SDK,

“agveto dov
\ ¢ ? (.)
Weppep a

g K ngws command line (Start > Run > c¢md), and

as shown in Appel

QY o P |

enter the follc <Unzipped C,ﬁi\ directory>\AppPulse_mobile.bat -appkey
~N

<app]]C£lthlé\ &Y <path and name of your APK>, as shown in Appendices 22a and

09b 0

Appendix 20. Then, »
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A total of 30 participants are recruited for this test. The results of the test are p ted
resente

F y ; 4 l € ) a (¥ 0 k

well.
Figure 7.14: Results of the performance measuremer em

[ @ riccor -ty bt =1 O BCE M

« C fxert e

@ =

A = LANDMINES Android

(<]

0 9 8 % ‘\

o A ?P/\\ ¥

: 2rage FunDex Score i[fit( & %

~ ‘ ’ %
The results of the oW thiat the stﬁ/has strong and weak features
. 1
(ﬂ, e

The s;fssn an run on any n@ile phone that supports the Android platform

®
~
CXCLE\,E - mobile phones that are not equipped with GPS capabilities.
o4 TIystem can run on mobile phones that support Google Maps.
e The application size is small because all the maps for landmine-affected areas
and other data are stored in the server.
e The system does not work indoor because signal strength is too low to penetrate

most buildings.
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e The system provides the location of a user in real time and the locations of
landmine-affected areas whenever the user moves from his/her location. This

feature will help the user avoid areas affected by landmines.

7.4 Summary

Two verification methods were used to examine the effi and performance of
NFRAM. The same dataset, which is considered the 1 u@ TR

L
(Mamdani model. Sugeno model and NFRAM), waswged in this r e’aii@mg with

three parameters (signal strength, position an 11@ l‘iy)\}'he .

T
results show that the proposed NFRAM protwettelw\)r tionﬂ%ults for landmine

in_égvement in the results

A
with a difference rate of 0% = 10.8%, \N SN Owgin Ta e 7@1(1 Figure 7.4, is observed
&

risks compared with the Mamdani and Sugc®y madels

based on the results obtained bef m afl

o . . l
efficient for predicting the 1‘15%( ndml‘gl s ) » ‘?

For the save path 5@‘ otle 9‘! Yagcd on the previous simulation and the

computed time c%k'ily L DMss ra@ gorithm and the Floyd—Warshall algorithm,

these algoritl A. determined to \!tcceptab]e in terms of their overall performance

in solvi %m'lcst path problem. However, all of these algorithms produce only one

solutio

The comparison results of the save path selection model with the previous algorithms

show that the save path selection model yields different results of the optimal solutions
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each time because the result can vary every time the save path selection model is

executed, which can be considered the main advantage of this model.

The final section (7.3) presented heuristics evaluation strategies that NSZed in this
a;

study to examine the prototype. Two activities (expert review and u valuation) were

conducted in the review process to evaluate the ERAA prototype. IlQanicular, usability
and user satisfaction tests were performed on the ERAA erme. The first activity,

i.e. expert review, was conducted by involving min 1ers @AAC. All the

R L ]
experts who participated in the study found that the pr@mgsed prdtotyfe "s \QE' accepted.
A
1

In the second activity, evaluation was perform? #gi#ens Fho live in the
areas surrounding the capital (Tripoli). @ l,%alu@ sessions were

successfully conducted and positive results Wge deriv
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