CHAPTER I
INTRODUCTION \Y‘
1.1 Background Y.
The most significant challenges to growth and developn c t 1 eveloping

andWan 1111\44:1 nine is
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countries encounter w orldwide are the remains of warg

an explosive device or weapon that is used to kill or i

1 vehicl
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Landmines have many types, but LaN assifl 0 t\\ hain groups, namely, anti-
\
tank (AT) and anti-personnel mes ,AT 1heS esigned to be triggered by
»‘uj J‘
heavy vehicles, such as MK\']U Lis

11nes d signed to wound people. Every
year, approximately lt to ”()
Handicap Internati ) p« te

of war and landm L\*\ rere recordec ESE(.)](). which means 1 person for every 2 hours.

One third of ;?\ulms are children.

At present. over 50 countries worldwide suffer from the consequences of AP mines and

ppoa@iic by landmines (UNICEF, 2012a).

thaover 4,000 victims of unexploded remains

unexploded ordnance (UXO). Landmines are still a major problem among developing
countries and a major threat to citizens who live near mine-contaminated areas

(UNMAS, 2012; JMACT, 2011). Libya 1s a developing country that had been under



European colonisation during the past century. Italy infiltrated Libya in 1911. The
Italian occupation of Libya lasted for approximately three decades. Libya was a major
theatre of operations during World War 1. Thus, Libya has approximately 100,000
mines, most of which are from the World War 11 era, that is, the Italia& pation.
Furthermore. 11.845 landmine victims, including 6,749 deaths, have n fecorded in

Libya. These numbers provide insight into the real extent of the effeq of landmines in

Libya (ICBL, 2011). Yy
!
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Table 1.1: Landmine casualties ibya | (_‘}
A
d bl

Period Deaths Woun al
1940-1952 3.780 89 ~<7.070
1952-1975 1.890 1,60 AS 3.535

w1240

19751995 1.079 1603«
f—) & Source: ICBL (2011)
a &

Explosives still pose a major tteat the li,cs
Earth. Explosives, \\'hichr&wl a f

whilst leaving many o

numerous children

<< ) 4
without rculisinu&m danger. pproé;d‘:ncly 200 million landmines had been planted
~N

\ics worldwide. Moreover, approximately 300,000 people had been

in over 80 ¢
\\’0[11]@1 ysed or permanently disabled as a result of mines left during wars or by
terrorist organisations worldwide. Explosives have many kinds, which can be classified
into enhanced radiation weapon, landmines and cluster munition (ICBL. 2011; IHH,

2012).



1.2 Problem Statement

Environmental risk assessment (ERA) is one of the most complicated tasks because of

the uncertainties and non-availability of data. In a risky environment whg g:n life

is at stake, safety and reliability must be given primary importanc_&ncularl_\* for

tracking and ERA systems. Improving the probability of these syster®§ is a challenging
N

task for many scientists and poses a serious challenge to ide ti‘rvsks and supporting

decision-making. (d
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and

o logics, explicit

enriching

several biological

systems for this purpose.

Different frameworks ;mu@s ' gPwsed in the literature for tracking and

ERA systems. Amon«_%l. the

artificial neural n
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intelligence I\ e, have also bc&‘{ﬁcsigncd. Although intelligence techniques have

become gy well-known and have achieved considerable success in tracking and

assessll
limitations. For example, systems that use FL can represent imprecise knowledge in a
simple and understandable manner for u.scrs and specialists and provide support for
decision-making. However, systems that use FL typically require considerable expert

knowledge and the defined parameters may not be necessarily applicable to all cases.



Moreover, systems that use FL face a serious problem when defining membership
function (MF) parameters because no systematic procedure for defining such

parameters exists, and thus, these systems lack the capability to adjust themselves to a

X
.{’3

By contrast, systems that adopt ANNs can learn from and adapt to in —output pairs in

new environment.

an interactive manner to deal with complex nonlinear relat%s and rapid data

processing and to handle a large number of variables. Q?s that adopt
ANNSs are incapable of explaining the steps that le 0 decgsion 1'11\ nd are
ambiguous to the user. \3'

Given these limitations, the need for xl 1 r t I that integrates Al

techniques into a single coherent environ™erft iapp: ﬁn '@ ercome the limitations

' ﬂ@l formance and operational

h e techniques to form one

>C ended.
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The current 1‘ combined thre&te lligent techniques, namely, ANNs, FL and
genetic a 1% (GA), to improve the accuracy of tracking and ERA systems. As a
result igintegration, a new architecture, called the Environmental risk assessment

architecture, has been implemented in the form of two models, i.c. the neuro-fuzzy risk
assessment model (NFRAM) and the safe path selection model. NFRAM requires three
steps: (1) defining the linguistic variables and fuzzy sets, (2) determining the fuzzy rules

and processing the fuzzy inference and (3) using back-propagation (BP) learning



algorithms (e.g. ANNS) to train the model. The safe selection model also requires three
steps: (1) the encoding step, which involves defining the size, the structure of the search
space and the representation of the chromosomes (solutions): (2) determining the fitness

function and (3) defining the safe path representation method.

1.3 Research Questions

The following research questions will be answered by thy

a. What are the components of intelligent @g and en r'ml}_) tal risk
assessment systems? Y- \o’ \’Y'

b. How can ANNs, FL and GA be integrte o tra
assessment systems? \ \
¢. What are the operational efte ':emﬁss )& et@ncy of the proposed

architecture?

1.4 Research Objectives&\

This thesis aims t(@ adl

previous sectigiTssecifically, its olﬂg‘l\{vcs are as follows:
a. Tp ®® and develop an optimised environmental risk assessment architecture
Qdminc tracking and decision-making using ANNs, FL and GA.
b. To implement the proposed architecture in a mobile environment.

¢. To evaluate the performance of the proposed architecture and prototype.



1.3 Research Scope

The scopes of this study are as follows. This thesis aims to optimise tracking and ERA
systems that use individual intelligence techniques.

a. The original scope of the research is to design and develop a h&g‘chitecture

composed of an assessment model that can perform objectivg‘isi’ analysis and

realistic prediction and tracking. T

b. The research environment is the Libyan Mine A i ontrq, Whigh focuses on

.{_}T

1.6 Significanc

enhan

The sigr @ of this research is to improve the quality of ERA systems and to
C )

srformance of these systems by integrating FL, ANNs and GA into one
coherent environment. This study also provides a warning tool, which can reduce the

hazards of landmines and help affected populations.



1.7  Thesis Organisation

This thesis comprised seven chapters. Chapter 1 presents the “Introduction,” which
Includes the background and statistics of landmines and their victims, E& d by the

problem statement, research questions, research objectives, scopm&he study and
Significance of the study. Vq

Chapter 11 presents several tracking strategies and thei ac eriwhich are used
L

to determine the position and location of users, Sl%%’vehlc o) s«,n-\akgn-d animal

tracking systems. This chapter also introduce oa% 1ei1\&;aracteristics.

X" 3

bresents different perspectives on risk asxﬁ‘ M ¢ s1s and  describes

Several studies that were conducted in thg pas

provides an overview of intelligent L@l

: a_}Lag?sis. This chapter also

Several methods and igihes ; e research

have -oposed based on the literature review presented in Chapter I1.

Chapter V discusses the construction of the conceptual architecture and the design of
1ts function. This chapter also presents NFRAM built using FL and ANNs and

developed through several phases. In addition, this chapter describes the safe path



selection model based on GA, the Global Positioning System (GPS) and Google Maps.

which can be used to help people avoid mine-affected areas using a smartphone.

Chapter VI presents the implementation stages of an ERAA prototype. T N;:ter also
discusses the system analysis, which used the unified modelling lal&e to describe

important diagrams, such as case and sequence diagrams. z

Chapter VII presents the verification and discussion of. AM a%afc selection
ax
model. This chapter also describes the assessment oKXW protpty k*is_@)n expert

review and user evaluation. Two methods are usec id@ opo‘fg'architecture.

The analytical method validates NFRAM ar afg W,\t leg i(¢modcl. whereas
the experimental method is used to evalyate th® pw W}? _\O
s NP/
Wil
Chapter VIII summarises the rev‘ nd,cm putios of this dissertation. It also

provides suggestions for futurc;es’arm tifates )J‘ld(l)e conducted in this specific area.
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