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Solution of non-polynomial linear Volterra Integral

Equations of the second type
Ahmed .M. A. Elmishri, Mohamed. M. B.Al fetori, Fateh.A. M. Elwaer.

Abstract.

In this paper, we will study the linear Volterra integral equations of the
second type, which are not polynomial (including linear and quadratic),
Likewise, the linear Volterra’s integral equations of the first type, and
then transformed into the integral VVolterra equations of the second type.
Moreover, many examples are presented to clarify the accuracy,
efficiency and ease of performance of the proposed method on the on
hand.

Keywords: weakly singular kernel, constant parameter, homogenous,
non-homogenous, degenerate or sparable, improper if, metric space.

1. Introduction.

Integrative equations play an important role in many of the orifical and
applied research then to the possibility of expressing the integral
equation as a continuous or non-continuous integral generator. Hence,
we see that integrative equations play a fundamental role for
mathematical modeling with complementary effects. In the science of
mechanical applications, we find many elasticity issues. This is for the
spreadable bodies that have flexible non-linear behavior. Viscosity with
long memory can be expressed by the integral Volterra equation. In
general, there are other applications in the applied field.

The study in this paper is divided as follows: In section (1.2), we study
the classification of integral equations, and some basic concepts are
given. In section (1.3), the mathematical theory of the existence and
uniqueness theorem for linear VIE's will be considered. In section (1.4),
some analytical methods are considered to find the solution of linear
VIE's of the second kind and VIE's with weakly singular kernel.

We will mention some basic definitions for integral equations.
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(1.1) Definition.[10].
An integral equation is that equation in which the unknown function u(x)
appears inside an integral sign. The most standard type of integral equation
in u(x) is of the form:

b(x)

h(x)u(x) = f(x) + 1 f k(x,u(t)dt ,x € [a,b] (1.1)

a(x)
where a(x) and b(x)are the limits of integration, A is a constant parameter,
and k(x, t) is a known function of two variables x and t, which are called the
kernel of the integral equation. The functions f(x) and k(x, t) are given in
advance. It is to be noted that the limits of integration determined as a(x)and
b(x) and may be both variables, constants, or mixed.
(1.2) Definition.[5].
An integral equation (1.1) is called non-linear integral equation, if the kernel
k(x, t)is given in the form k(x, t, u(t)).
(1.3) Definition.[2].
The linear integral equation (1.1) is called homogenous, if f(x) =0,
otherwise it is called non- homogenous.
(1.4) Definition.[7].
The equation (1.1) is called linear integral equation of the first kind, if h(x) =
0, while if h(x) = 1, it called linear integral equation of the second kind,
otherwise it is called of the third kind.
(1.5) Definition.[9].
The integral equation is called VVolterra integral equation, when a(x) = a and
b(x) = x, where a is constant that is:

h(x)u(x) = f(x) +A] k(x,Hu(t)dt ,x € [a,b] (1.2)

(1.6) Definition.[2].
The integral equation is called Fredholm integral equation, when a(x) = a
and b(x) = b, where a and b are constant, which has a form:
b
h(x)u(x) = f(x) +Af k(x,t)u(t)dt ,x € [a,b] (1.3)

a
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(1.7) Definition.[5].

If the kernel in integral equation (1.1) depends on the difference (x — t), then
it is called difference kernel and the equation is called integral equation of
convolution type.

ie., k(x,t)=k(x—1t).

Here we can apply Laplace transform to get the exact solution.

(1.8) Definition.[5].

The kernel is called degenerate or (sparable) kernel, when the kernel may be

decomposed as follows:
n

KD = ) au()b(0)
k=1
(1.9) Definition.[10].
An integral differential equation is an equation involving derivative and
integral together with unknown function u(x) which is of the form:

k-1 beo
u® (x) + Z p; U (x) = f(x) + f k(x, u(t)de (1.4)
a(x)
Where u (x) = %

(1.10) Definition.[9].

The integral f; f(x)dx is called improper if.

(i) a = o0 or b = oo or both

(i) f(x)is unbounded at one or more points of a < x < b (there points are
called singular points). Moreover, it is called singular if the kernel k(x,t)
becomes unbounded at one or more points in the interval of integration.
*Integral corresponds to (i) and (ii) are called improper integrals of the 15¢and
2™ kind respectively.

* Integral with both (i) and (ii) are called improper integrals of the 37¢ kind.
(1.11) Definition.[9].

If the kernel k(x, t) is in the form k(x, t) = % .

Where H is bounded inD: a < x < band a <t < b with H(x,t) # 0 and
a is constant s.t 0 < a <1 then the integral equation is called weakly
singular. The equations of the form:
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G
ISR

f(x) dt 0<ax<1 (1.5)

or of the second kind
B (o)
U(X)—f(X)'i'f(x_—t)adt 0<ax<l1 (16)
0

are called generalized Abel’s integral equation and weakly singular integral
equations respectively. For a = %

f(x) =j ut) Tdt

o (x—1)2
This is called the Abel’s singular integral equation. We will focus our concern

on equation of the form:
t

-1

u(x) — t;—“u(t)dt =f(x) , x €[0,T]

0

This is can be classified as Volterra integral equations of the second kind with
weakly singular kernel. Where u(t) is unknown function and f is known
function, where 0 < u < 1. However, there is a singularity at t = 0 and s =
0 for any positive value of t.
In this paper we will consider the two following problems.
* Linear Volterra integral equation of the Second kind (VIE's) with 4 = 1,
of the form:

ulx) =f(x)+ f k(x, tu(t)dt (1.7)

* Linear Volterra integral equations of the Second kind with weakly singular
kernel, of the form:

xt”_l
u(x)—J porn u()dt=f(x) , x€[0,T] 1.8)

2. Existence and Uniqueness.

In this section, we will try to impose a certain condition in order to prove the
existence and uniqueness theorem for integral equation to be applied to linear
VIE's of the second kind. Before we prove existence and unigqueness, some
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definitions are presented; A background and review will be needed to prove
the main results of this section.

(2.1) Definition.[1].

Let {f,,(t)} be a sequence of functions from an interval [a, b] to real numbers,
then:

* {f,(©)} is uniformly bounded on [a, b] if there exists M such that n a
positive integer and t € [a, b] imply |f, ()| < M.

* {f,,(0)} is equicontinuous if for any €> 0 there exists § > 0, such that:

[n is a positive integer,t;, t, € [a,b] and |t; — t;]| < 6]

imply |f,(t1) — fu(t2)] <e.

(2.1.1) Theorem.[1].

Let (to, xo) € R™*1 and suppose there are positive constants a, b and M, such
that D = {(t,x): |t — to| < b},G:D — R™ is continuous, and |G(t,x)| <

M,if (t,x) € D.
Then there is at least one solution
x(t) of: x = G(t,x),x(ty) = xq (1.9)

and x(t) is define for |t — ty| < T with T = min{a, b, M}.
(2.2) Definition.[8].
Let U c R™?! and G:U - R™! we say that G satisfies a local lipscitz
condition with respect to x if for each compact subset M of U there is a
constant k such that (¢, x;)and (t, x,) in M implies:

|G (&, x1) = G(t,x2)| < Klx1 — x,] (1.10)
(2.2.1) Theorem.[1].
Let the conditions of theorem (1.1) hold and suppose that there is a constant
L such that for all (¢, x;), (t, x;) € D implies:

|G(t,x1) — G(t,x2)| < Llxy — x|

Then (1.9) has only one solution.
(2.3) Definition.[8].
A pair (£, p) is a metric space if L is a non-empty set and p:LXL >
[0, o) such that when y, z and u are in £, then:
a) p(y,2) 2 0and p(y,y) = 0.
b) p(y,2) =p(zy).
¢) p(v,2) <p(y,u) +py, 2).
(2.4) Definition.[1].
Let (£,p) be a metric space and A: L — L the operator A is a contraction
operator if there is an a € (0,1) such that:
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x € Landy € Limply p[A(x),A(y)] < ap(x,y)

(2.4.1) Theorem. (contractive mapping principle) [1].
Let (£,p) be a complete metric space and A: L — L a contraction operator.
Then there is a unique with @ € £ with A(@) = @.
(2.4.2) Theorem.[1].
Let a, b and L be positive number, and for some fixed « € (0,1), define c =
ab suppose:
a) f is continuous on [0, a], also integrable and bonded and satisfy Lipshitz
condition.
b) Kiis continuous on U = {(¢t,s,x):0 < s,t <aand |x — f(t)| < b}.
c) Ksatisfies Lipshitz condition with respect to x on U

|K(t,s,x) —K(t,s,y)| <Llx—y|
If (t,s,x),(t,s,y) €U, If M = t™¥|K(t,s,x)|
then there is a unique solution of:
u(t) = f(t) + fOtK(t, s,u(s))ds on [0,T],where T = min{a,%, c}
3. Analytical Methods for Solving VIE's.
In this section, some methods which have been used for solving linear VIE's
of the second kind and VIE'S with weakly singular kernel have been studied
and illustrated by examples.
(3.1) Solution of Linear VIE's of the Second Kind.[10].
We will first define Volterra integral equations of the second kind given by:

ulx) =f(x) + Af k(x, t)u(t)dt ,a<x<h

The unknown function u(x), that will be determined, occurs inside and
outside the integral sign. The kernel K (x, t) and the function f(x) are given
continues functions.

(3.2) A domain Decomposition Method.[10].

The A domain decomposition method (ADM) was introduced and developed
by George A domain. The A domain decomposition method consists of
decomposing the unknown function u(x) of any equation into a sum of an
infinite number of components defined by the decomposition series:

oo

u() = ) un(®) (1.11)

n=0
or equivalently
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u(x) = up(x) + uy (x) + uy(x) + -
where the components u,(x),n = 0 are to be determined in a recursive
manner. The decomposition method concerns itself with finding the
components individually; we substitute (1.11) into the Volterra integral
equation to obtain.

X
Zun(x) = f(x) +f k(x, t)(z u,())dt  (1.12)
n=0 0 n=0
The zeroth component u,(x)is identified by all terms that are not included
under the integral sign. Consequently, the components u;(x),j = 1 of the

unknown function u(x)is completely determined by setting the recurrence
relation:

up(x) = f(x)
Upt1 (%) =] k(x,t)u,(t)dt, n=0 (1.13)
0

Example (3.2.1).[10].
To Solve the following Volterra integral equation:

X

ulx) =1 —f u(t)dt (1.14)

0
where
f(x)=1and k(x,t) = -1
Substituting decomposition series (1.11) in to both side of VIE (1.14) gives,

Zun(x) =1- j:Zun(t)dt

We identify the zeroth component by all terms that are not included under the
integral sign. Therefore, we obtain the following recurrence relation:
uO(x) = 1;

X

Upsq(x) = —f u,(t)dt , k>0
0

so that
Ugp x) =1,

X X
uy(t)dt = —J 1dt = —x,
0

u(x) = _Jo

X

u,(x) = _Jo

x 2

uq, (t)dt = —J —tdt =x—,
0 2!
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X th x3
X X 3 x4
u4(x)=—.l; us(t)dt = —.l; _Edt:Z'
And so on. Gives the series solution
3 x? x3 x* o
u(x) = 1—X+E—§+Z+"' =e

Which is the exact solution for equation (1.14).

Example (3.2.2).
To Solve the following Volterra integral equation:
X
ulx) =1 +j u(t)dt (1.15)
0
Consider that
uy(x) =0
As uy(x) = 0, then u; (x) = 1, and therefore.
X X
u,(x) = 1+f u, (t)dt = 1+f 1ldt=1+x,
Ox ° X xZ
us(x) =1 +f u,(t)dt =1 +f 1+tdt=1 +x7,
0 0
X X t2 x2 X3
uy(x) = 1+j uz(t)dt = 1+J 1+t+—=)dt=1+x+—+5,
o 0 2 2! " 3!
And so on. Gives the series solutions.
3 x x? x3 .
u(x) = 1+ﬂ+§+§+"' =e

Which is the exact solution for equation (1.15).

(3.3) The Successive Approximations Method. [2, 10].

The successive approximations method, also called the Picard iteration
method. This method solves any problem by finding successive
approximations to the solution by starting with an initial guess, called the
zeroth approximation. As will be seen, the zeroth approximation is any
selective real-valued function that will be used in a recurrence relation to
determine the other approximations. The successive approximations method
introduces the recurrence relation
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up(x) = f(x) + f k(x,u,_,(t)dt ,n=>1 (1.16)

where the zeroth approximation u,(x) can be any selective real valued
function. We always start with an initial guess for uy(x), mostly we select
0,1,x for uy(x) and by using (1.16), several successive approximations
ug(x), k = 1 will be determined as:

0 () = £ + f k(x, Dug(t)dt
u,(x) = f(x) +f k(x, t)u, (t)dt

us(x) = f(x) + Jxk(x, tu,(t)dt

un(x) = f(x) + ka(x, up_, (H)dt

The successive approximations method or the Picard iteration method will be
illustrated by the following example.
Example (3.3.1).[10].
To solve the following Volterra integral equation by using the successive
approximations method,
1 1(*
u(x) =—-1+e*+ Exzex - Efo tu(t)dt (1.17)

For the zeroth approximation u,(x) we select uy(x) = 0, We next use the
iteration formula

1 1 (*
Up () = —1+e* + Exzex _Ef tu,(t)dt ,n =0 (1.18)
0

Substituting uy(x) in equation (1.18), we obtain

x 1 2,x
u(x) =—-1+e*+=-x%e

2
1 5 1
uy(x) = _3+sz + e* (3—2x+Zx2 _ZX3>'
x? x3 xt
u3(x)=x<1—x+a—§+z+--->,

x2 x3 x*
Upp1 () =x|(1—-x+——F+—+ | =xe7*



ISSN 202153 - 2021 —(ubaudf g2l J) aanl) anlail] a glad Ayl dlaal)

Which is the exact solution for equation (1.17).
(3.4) The Laplace Transformation Method. [2,5,10].
The Laplace transformation method can be used for solving integral equation,
It was stated that if the kernel depends on the difference  (x — t). Then by
taking Laplace transform for both sides of VIE's we find:
U(s) =F(s) + K(s)U(s) (1.19)
Where U(s) = L{u(x)}, K(s) = L{K(x)}, F(s) = L{f (x)}.
The solution of u(x) is obtained by taking the invers of Laplace transform of

__F(®)
U(S)_].——K(S)' K(s)#0
Then we find
F
0 = )

This method will be illustrated by example (1.3).

Example (3.4.1).[10].
To solve the following Volterra integral equation:

ulx)=1- fx(x —tu(t)dt (1.20)
0

Where f(x) = 1and k(x,t) = (x —t), Taking Laplace transforms of both
sides of equation (1.20) gives:

L{u(x)} = L(1) — L{(x)L(u)}
So that

1 1
U(S) = ;_S_ZU(S)
V) =17s
By taking the invers of Laplace transform, of U(s), we obtain that u(x) =
Cosx, which is the exact solution for equation (1.20).

Example (3.4.2).

We wish to solve the Volterra integral equation:
X

ulx) =1 +J u(t)dt (1.21)

0
Using the Laplace transform method.

Notice that the kernel k(x,t) = 1,4 = 1. Taking Laplace transforms of both
sides gives:

10
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Now by taking the invers Laplace transform of both sides, the exact solution
is found to be given by u(x) = e*.
Example (3.4.3).

We wish to solve the Volterra integral equation:
X

u(x) = sin(x) + cos (x) + Zf sin (x — t)u(t)dt (1.22)
0
Using the Laplace transform method.
We should use the linear property of the Laplace transforms here. Taking
Laplace transforms of both sides gives:
S

U(s) =
(5) 52+1+52+1+52+1

Or equivalently
1
U(s) = =1
Now by taking the invers Laplace transform of both sides, the exact solution
is found to be given by u(x) = e*.

Example (3.4.4).
We wish to solve the Volterra integral equation:
x3 x
u(x) = < j (x — Hu(t)dt (1.23)
0

Using the Laplace transform method.
Taking the Laplace transforms of both sides gives:

1 6 1
U(s) = gxs—4—s—2U(s)
Or equivalently
1 1 1
s2(s2+1) s? s2+1
Now by taking the invers Laplace transform of both sides, the exact solution
is found to be given by u(x) = x — sin (x).
(3.5) Solution of Linear VIE's of the Second kind with weakly singular
kernel. [3,4,6].
We consider the second kind VIE's with weakly singular kernel

U(s) =

11
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t
th1
u(x) — x—#u(t)dt = f(x), x €]0,T]
0
where 0 < u < 1 and f are known functions. However, there is a singularity
att = 0 and s = 0 for any positive value of t.
(3.6) Analytic Method.
In [3] the author gives suggestion for the analytic solution to solve linear
VIE's of the second kind with weakly singular kernel.
(3.6.1) Lemma.[3].
(@: If 0 <u<1and f € Co0,t](with f(0) = 0if u=1) then VIE's of
the second kind with weakly singular kernel (1.8), has a family of solution
u € [0, t].
t
u(t) = Cot™  + f(t) +y + 17 f SH2(f(s) — £(0))ds (1.24)
0
Were.

1 .
mf(()) ifu<li

0 ifu=1
And C, is an arbitrary constant. Out of family of solutions there is one
particular solution u € C1[0, t]. Such a solution is unique and can be obtained
from (1.24) by taking C, = 0.
(b): if u>1and f e C™[0,t],m=>0, then the unique solution u €
C™[0, t] is:

’]/:

t

u(t) = f(t) + tl‘ﬂfsﬂ‘zf(s)ds (1.25)
0
We note that (1.21) can be obtained from (1.20) with Indeed, from it follows

(1.24) that

Co = tl_i)rg;r t*Tu(t)
and this limit is zero when u > 1. In principle, if we know the value of C,
we may use (1.24) to obtain the numerical approximations of the solution.
4. Conclusions.
In this paper, a simple review of Volterra’s integral equations was presented,
especially in section (1-3), after that, his analysis method was adopted to solve
linear Volterra integral equations including the method of (A domain)

12
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analysis, the successive approximation method, and the Laplace transform
method for solving Volterra integral equation with weakly singular kernel.
-1- Many problems can be solved using analytical methods.

-2- There are new ways to solve Volterra’s integral equations, because there
is no single method that works well for all of these equations.

5. Recommendations.

In this paper, we recommend researchers that there are other types of methods
that can be used in solving linear Volterra integral equations, which is the
numerical method of treating these equations numerically in the same using
(math lab) programs when a function is given in tabular form, which is the
introduction of a numerical method using functions. There are not multiple
boundaries, to solve these linear Volterra integral equations of the first and
second types with weakly singular kernel.
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Abstract

The importance of applications and smart devices
increases every day until they often sing about the Internet,
because of their ease of use and availability in smart phones or
in home devices such as ipad, as well as because they keep the

user aware of his surroundings.

In the context of the contemporary development and
development of our educational institutions, there was a need to
exploit these smart phones and provide an educational guidance
service to keep pace with scientific development and solve many
students’ problems in educational and university institutions,
which are academic guidance services represented in guiding and
solving students’ problems related to their academic level, where
an easy application was built (IT Advisor) is interactive and
enables the user to get acquainted with most matters related to
academic advising. It connects and communicates students with
their academic advisor so that it contributes to guiding students
during their university career, in order to help them increase and

improve their academic level and academic achievement.

15
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ABSTRACT

The use of fingerprints as a biometric tool has been used for over 2000 years
and it is the most common and oldest physical evidence used in identifying
suspects who are involved in crime scenes, incidents, accidents and so forth.
Fingerprints are found to be largely in use in law enforcements applications.
Underwater recovery operations in acquiring submerged fingerprints have
been practiced for several years and studies show that obtaining prints from
water that are left for several days appear to still be of good quality. The focus
of this project is to investigate the stability of fingerprints from individuals
who are of different ethnic and cultural backgrounds and the effects of
secretions such as an individual’s diet, drinking habits and the climate in
which the individual lives, on the fingerprint when immersed in different
types of water for a sustained period of time. The prints were immersed in
different types of water to assess the extent to which the prints remained clear
and identifiable, and the length of time taken before they deteriorate was also
used as a variable, to consider if and how the type of water affected the results.
This study considers whether fingerprints from people of a particular ethnic
background remain more stable than others, and discusses the reasons why
this might be, such as the effect of diet, drinking habits and climate on the
chemical make-up of the different excretions.

Keywords: Fingerprint, biometric, submerge, water, diet, drinking habits.
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Abstract

The use of fingerprints as a biometric tool has been used for over 2000 years
and it is the most common and oldest physical evidence used in identifying
suspects who are involved in crime scenes, incidents, accidents and so forth.
Fingerprints are found to be largely in use in law enforcements applications.
Numerous studies and research state that each individual is known to have
unique, immutable fingerprints and the uniqueness of a fingerprint can be
determined by the pattern of ridges, furrows and minutiae points that are
found in a fingerprint.

Increases in incidents where criminals feel that weapons and other criminal
evidence are thrown into water have increased, and so has recreational
waterway usage such as accidents, drowning, violent crimes and homicides.

Submerged items are recovered as a means of evidence in matching the prints
with a criminal/defendant at a setting such as water drowning, violent crimes
and homicides.

Due to an increase in all these incidents, the law enforcement agencies and
other professionals in the field have become more involved in underwater
recovery operations.

Underwater recovery operations in acquiring submerged fingerprints have
been practiced for several years and studies show that obtaining prints from

water that are left for several days appear to still be of good quality.
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The focus of this project is to investigate the stability of fingerprints from
individuals who are of different ethnic and cultural backgrounds and the
effects of secretions such as an individual’s diet, drinking habits and the
climate in which the individual lives, on the fingerprint when immersed in
different types of water for a sustained period of time.

The prints were immersed in different types of water to assess the extent to
which the prints remained clear and identifiable, and the length of time taken
before they deteriorate was also used as a variable, to consider if and how the
type of water affected the results.

The study considers whether fingerprints from people of a particular ethnic
background remain more stable than others, and discusses the reasons why
this might be, such as the effect of diet, drinking habits and climate on the

chemical make-up of the different excretions.

Project aims:

This study had two aims.

1- To assess the effect of ethnic and environmental factors on the
stability of fingerprints when immersed in water for a sustained period
of time.

2- To evaluate the effect of different types of water on the stability of

submerged fingerprints from individuals who are of different ethnic
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and cultural backgrounds, and to assess the length of time before these

prints deteriorate.
1. INTRODUCTION

1.1 What are fingerprints?

A fingerprint is an impression of the friction ridges (pattern) found on the
inner surface of fingers, palms, toes, and soles of feet, which are composed
of ridges and furrows as stated by Ashbaugh (2004).

One of the greatest problems facing society is impersonation, where one
individual claims to be someone else in order to commit a crime, to go against
the law, or to help/support someone else, (Campana, 2009). In order to
counter this threat, the security services use methods of authentication and
identification are sought. Polemi (1997) describes identification as methods
to prove that a specific individual is who they say they are, this would be
proved by such evidence as the use of 1.D. cards, driving licence, bank cards,
student 1.D. cards and so forth. Verification is the service in which a specific
individual verifies his/her identity with the means of a known password or by
human characteristics such as fingerprints (biometrics).

The use of fingerprints as a biometric system has been used for over 20 years
by the use of computers for personal identification as stated by O’Gorman
(1998). O’Gorman (1998) also states that fingerprints were and are mostly in

use for law enforcements applications and Katz (2005) supports this statement
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stating that fingerprints is the most cost effective tool for suspect
identification and that fingerprints are a valuable type of physical evidence
that can be found in an incident/accident/crime scene and therefore,
fingerprinting is the most common method used. Gupta (2001) states that
fingerprint analysis is based on “minutiae” which are individual unique
patterns that are found in a fingerprint pattern, for example on a fingerprint
image there may be at least 30-40 minutiae seen on a live scan device. There
is also increasing evidence, which is supported by the Federal Bureau of
Investigation (FBI) that two individuals cannot have more than 8 common
minutiae. Gupta (2001) claims that fingerprint technology such as an
Automated Fingerprint Identification system (AFIS) has greatly enhanced the
accuracy rate for identification purpose giving a 98% positive identification
rate and with a false positive rate of less than 1%. The good advantage of
AFIS compared to manually analyzing fingerprints is that the system can hold
a large database size of images, and therefore the matching discrimination
process is geometrically increased.

1.2 The History of fingerprints

The history of fingerprints started in the 14" century where some of the
ancient cultures in countries like Babylon, China, and Persia used fingerprints
as a means of sealing documents or signing official documents as stated by

Frenette (2004). In 1686, a Professor of anatomy at the University of Bologna
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named Marcello Malpighi noticed the hallmark of fingerprint patterns known

as: ridges, spirals and loops (Frenette, 2004). Later, in 1823, another Professor

of anatomy at the University of Breslau named John Evangelist Purkinji

published his thesis on the existence of nine fingerprint patterns. However he
did not mention the importance of these patterns with regards to an individual
identification (U.S. Marshals Service, 2012)

According to Frenette (2004), in 1858 the English began using fingerprints
when Sir William Herschel used his own handprint to sign official documents
instead of using his own signature in case it would be reproduced for some
other reason. He later on required palm prints (right index and middle fingers)
for the binding of official documents he then realised that none of the inked
impressions were the same, on the contrary each one was unique and that they
stayed the same throughout the individual’s life. During the 1870 s, Dr Henry
Faulds, a British Surgeon-Superintendent of Tsukiji Hospital in Tokyo,
Japan, was the first person who not only recognised the importance of
fingerprints as a means of identification whilst studying “skin-furrows” but
who also devised a method of classification. He then published an article in
the Scientific Journal, "Nautre”, discussing the importance of fingerprints
with the use of printer ink as a tool of acquiring such prints (U.S. Marshals
Service, 2012). He then forwarded an explanation of his classification system

to Sir Charles Darwin asking for some assistance, which he then passed on
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to his cousin, Francis Galton .Calton then, later in the 1880’s ,started
observing the use of fingerprints ( Frenette 2004). However the first known
use of fingerprints as a means of preventing forgery was in the United States
by Gilbert Thomson of the U.S. geological Survey in New Mexico in 1882.

In 1892, Dr Faulds published a book about all his findings regarding the
individuality and permanence of fingerprints and also devised a classification
system , for example, the original five details that are found in a fingerprint
such as a dot, ending ridge, enclosure, bifurcation and an island, all known as
the “Galton’s details” as described by Frenette (2004). He also concluded that
the odds of an individual acquiring the same fingerprints of another individual
are about 1 in 64 billion; hence fingerprints do not change over time. The first
criminal fingerprint identification was made in 1892 by Juan Vucetich , who
used ‘Galton’s fingerprint patterns and later in 1901 England and Wales used
fingerprints as a means of criminal identification . Sir Edward Richard Henry
later revised Francis Galton’s classification system and introduced the system
which is now what all. English -speaking countries use. It was only in 1905
when the U.S. army began using fingerprints for personal identification, and
then later, in 1918,a ‘quota’ was introduced by Edmond Locard, which states
that if there are 12 points of details that match between two fingerprints then
a positive identification is made . According to Frenette (2004), this ‘quota’

is used in many countries; however there may be other standards that must be
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met as well for a positive identification to be made. The art of positive
identification using fingerprints has improved greatly, from manually
maintained to the use of computer systems (database) which allows unknown
prints to be scanned and matched with prints already scanned on file through
an automatic search.

1.3 How are fingerprints formed?

Fingerprints are developed in early embryonic development, for example, at
twelve weeks of gestation whilst in the mother’s womb during foetal
movements. Depending on the exact position of the foetus and the exact
composition and density of surrounding amniotic fluid that is swirling around
the fingers, as the foetus touches surrounding structures/stretches the skin or
bends his/her fingers, a fingerprint begins to form as described by Roizen
(2012). The ridges that are formed have a pattern that is unique and that
cannot be made twice due to the entire development process being by chance.
1.3.1Skin Anatomy

The skin is one of the largest organs of the body, which consists of tissues
that function together, millions of sensory receptors, and a vascular network
(Ashbaugh 2004). The skin has many functions which include the regulation
of body temperature, water retention, protection, sensation, and excretion,
immunity from various organisms such as bacteria, viruses and so forth. The

total area of skin around the body is about 2 m: and its thickness does not

48



ISSN 202153 - 2021 —(ubaudf g2l J) aanl) anlail] a glad Ayl dlaal)

exceed 2mm. The skin is divided into two distinct layers namely the
epidermis and dermis. (Romotowski, 2001).

The epidermis consists of 5 layers (stratified) and that is of squamous (flat)
epithelial tissue, as described by Ashbaugh (2004). The innermost layer that
sits just above the dermis is the stratum germinativum (basal cell layer). This
layer consists of columnar epithelial cells which, when divided, push into the
stratum spinosum which is basically a prickle cell layer that is held together
by fibrils, as described by Romotowski (2001). When these two layers are
combined, they are known as the Malpighian layer. These cells then travel
upwards to the skin surface; they begin to grow and enlarge to then begin
forming the next layer where Keratohyalin granules are formed known as the
stratum granulosum (granular layer). The nuclei then begin to break off or
dissolve which then results in epidermal cell death and a turnover in
cytoplasmic granules. Another layer, known as the stratum lucidum, consists
eleidin, which is basically a transformation product of the keratohyalin
present in the stratum granulosum. Eleiden converts to keratin, which is
continuously being sloughed off the surface of the epidermis, resulting in the
need to replenish Kkeratin that has been lost from the cells beneath it. A cell
that is beginning its life in the stratum germinativum has a life of 28 days

when it reaches the stratum corneum. The stratum corneum is the top layer
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and consists of 25-30 layers of stratified, squamous dead keratinocytes that

are being constantly shed (Romotowski 2001).

The Layers of Skin

Subcutanecus

The dermis is much thicker than the epidermis, and its main function is to
support the epidermis. The dermis consists of two layers, the papillary and
the deeper reticular area (Ashbaugh 2004). The papillary layer is an area that
contains loose connective tissue with fine elastic fibers, which then extend up
into the epidermal as dermal pegs/finger-like projections and the deeper
reticular layer as stated by (Ashbaugh 2004). There is a boundary between
the epidermis and dermis where the two tissues are separated and it is known
that these finger-like projections are there to support/strengthen the
epidermis/dermis junction. According to Ashbaugh (2004) these finger-like
projections increase the “surface area for the exchange of nutrients, oxygen,
and waste products between the dermis and the epidermis” pg 3. As the
dermal papillae get older, they tend to flatten and increase in numbers;
however, they form groups and maintain the same size so that they tend to
look smaller as stated by Ashbaugh (2004).

1.3.2 Sweat glands
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There are three major glands that are responsible for the secretion of sweat
and they are called: eccrine, apocrine, and sebaceous glands respectively.
Eccrine glands are usually found throughout the body, but its highest densities
are found in the palms and soles of the feet. Sweat glands are increased in the
soles of the feet and less on the back of an individual. Gland formation begins
in the first trimester of foetal maturation on the palms and soles of the feet,
and at five months on the rest of the body, the glands are then fully mature in
the eighth month of maturation. Its structure resembles a tubule that contains
a duct portion that moves down into the dermis in a helical movement as
described by Romotowski (2001). This sweat gland tubule functions in
reabsorbing substances such as sodium, bicarbonate, chloride and glucose. It
also secretes amino acids such as serine, which is one of the abundant amino
acids that are of primary importance in the development of latent prints, as
stated by Yamashita and French (2011). Overall Eccrine sweat contains
approximately 99% water and 1% solids (sodium chloride and amino acids,
urea and peptides), as stated by Ashbaugh (2004).

1.3.3 Subaceous glands

Subaceous glands resemble sack-like organs that can be found in the dermis
layer of the skin. They are found throughout the body and mainly associated
with hair such as the scalp, anus, and nose. They are also found in the mouth

and face and are not found in the palms and soles of the feet. The secretions
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of these glands, empty out into the hair follicle before ever touching the skin’s
surface. Its function is to help in preventing sweat evaporation as described
by Yamashita and French (2011).

The skin around the body is relatively smooth, and friction ridges are found
on the digits, palms and soles of the feet as they are said to have a protective
mechanism in assisting a person’s ability to grasp and hold onto objects.
Friction ridges are formed in the stratum basale of the epidermis during foetal
development and, these blue prints do not change except in incidences such
as injury, disease, decomposition after death or injury to the basale layer
which then leaves a scar.

The stages of friction ridge skin growth during foetal development is
important for the identification specialist, as the persistency and uniqueness
of fingerprints is then better understood (Ashbaugh 2004).

1.4 Fingerprint patterns

There are three main fingerprint patterns and they are known as: arches,

whorls and loops respectively.
1.4.1 Arches:-

Arches are ridges that run from one side to the other and account for 5% of
fingerprints that have been encountered. One common feature is that there is
no delta point in an arch pattern (not usually seen). If seen, however, the delta

point and the core do not meet the recurving ridge. There are two subgroups
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in the classification of the arch pattern and they are called the plain arch and
the tented arch. The plain arch has an even flow to it, where it starts on one
side of the finger and then goes to the other side. It also appears to have a
centred up thrust wave to it in the centre. The plain arch is one of the simple

finger print patterns to study as stated by Frenette (2004).

o

Figure 1: Plain arch pattern that gives an even flow impression, starting from one
side to the other. In the centre, there is a wave-like up-thrust. There is no delta

point noted.

1.4.2 Tented arch:-

The tented arch is similar to the plain arch in the sense that it starts from one
end and flows outward to the other end in the same way. The difference
between the plain arch and the tented arch is that the tented arch has more of
an upper angle where the ridges flow from one side and then converge and
thrust upward in the centre giving a ‘tent’ appearance, as described by

Frenette (2004).
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Figure 2: The flow of ridges flowing from one side to the other. Notice the ridges
in the centre of the print, it gives an upward thrust, hence the name given, tented

arch.Frenette (2004).

1.4.3 Loop:-

Loops are found to be in 60-70% of fingerprint patterns. The ridges of a loop
pattern look like a reverse image when we look at ourselves in the mirror. The
ridges give a backward turn, but do not twist. The ridges of a loop pattern
tend to start from one end and recurve and pass through an imaginary line
between delta and core, and then pass out from where it started, as described
by Frenette (2004). There is only one delta found in a radial loop pattern.
There are two subgroups and they are called: radial loops and ulnar loops.
There is only one delta found in a radial loop pattern. “The flow of ridges in
a radial loop pattern is more of the direction of a radius for example towards

the direction of the thumb and is commonly found in the index finger”.
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Figure 3: The flow of ridges starting from two sides of the print flowing in the

direction of the radius gives a radial loop pattern. (Fenette, 2004).
1.4.3.1 Ulnar loops:-
Ulnar loop patterns are named after the bone in the forearm, and the ridges
run towards the direction of the little finger. Its appearance is basically the

opposite of a radial loop pattern.

Below is an image of an ulnar loop pattern as described by Frenette (2004).

Figure 4: An ulnar loop pattern that looks the opposite of a radial loop pattern.
Notice the delta point in the bottom left hand side. The directions of the prints are

flowing from the direction of the thumb to the little finger.
1.4.4 Whorls:-

Whorls have been found to be in 23- 35% of fingerprint patterns. Whorls are

unique in that in the majority of times they appear to have a running circuit
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in the middle of the print. They also have more than one delta point and it is
stated that if they have more than two delta points, then a whorl pattern is then
defined. There are four subgroups of whorls and they are: plain whorls,

central pocket whorls, double loop whorl, and accidental whorls.

1.4.4.1 Plain whorls:-

Plain whorls are the most common type of whorl patterns to be seen and they
consist of ridges making a turn of one complete circuit and with two deltas.

Below is an image of a plain whorl, taken by Frenette (2004).

Figure 5: A plain whorl consisting of two delta points at each end of the circuit

(bottom right and bottom left hand side) as described by Frenette (2004).
1.4.4.2 Central Pocket loop whorl:-
The central pocket loop whorl consists of at least one recurving ridge or some
might say an obstruction at right angles to the direction of flow, also has two
or more delta points. There is usually a complete circuit seen as well. Below

is an image of a central pocket loop whorl, taken by Frenette (2004).
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Figure 6: Central pocket loop whorl consisting of two delta points at the bottom left
and right hand sides and a complete circular/ovalish circuit in the middle of the

print and a recurve of ridges at right angles to the direction of flow.
1.4.4.3 Double loop whorls:-
These prints are usually with two separate loop formation with two separate
opposite sets of shoulder and delta points. Below is an image of a double loop

whorl pattern, taken by Frenette (2004).

Figure 7: Double loop whorl pattern consisting of two separate loop formations

with two separate opposite sets of shoulder and delta points.

1.4.4.4 Accidental Whorls:-

Accidental whorl patterns appear to have two distinct types of patterns and
with two delta points. Accidental whorls are also classified if ridges form a
pattern that meets the requirements for two or more different types of patterns

within the subgroups of whorls. They also consist of two or more than two
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deltas. Below is an image of an accidental whorl pattern, taken by Frenette

(2004),

Figure 8: Accidental Whorl pattern appearing to have two distinct types of patterns

and with two delta points.

1.5 The different types of fingerprints:-

There are three main types of fingerprint impressions that can be found in
crime scenes by a forensic scientist/investigator in search of evidence as to a
missing individual or for other identification purposes. The three main types
of fingerprints are as follows:

1.5.1 Patent Prints:-

Patent prints are visible prints where the majority of these prints are wholly
visible to the unaided eye, not many methods are needed for the preservation
of these. An example of a patent print can be seen when left on blood, paint,
ink, grease, mud or dirt, which then leaves a clear friction ridge impression
that is visible without development. Light sources are a good measure for

acquiring good patent impressions (Yamashita and French 2011).

1.5.2 Latent prints:-
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Latent prints are not easily seen to the naked eye and hence the meaning of
latent, hidden or unseen. These prints are detectable once they have been
treated with a physical or chemical process designed to enhance the visibility
of prints (Yamashita and French, 2011). Frenette (2004) states that latent
prints are formed from the sweat from sebaceous glands on the body or water,
salt, amino acids and oils contained in sweat, which all create prints, and it is
with chemicals reagents or fuming that these prints can become visible.

1.5.3 Plastic prints:-

A plastic print is created when a print is found to be in a soft pliable surface
(pushed into the substance), that then leaves behind at the time of contact the
three dimensional aspects of the skin-friction ridge structure (Yamashita and
French 2011). Soft pliable surfaces that can all retain plastic impressions
include clay, wax, paint, melted and plastic, heavy grease. These impressions
are enhanced when using oblique lighting because it can differentiate between
ridges and furrows more easily. (Yamashita and Freneh, 2011).

1.6 Forensic significance of fingerprints

The scenes of crimes such as theft, drug trafficking, murders and so forth are
important because these are crimes that need to be resolved so that criminals
can be convicted of their crimes as stated by Sidebottom (2008). Without
sufficient evidence, criminals would be allowed to run freely, people would

continue to steal, murderers would continue to kill, drug traffickers would
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continue to deal and so forth, unless there was an eye witness at the time of
incident which would therefore account for appropriate evidence (Sidebottom
2008). At present, police officers, detectives and forensic scientists use
scientific analysis to convict criminals of their crimes, as compared to many
years ago when science was not used and sufficient evidence was based on
‘eye witnesses’. Fortunately, today science is used as a gold standard in
solving crimes for example; any traces that are found at a crime scene can be
traced to specific criminals via scientific evidence and therefore scientific
evidence plays a crucial role when convicting criminals. The field of study
dealing with criminal investigation is known as forensic science, which
basically means the application of science to the law. Throughout history,
appropriate evidence such as eyewitnesses was classed as evidence to be used
to convict criminals of the crimes that they have committed. Intoday’s world,
the methods of choice have dramatically changed to bring about more precise
and accurate techniques such as with the use of forensic science- including
fingerprints, which can be used to solve any investigation, as, stated by

Sidebottom (2008).
1.7 Recovery of fingerprints

1.7.1 Latent prints recovered:-
As mentioned before, latent prints are prints that are hidden/unseen to the

naked eye and are detectable once they have been treated with a physical or
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chemical process designed to enhance the visibility of prints, as stated by
Yamashita and French (2011). The process in which latent prints are
recovered depends entirely on the surface of the object in which the prints
were left behind and the condition in which it was deposited (VVan Hollen
2009). Van Hollen (2009) states that these surfaces can be divided into four
categories:

1. Non-porous: glass, metals, plastics

2. Porous: paper, cardboard, cloth, unfinished wood

3. Semi-Porous: glossy papers, printed boxes

4. Sticky Surfaces: tapes labels adhesives
At a crime scene, an investigator/detective will look for latent prints on
surfaces that the perpetrator could have left, for example, signs of forced entry
from a front door and therefore the front door knob and the door surface
would be the first steps in acquiring latent prints, claimed by (Layton, 2005).
It is important not to touch non-porous surfaces when trying to acquire latent
prints as it could destroy the evidence, and therefore the paragraph below
explains the methods used in acquiring latent prints from non-porous
surfaces.
1.7.2 Powders
Powders are one of the most useful methods for non-porous surface. Such

powders include metallic silver and velvet black powder. Powders are
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commercially available in a variety of colours, and the type/colour of powder
that is chosen depends on the colour of the material that holds the print
(Layton, 2005). Grey (aluminium dust) and black (carbon or charcoal)
powders are often used for acquiring latent prints. Grey powders are used for
dark coloured surfaces, whilst black powders are used on white or light
coloured surfaces. Other powders such as fluorescent powders are used for
ultraviolet light purposes (Ahmad and Musa 2002).

These powders will readily adhere to perspiration residues and / or deposits
that have been left on the surface of objects once applied carefully with a
fibreglass brush. Once the colour of powder has been chosen, for example the
best colour contrast with the surface, the investigator will then gently brush
the powder onto the chosen surface in a circular motion until a print is visible,
and once the print is visible the investigator will then start brushing in the
same direction in which the print ridges are facing. Before lifting takes place,
a photograph is taken and then clear tape is then stuck onto the powdered print
and moved back in a smooth motion into a fingerprint card that resembles the
same colour as the powder (Layton 2005).

The disadvantage of the powder technique is that it will only work in the
presence of moisture and therefore prints that have been left for days on
surfaces will not adhere to the powders sufficiently, usually fingerprints

require more than a general dusting for prints, as dusting which is usually
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used for non-porous surfaces is only useful if the prints are fresh and therefore
other techniques need to be implemented in order to acquire or visualise the
prints. The chosen techniques need to be carefully selected, as using an
incorrect method can destroy the latent print evidence (Ahmad and Musa
2002).

1.7.3 Cyanoacrylate (Super Glue) fuming

Gaseous superglue is another method used to chemically enhance fingerprints
on non-porous surfaces, mentioned by Karlinszyky and Harkai (1990) and
cited in Ahmad and Musa (2002). Dusting for fingerprints is pointless when
latent prints need to be acquired after a short period of time, as sweat from
the latent print will dry out. However, amino acids that have been left from
the print can remain for several months depending on the right conditions,
and it is with superglue that prints can be acquired. Superglue is said to have
an affinity for these amino acids where superglue can bring these amino acids
together and solidify around them, leaving a sticky image of the print. It is
also stated that superglue reacts with proteins and fatty acids in the latent print
and it is the moisture of the air that enables the production of a visible sticky
white material that forms along the ridges of the fingerprint as stated by
(Ahmad and Musa, 2002).

Most common liquid superglues are either methyl cyanoacrylate or ethyl

cyanoacrylate. In order to make latent prints visible, the constituents of sweat
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could be selectively fixed by using different chemical reagents such as
ninhydrin reagent, iodine fuming and superglue fuming. Chemical reagents
such as ninhydrin and eosin are used as a means of enhancing latent
fingerprints on non-porous surfaces, (Ahmad and Musa, 2002).

In a situation where the investigator suspects that latent prints are on metals,
glass, or plastics, Cyanoacrylate is poured into a metal plate to heat for about
120 F (Layton 2005). After the metal plate has been heated, it is then placed
into a container such as an airtight chamber with a heat source and the object
containing the latent print (Van Hollen 2009). An airtight container such as
an aquarium is a good piece of equipment, as it avoids the operators from
inhaling superglue fumes. It is the fumes from the Cyanoacrylate that make
the latent prints visible (Layton 2005). The good advantage to this technique
is that whilst the fumes are enhancing the visibility of the latent prints, it does
not do anything to damage the prints, as claimed by Layton 2005). However,
Van Hollen (2009) states that these prints may be difficult to see. Van Hollen
(2009) also claims that some prints produce white deposits, which makes
them more durable and it is the preferred method of choice when prints need
to be stored for a long period of time prior to processing and also before
powders are to be used. There are also a few factors that can affect the
superglue process and they include room temperature, humidity, length of

time the prints are fumed, and whether the superglue chamber is airtight as
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stated by VVan Hollen (2009). Below is a photo of an airtight chamber, in this

case an aquarium used for superglue fuming.

Figure 1: A photo describing the set up procedure for superglue fuming. The

‘aquarium’ has an airtight lid, a non-melting container to hold the glue (foil is
recommended), a mug warmer that us used to heat superglue, a beaker of hot water
to increase humidity and a can that is used to suspend items (wire is attached at the

top of the chamber), as described by Van Hollen (2009).
1.7.4 Ninhydrin
Ninhydrin for porous surfaces, ninhydrin can be used is sprayed onto the
porous surface of an object and works by forming a purple-bluish colour with
the presence of amino acids that have been left from perspiration. (Ahmad
and Musa, 2002).
One of the good advantages of using the ninhydrin reagent is that it can be

used in acquiring prints that have been left on surfaces as old as 15 years;
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however it has to be dissolved in an organic medium (drawback) as stated by

Ahmad and Musa (2002).

1.7.5 lodine

lodine is basically used in the form of solid crystals that change directly into
vapour when heated, and the suspect material is placed into a cabinet with the
iodine crystals and a heat source. Once the heat source has started, the
resultant vapour will combine with the elements of the latent prints in order
to make the fingerprints of the suspect visible. Although iodine fuming is said
to be the oldest method used for visualising latent prints, it also has some
drawbacks for example, it reacts with residual water that has been left from
perspiration in the suspects print .Another disadvantage is that the toxicity of
iodine is a health and safety issue when using the method; also, the prints are

not permanent and therefore need to be fixed (Ahmad and Musa 2002).

1.7.6 Advantages and disadvantages of these methods
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The disadvantages of using cyanoacrylate have been found to be due to:
getting hold of the required and uniform concentration and vapours in greater
volumes; is difficult. Another issue is polymerization on the ridges of
fingerprints and the surrounding surface of the object, leaving the resultant
coating being difficult to remove, as the surface is linked by chemical bonds
such as with calcium ions which are converted once deposited into oxide or
carbonate and this results in further reactions being too slow for any practical
use, claimed by (Ahmad and Musa, 2002)

Ahmad and Musa (2002) conducted a study based on the conditions that were
necessary for effective use of superglue fuming, ninhydrin reagent and eosin
reagent for the visualisation of fingerprints. Superglue fuming was used on
non-porous surface types such as an aluminium sheet, a transparent plastic
bag and a glass Petri dish, and the method was all found to be effective in all
cases for the enhancement of fingerprints. The visualisation of these latent
fingerprints was highly dependent on the size of the tank and humidity of the
air, which was the same as of ambient conditions and the heating temperature
of superglue fuming was in the range the 40-50 C, compared to the normal
boiling points for most superglues at 49-65 C. Prints were developed within
two hours and up to 3 months for plastic bags and 1 week for aluminum
sheets; however it took up to 2 days for latent prints to be developed from
glossy flash cards.

The ninhydrin technique was used on porous surface types such as white
writing paper and manilla cards, which all developed as purple prints due to
the reaction of ninhydrin with the amino acids from sweat. Good quality
prints started to appear within an hour and lasted up to 24 hours and then
became weaker. One of the problems that were found with the ninhydrin
technique was the coloured background interference which then made it
harder to visualize the prints on some surfaces.

The Eosin technique was used on non-porous surface types such as glossy
flash cards and white plastic wrappers. This technique involves the use of a
phase transfer catalyst to fix the calcium ions in sweat such as t-butyl
ammonium iodide and to speed up the reaction between the insoluble calcium
and eosin. The latent prints were quickly developed within 5-10 minutes
giving pink coloured impressions. Good quality impressions were seen on
white papers, but not on other coloured paper such as red or pink. Good
quality prints were also detected from glossy flash cards that had been left for
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up to 1 week and also detected that the prints could be left for up to 3 months
with visualization being satisfactory, due to the interaction of calcium ions
and the cellulose paper. These findings can show us that fingerprints can be
lifted from other non-porous surfaces, such as laminated and smooth surfaces
for example on documents such as driver licence cards, identity cards and
credit cards.

1.8 Submerged items:-

The reason, for which submerged items are recovered, as a means of evidence
in matching the prints with a criminal/defendant at a setting such as water, is
due to the increase of recreational waterway usage such as accidents,
drowning, violent crimes and murders. An increase in incidents where
criminals feel that weapons and other wrongful evidences are thrown into
water have also increased as stated by Becker (2000). Becker (2000) explains
that due to the influx of criminals seeking such methods for example, to use
recreational waterways as a means of hiding such evidence, it has now caused
the law enforcement agencies and other professionals in the field to become
more involved in underwater recovery operations. Historically, it was fire
departments that provided personnel trained in search and rescue diving,
when incidents occurred that needed the retrieval of evidence that had been
submerged in water. Law enforcement agencies believed that the need to
retrieve evidence from submerged water was nothing more than ‘the salvage
operation’ and that divers did not need to have special skills in the handling
and processing of what may have been important evidence. (Becker, 2000)
over time, their belief was then questioned with regards to what could have
been missed in the salvage process. They asked whether conclusions from
pictures, measurements and photographs were satisfactory What remained
untold due to the failure of properly handling, processing and packaging of
evidence, which then caused a missing study/analysis when it came to
forensic scientists in doing their job? Is salvaged material of value if it cannot
be matched up with the defendant?

Processes in the analysis and conclusions of submerged items, from
investigators to forensic scientists in the crime laboratory can became useless
if evidence cannot be properly discovered, or is ignored or contaminated
(Becker 2000).

According to Becker (2000) there are some myths or misconceptions that
certain agencies cling to regarding for instance, the ultimate objective and
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composition of the dive recovery team; the forensic value of submerged
evidence; the assumptions concerning accidents and the ability to locate
submerged items geographically, mentioned by Ogloff and Pfeifer (1992),
cited by Becker (2000).

1.8.1 The ultimate objective of the dive recovery team -Myth

1:-It is stated that the Becker (2000) “The dive recovery team’s ultimate
objective is to recover a submerged item”. If agencies still believe in this
conception then it is thought that the diver’s ultimate goal is to retrieve the
item and return it safely. Becker (2000) believes that these are admirable
objectives but still remain shortsighted in terms of law enforcement policies,
perspectives and so forth. Becker (2000) argues that the need to convict
criminals for their crimes with the help of underwater recovery emphasises
the true objective of the dive recovery team.

1.8.2 Composition of the dive recovery team- Myth 2:-

It is stated that the Becker (2000) “The dive team is made of a primary diver,
safety diver, line tender, on scene commander, and others involved in the
process respectively”. By reading the former myth, this one even becomes
interesting, as when a criminal becomes convicted of a crime he/she has
committed, agencies recognize that the primary objective of winning
convictions lies with the dive recovery teams; they also begin to realize that
other personnel such as investigators and crime laboratory personnel are dive
recovery team players as well. It is also worth mentioning that the “first
responding officers set the tenor of underwater investigations” stated by
Becker (2000) pg 2. These officers have the responsibility for ensuring crime
scene integrity, acquiring witness identifications, authorizing and setting
unauthorized entrances for wanted and unwanted individuals; recognizing
potential locations/sites of potential evidence (entry and exit); protecting the
sites and so forth. As these members of staff (officers) play a major role in
the underwater investigation process, agencies should train them in the
theory/basics of processing an underwater crime scene, including what they
must protect, and also mentioning the roles of other team members. Is also
stated that often members of the dive recovery team, such as investigators,
crime laboratory personnel and prosecutors, lack an understanding of the
scientific field in approaching true evidence. For example, divers need to
realise that submerged evidence has the same value as evidence found on
land, and therefore investigators may then fail to understand that their job role

69



ISSN 202153 - 2021 —(ubaudf g2l J) aanl) anlail] a glad Ayl dlaal)

includes the need to collect samples of water from the bottom and surrounding
areas so that a ‘control’ can be used in the laboratory. A control is useful in
the laboratory as it can exclude background contamination, and any traces of
evidence that may have been left (Becker 2000).

1.8.3 Forensic value of submerged evidence Myth-3:-
It is stated that the Becker (2000)““All submerged evidence is bereft of forensic

value”. This could be due to examinational findings on submerged evidence;
for example, in an investigation, investigators may find fibre evidence on the
body of a murder victim when the body was disposed of in a river by the
perpetrator, as stated by Deadman (1984) cited in Becker (2000). Often
submerged items are potentially valuable sources of evidence; however, this
myth explains the assumption that investigators may unknowingly overlook
contaminated items/destroy the items during the recovery process Becker
(2000).

1.8.4 Firearm recovery

Firearm recovery: firearms are practically difficult to recover from water, as
there have been many failed attempts. There are a few places in the firearm
that can still retain fingerprints and these include: protected surfaces such as
lubricated areas, for example, the magazine of a semiautomatic pistol or the
shell or the shell casing of the rounds of the magazine where the perpetrator’s
thumb was pushed into the magazine. Weapons used in contact wounds can
also carry valuable sources of evidence such as blood, tissue, bone, hair and
so forth which is stored on the barrel of the firearm ( Spitz ,1993), cited by
Becker (2000). When firearms are deposited into water, the barrel is the first
place in which water will reside, and will therefore create a block for any
material to reside in the barrel. The valued evidence resides there until a
pressure such as an improper recovering technique is used and all or most of
the valuable evidence has been removed/lost. An improper technique includes
the handling of the barrel and lifting the weapon above the head after
surfacing the water. This drains all the contents and loses potential evidence.
It is now noted that if firearms are found underwater, the diver needs to
package and handle the weapon underwater carefully to retain all valuable
evidence.

1.8.5 Accident assumptions-drowning-myth 4:-
“All drownings are presumed accidents”. According to Becker (2000),
experienced homicide investigators presume that all unattended deaths are to
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be pronounced murders, unless proven otherwise, except when deaths are in
water. Many investigators have been found to recover presumed accidental
drowning victims and have found other meaningful evidences to suggest that
the cause of death was not accidental. Becker (2000) states that it is important
for investigators to treat ‘accidental drowning” with the same invesgation
protocol as that which is met on land.

1.8.6 Air disasters:-

Air disasters are presumed disasters which are another myth that lies under
the heading of accidental assumptions. Aircraft crashes can happen in every
part of the world and the majority of aircraft crashes are found in water such
as the ocean, rivers and lakes, due to the fact that most of the world is covered
in water. If investigators assume that aircraft crashes are accidents, they could
destroy crucial evidence, and may overlook contaminated evidence that could
have been the result of a criminal intervention. According to Becker (2000),
the two most important goals for investigators in aircraft underwater
operations are to try and identify the passengers and to figure out the cause of
the incident.

1.8.7 Geographical retrieval — myth 5:-

“It is not necessary or possible to locate submerged items geographically”.
This myth is said to evolve due to the fact that most underwater recovery
operations are on sites with limited visibility. However, when it has been
found that a vehicle accident has occurred, the investigator can tell the
direction in which the vehicle was travelling and approximately the speed of
impact. Another example mentioned by Becker (2000) could be the position
of a weapon, if a witness recalls the perpetrator disposing of the weapon in a
certain place and the investigators finding it in another direction, questions
could then be focused onto the witness. It is very important for investigators
to mark their site when underwater operations are taking place as lack of
marking sites can result in more time being taken to search for the desired
location, and loss of potential evidence, more diving be coming necessary,
inability to orient parts of a vehicle, firearm, aircraft and so forth.

Due to an increase of incidents occurring underwater, agencies are now
overlooking all these myths and taking a closer look, and are now
understanding the complexities that occur in underwater operations such as
the recovering process and, most importantly, to not look at it as just an
underwater salvage operation. Agencies now appreciate the forensic value of
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submerged evidence and the processes and investigational steps that need to
be in place for underwater operations such as aircraft crashes, as well as the
need for highly skilled diving personnel in solving crimes ( Becker
,2002).

1.9 Studies of latent print detection on items recovered

underwater

Nelson conducted a series of experiments in order to detect fingerprints on
items submerged in water on sequential days, and at the same time testing
two different methods used for the enhancement of prints. The first part of the
experiment involved the usage of several large tubs of water that were used
to hold pieces of angled aluminium cut into two-inch sections. Before putting
the pieces of angled aluminium into the water tubs, they were first cleaned
with alcohol swabs, left to dry and then printed on the outside faces. Three
pieces of aluminium were taken out each day to then be subjected to
powdering and then each piece to be subjected to cyanoacrylate fuming.
Negative controls consisted of the inside faces of the tubs of water, whist the
positive controls consisted of the prints which were tested by each method
daily. For this experiment, it was concluded that when the prints were drawn
from the water, prints were detected and enhanced on all pieces using both
methods; however the results were inconsistent, for example, on one day
prints were detected whilst on other days no prints were detected and some
prints had less detail than others.

In another experiment, Nelson used glass slides as another type of surface to
test for pints. The glass slides were also cleaned with alcohol swabs, left to
dry and then printed twice on one side and then dropped into the tubs of water.
Just like the aluminium method, three glass slides were tested daily and were
also subjected to powdering and then each glass to cyanoacrylate fuming. The
results showed that on each day, all the glass slides had prints on them and
that both the methods used for enhancement worked well however the
disadvantage was that the quality of the prints degraded as days went on. It
was also stated that transport could not be a factor that could have an effect
on this experiment, as the slides were taken out of the tubs of water after being
transported to the laboratory.

In the last experiment, Nelson used spent pistol cartridges as another type of
surface to test for prints by using the same principle of methods used in the
two former methods. Three cartridges were tested with prints facing on either
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side of the shell. The results showed that prints were detected on the firing
pistols cartridges and could also be enhanced using both the methods, for
example, powdering and cyanoacrylate fuming.

Decent pictures of the enhanced cartridge prints could not be established;
however the shells were available for examination. The powdering method
produced a more clearly visualized print than the "super glue" fuming
followed by powdering.

From all the experiments conducted, it was concluded that the basic principle
of detection of prints after several days of immersion was very good. It was
also stated that the experiment was carefully designed but that it could not
reproduce the true effects of items that had been thrown into a river, lake or
ocean for several days. True items, such as when a perpetrator has tried to
hide weapons in water and they have been left there for several days, probably
would not be handled carefully enough to keep the prints intact. Factors such
as currents, bottom mud and among others could cause degradation of the
appearance of prints. However, Nelson suspects that it could be due to a “real
world” effect that aluminium is inconsistent with the results or glass slides
and brass pistol cartridges. It was also suggests that a thorough investigation
using natural and realistic conditions with greater times spent under water,
more types of surfaces and other methods of detection and enhancement need
to be studied.

2. Experimental method

To begin with, fingerprints were taken from different people from different
countries on non-porous surfaces like glass. These prints were immersed in
different types of water; before immersion in water the initial clarity of the
fingerprints was confirmed, and then the fingerprints were left in the water to
study their stability.

The equipment used in the study included different types of water. The types
of water used were: tap water; canal water; sea water and deionised water.
These types of water were each placed in a plastic basin; then the fingerprints
were individually immersed in the different types of water on a glass slide.
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Chemical substances were also used to examine the fingerprints. The
chemicals used for non-porous surfaces were super glow and aluminium
powder.

To retain the fingerprints, glass slides were chosen because they are clean and
pure, without risk of contamination.

The fingerprints were chosen carefully. Fingerprints from people of different
nationalities were taken in order to study and note the existence and extent of
the impact of different native weather conditions and different eating habits
on the strength of the fingerprint and the fingerprint’s resistance to different
types of water.

The types of water were also carefully selected. Different types of water were
chosen like canal, sea, tap and deionised water, to see if they had the same
effect or not. This is because the fingerprint is made up of fat, amino acid and
water, so the study hoped to find out how each type of water affects the
fingerprint and how long the fingerprint can be resistant to the different types
of water.

5L plastic bowls were used to contain the water, and 4.5L of each type of
water was added to the bowl. This allowed easy access to examine the slides,
as well as allowing normal air flow at the surface of the bowl. After the slides
were immersed in the bowls, the water was not changed, and the slides
remained in the water as long as the fingerprints remained clear, which in
some cases was more than a week. The slides were suspended in the water on
lengths of string, to which they were attached by small clips.

The fingerprints were checked daily. To check them, the slides were removed
from the water and allowed to dry naturally. When they were dry, they were
first examined visually, and then with a microscope. The results were
recorded photographically, and measurements taken to compare the condition
of the prints at each inspection with their original condition before immersion.

The prints were also evaluated for clarity, in other words, the ability to see
the ridges and the characteristics of the fingerprints clearly, in order to be able
to compare the fingerprints and identify them. Clarity was recorded in terms
of 1st, 2nd and 3rd level detail.
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Level 1

Includes a general flow of the character and composition style. Level 1 is not
enough detail for the identification of an individual, but can be used for
exclusion. Level 1 may include details of guidance and information to enable
the core and delta location, and discrimination of a finger against the palm,
(Ashbaugh, 2005).

ARCHES WHORL

Figure that show the loop, arch, and whorl patterns described by Witzke, (2011).

Level 2

Includes details of the configurations, as specified from the end of the
character, bifurcation point, or combinations thereof. The relationships at
level 2 are able to give individual details, (Ashbaugh, 2005).

A AN

Bifu rcation&

Ridge%
Ending§

Figure that show the level 2 described by Witzke, (2011).

Level 3
Includes all the features of details of dimensions of a series of ridges, such as

the deviation of the path of the character, width, shape, and pores, edge
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contour, and the ridges and, breaks, wrinkles, scars and other details of
permanent features, (Ashbaugh, 2005).

Figure shows the level 3 features (deviation of the path of the character, width,
shape, and pores, edge contour, and the ridges and, breaks, wrinkles, scars).
Described by Witzke, (2011).

The clarity of the prints was expressed on a scale from 5 to 0. The different
points on the scale were defined as described below:

5: Very clear, very easy to identify. (Level 3)
4: Ridges very clear even to the naked eye. (Level 3)
3: Can see some ridges and characteristics. (Level 2)

2: Can see a few ridges and characteristics but not enough for comparison.
(Level 1)

1: Cannot see ridge and characteristics at all. (Level 1)

0: Not any ridge and characteristics (not prints) can be developed. (Not any
level)

3 Results and Discussions

This test was conducted for two people, one from Africa and the other from
the UK. The results were as follows:

The effect on the fingerprints and the vulnerability of the prints differed
depending on the person and not the type of water.

3.1 Deionised water:-
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Deionised water had a strong impact on the print from the person from the
UK, while for the fingerprint from the person from Africa, the effect was not
so strong and the print remained clear for a longer time than the one from
person from the UK.
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5 == Clarity(A)
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0 T T T T 1
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Days are on the x-axis and Clarity is on the y-axis.

Figurel Clarity of fingerprint in Deionised water over a period of days,
comparing different countries.

3.2 Sea water:-

Sea water had a strong impact on the fingerprints of the person from the UK,
while for the prints from the person from Africa, the effect was not so strong
and the print remained clear for a longer time than that from the person from
the UK.
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Figure2 Clarity of fingerprint in Sea water over a period of days, comparing
different countries.

3.3 Canal water:-

In canal water the fingerprint from the person from the UK remained clear for
a long time compared to the print from the person from Africa.

=&—Clarity
== Clarity(A)

Days are on the x-axis and Clarity is on the y-axis.

Figure3 Clarity of fingerprint in Canal water over a period of days, comparing
different countries.

3.4 Tap water:-

Tap water showed no visible difference in effect.
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The same experiment was repeated on fingerprints from two people from
Africa and two from the UK.

=¢—Clarity

== Clarity(A)
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Days are on the x-axis and Clarity is on the y-axis.

Figure4 Clarity of fingerprint in Tap water over a period of days, comparing
different countries.

The results were as follows:

The differences in the strength and clarity of the fingerprints varied according
to the person, where one of them was strong and the other was not clear. There
were some limited differences in the effects depending on the type of water,
which will be discussed in the next section.

4 Conclusions

This study had two aims, which were to assess the effect of ethnic and
environmental factors on the stability of fingerprints when immersed in water
for a sustained period of time. The second aim was to evaluate the effect of
different types of water on the stability of submerged fingerprints from
individuals who are of different ethnic and cultural backgrounds, and to assess
the length of time before these prints deteriorated.

Although the results were not conclusive, the prints from the person from
Africa appeared to remain stronger and to deteriorate less quickly over a
period of time than those of the person from the UK, in both deionised water
and sea water. The result from sea water may be because the person from
Africa lived close to the sea, which may have caused physiological changes
which affected the composition of his fingerprint, making it more resistant to
the effects of sea water. On the other hand, the print from the person from the
UK was less affected when immersed in the canal water, which again may be
the result of physiological factors caused by the effects of his native
environment. However, this was a limited study and further research would
be needed to test this theory further. It should also be noted that the prints
immersed in tap water showed no significant difference in the rate of
deterioration.

In general, however, the effect of different types of water was relatively small,
and in most cases one fingerprint (the one from the person from Africa) was
stronger and deteriorated less after submersion regardless of the type of water.
This suggests that the strength of a fingerprint and how clear it is depends on
the nature of the person, and may be affected by the type and quality of food
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and drink consumed, and the climate. There is a therefore a need for further,
more detailed research into the effects of a person’s environment and habits
on fingerprints. For example, how do factors such as climate, what a person
eats and drinks, drugs they have taken and so on, affect the strength, clarity
and durability of their fingerprints? It is likely that the climate and other
geographical aspects of where a person lives may affect their physiological
system, which will in turn have an effect on the sweat and fatty acids left
behind in a fingerprint. For example, a person living near the sea will have
physiological differences from a person living inland. Similarly, warmer
temperatures may have an effect, due to the need to drink more, and the
production of more perspiration, which again can affect a person’s print.

Drugs also can have an effect on a person’s fingerprint, since drugs contain
amino acids, which will be evident in the print.

Future work

This raises a further area for possible research, in terms of investigating other
possible reagent materials for fingerprint analysis to assess a person’s
consumption of drugs. For example, ninhydrin can be used to determine
amino acids in a print, but there are other materials, such as those used in
drugs analysis, which could be investigated for use in fingerprint science.
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Abstract

This study is titled the preference which is titled the preference for
the birth of males in the Libyan families and its relation to social
values. The study provides a brief overview of the various social
values associated with procreation that are widely distributed in
Libyan society. Then, it providesthe introduction, which
summarizes and talks about the topic of the study, followed by the
first section which conatins a preliminary introduction, which
includes: a brief explanation of the problem of the study, the
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importance of the study, the objectives of the study, and the terms
of study.

The second section which is the theoretical framework of the study
includes: Presentation of some important topics: the concept of
reproduction in Arab society (birth of males), the importance of
procreation of the family and society, the most important values
and trends specific to reproduction, including: economic value
considerations (male preference), Religious value considerations,
valuative considerations related to early marriage, executive
procedures, presentation and analysis of data, results of the study,
recomedations of the study and refernces.
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Libyan TV-Based Distance Education During the COVID-19
Pandemic: Challenges and Suggestions for Improvement

Entisar Elsherif? Hana Meiteeg Naeimah Ali
University of Tripoli

Abstract

As soon as COVID-19 was confirmed a global pandemic, schools
and universities around the world were forced to shift to distance
learning to maintain social distancing. Likewise, the Libyan
Ministry of Education aimed at mitigating the impact of COVID-
19 and found alternatives to in-person lessons through recording
and broadcasting lessons on television on Libyan TV channels.
Current literature review shows that literature on TV-based
distance education during a pandemic in the Libyan context is
non-existent. Thus, the present study aimed to address this
shortcoming by exploring the distance education committee’s
challenges. The exploratory mixed methods design was chosen as
the design of the study. The context of the study is the General
Center for Training and Education Development. The participants
were 6 managers and 27 teachers. Data were collected through
observations, focus group discussion, and questionnaires. The
results showed that the participants encountered administrative
management and leadership, personal, educational, and technical
and logistical. The participants suggested providing technical
support and training courses for teachers on all distance education
programs, along with other suggestions. It is expected that the
findings would provide the educational TV committee with
suggestions for improvement and encourage researchers to
conduct further research.

Email: e.elsherif@uot.edu.ly 2
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1. Introduction

The biggest disruption to education that happened in 2020
was because of the spread of coronavirus known as COVID-19.
Countries around the world were forced to school suspension as
soon as the World Health Organization verified the COVID-19 a
global pandemic (UNESCO, 2021). As a result, most schools and
universities around the world were forced to shift to distance
education.

Like other countries around the world, the Libyan Ministry
of Education (MoE) decided to find alternatives to in-person
classes to mitigate the impact of COVID-19 on learners’
educational progress and ensure social distancing for learners’
safety. Thus, the ministry launched the TV-based distance
education program to ensure the continuity of learners’ education.
A committee of managers and teachers were responsible of
preparing, recording, and broadcasting lessons to Libyan primary,
middle, and secondary school students to ensure the continuity of
education. In this paper, the researchers discuss the results of the
study that investigated the TV-based distance education
committee’s challenges and their suggestions for future
improvements. The researchers anticipate that determining the
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challenges and specifying the suggestions would encourage the
educational TV committee for future improvements and inspire
researchers to conduct further research.

1.1 Research problem

As mentioned earlier, the spread of COVID-19 around the
world forced countries to enforce mandatory quarantine, which
lead ministries of education of many countries confirm schools
closure to reduce the spread of infections. In-person classroom
education was interrupted as schools were fully closed and then
partially closed during the period between March 2020 and
February 2021 (UNICEF, 2021).

UNESCO urged countries around the world to assure the
continuity of education during the COVID-19 pandemic crisis
(UNESCO, 2020). Countries around the world turned to online
learning, radio, television, and texting through phones to provide
“access to remote learning” (World Bank, 2021). As a response,
the Libyan Ministry of Education set up the TV-based distance
education program that was led by the Distance Learning
Committee of the Ministry of Education (Reliefweb, 2020). The
ministry’s aim was to reach a larger number of students given the
fact that television is found in most of the Libyan homes and to
help students without computers and internet access to continue
their study. Because of the digital divide in the Libyan culture, as
access to technology varies between Libyan students (Rhema, &
Miliszewska, 2012), TV-based distance education ensures the
continuity of education and reaches larger number of students at
“a lower cost and be more user-friendly than computers” (Santos,
Vale, & Meloni, 2006, p. S1J-2). TV-based distance education also
reduces the Libyan students’ risk of falling behind in their
education.
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As a positive and urgent action, the committee of TV-based
Distance Learning was formed. The committee included
managers and teachers who were responsible of preparing,
recording, and broadcasting lessons to Libyan primary, middle,
and secondary school students to ensure the continuity of
education. Accordingly, in mid-March 2020, the Libyan distance
learning committee started recording and broadcasting lessons on
television on Libyan TV channels and electronic platforms. Four
channels broadcasted the educational programs: Salam TV (3.8
4Ll 23W), Libya Alahrar (U)aY) Lad 318), Libya Alwataniya ( 54
4k ol L), and Libya Panorama (W) sib Lud 5L8),

The lessons were broadcasted either live or as recorded
lessons. Libya Alahrar and Libya Alwataniya channels were
responsible of broadcasting the lessons that are devoted to the
preparatory and secondary certificate students. Salam TV was
devoted to broadcast lessons to primary school students. Libya
Panorama was devoted to broadcast lessons to 7" and 8" grade
students. Libya Alwataniya was devoted to broadcast lessons to
secondary school students. The lessons were broadcasted for four
hours in the mornings every day. After the holy month of
Ramadan, the ministry had its own educational channel that
temporarily broadcasted the lessons on Libya Sport TV ( Ll 38
daxb ) (General Center for Training and Education
Development, 2020b).

All the preparations and recordings were done using the
resources that were made available in the General Center for
Training and Education Development. The first lessons were
broadcasted on the 18" of March, 2020 (General Center for
Training and Education Development, 2020b). Since Libya had
problems with electricity services because of the long hours of
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power cuts, the recorded lessons were also shared through
YouTube and another platform that was led by the ministry.

Since the whole experience of preparing and broadcasting of
the lessons on TV was out of a sudden as a response to the
immediate schools closure, the committee who lead this program
faced several challenges, especially during power cuts. Moreover,
there is a need to identify the challenges that TV-based distance
education committee faced and specify the ways by which they
can overcome such challenges in future similar programs. Thus,
this study was conducted to identify those challenges to improve
the program’s efficiency in delivering lessons that are aired
through television.

1.2 Research questions

This study aimed to explore the Libyan TV-based distance
education committee member’s views on the challenges they faced
during the preparation and broadcast of the lessons and their
suggestions on how to overcome such challenges in similar future
projects. Two research questions were raised to achieve this aim,
which are:

1. What challenges did the Libyan TV-based distance
education committee face during the preparation and
broadcast of the lessons?

2. How can the Libyan TV-based distance education
committee overcome such challenges for future
improvements?

1.3 Research objectives

In this study, the researchers sought to contribute to research
on TV-based distance education challenges in the Libyan context.
The researchers intended to achieve the following objectives:
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1. Determine the challenges the Libyan TV-based distance
education committee faced during the preparation and
broadcast of the lessons.

2. ldentify ways by which the Libyan TV-based distance
education committee can overcome and eliminate those
challenges in the future projects.

1.4 Review of literature

Distance education, also known as distance learning, refers
to education that is provided to learners who are not required to be
physically present at their schools or universities. Saykili (2018)
conducted a critical comparison of earlier definitions of distance
education and provided a new definition that took all the pitfalls
he discussed in his argument into consideration. Saykili (2018)
defined distance education as:

a form of education which brings together the physically-distant
learner(s) and the facilitator(s) of the learning activity around
planned and structured learning experiences via various two or
multi-way mediated media channels that allow interactions
between/among learners, facilitators as well as between learners’
and educational resources (p. 5).

Distance education firstly emerged as education by
correspondence and then, over time, new forms emerged with the
use of telegraph, radio, television, and online learning after the
spread of computer-based communication technologies (Delmac,
2020). As there are different types of distance education, this
research focuses on TV-based distance education.

Television is considered as one of the televisual models of
distance education (Burns, 2011). TV-based or television-based
distance education, also known as educational TV, is the use of
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television to broadcast educational content. It has been used to
provide “high-quality content” to students as well as to pre-service
and in-service teachers (Burns, 2011, p. 32). It can be considered
as the best type of technology that offers students with “equal
opportunities” for learning (Saglik & Ozturk, 2001, p. 74).

Because of its “tremendous reach,” television has become
the most “familiar and engaging visual medium” (Burns, 2011, p.
32). Since its inclusion as an educational medium, television has
been playing a “unique role” in distance education because of “its
distinctive delivery, presentational, and control characteristics”
(Bates, 1988, p. 213). TV-based distance education provided by
the British Open University and the second language programs
produced by TV Ontario have shown the effectiveness of such
programs in achieving their educational goals (Bates, 1988;
Moeller, 1996).

Television broadcast has been used as an educational content
delivery medium in many countries for years now. Countries, such
as South Africa, Mexico, and China, have been using TV to
expand educational opportunities, to reach out of school youth, to
save the problem of teacher shortage, and to ensure the continuity
of education during a crisis (lvala, 2004; Rhema & Miliszewska,
2012). Since it is considered as a low-cost alternative education,
TV-based distance education was chosen as an alternative to
conventional education delivery (lvala, 2004). Researchers
assured the significance of developing TV-based distance
education programs, especially for developing countries as such
programs provide wide and fair educational opportunities for
students in remote areas and post-crisis countries (Moeller, 1996;
Ivala, 2004; Rhema & Miliszewska, 2012). Using TV-based
distance education as one of the “solutions is a powerful way to
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bridge the digital divide in the education sector and reach the most
marginalised learners” (UNESCO, 2020).

An example of a successful TV-based distance education is
found in Mexico, which is known as Telesecundaria.
Telesecundaria has been in operation since 1968 broadcasted by
Mexico’s Ministry of Public Education for secondary and high
school students to serve rural communities (Calderoni, 1998). It is
considered as “an innovative and well-managed program, geared
to the poor” (Castro, Wolff & Garcia, 1999, p. 29). Telesecundaria
“offers the same curriculum found in traditional schools” through
lessons as “televised segments” that are broadcasted twice a day,
student-led self-study by using “specifically-designed textbooks”,
and teacher-led discussions (Calderoni, 1998, p. 2).

Television is also used as a medium for distance education
during virus outbreaks as TV was used to deliver lessons to
students as a response to schools closure. For instance, in 2014,
the Ebola virus hit Guinea, Liberia, and Sierra Leone that lead to
school system shut down to eliminate the spread of the virus
(World Vision, 2015). To minimize the impact of schools closure
on students’ education, Sierra Leone’s Ministry of Education
provided educational programs on the national television and 41
community radio stations (World Vision, 2015). Correspondingly,
as a response to schools closure during the COVID-19 viral
outbreak, many countries turned to television to ensure the
continuity of education and to provide access to education for all
students. For instance, in Mozambique, students follow the
Telescola television programs transmitted by the national TV
station TVM every day (Faurelle, 2020). Similarly, in Turkey, the
Ministry of National Education (MoNE) decided to use two forms
of distance education to ensure the continuity of education via its
online platform-EBA and the national television channel TRT
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(Ozer, 2020). Taking into account the Turkish students’ digital
competence level differences, three different Turkish channels
were responsible for broadcasting programs for primary, early
secondary, and secondary school students to ensure fair
educational assess to all students (Ozer, 2020; Yucesoy-Ozkan, et
al., 2020). The Turkish students were able to determine the time
of their courses by following the schedule that was available and
by having same content broadcasted twice a day (Yucesoy-Ozkan,
et al., 2020).

1.4.1 Previous studies

Research on the challenges that those who are involved in the
production and broadcast of TV-based educational programs face
seems to be scarce as most of the current studies were concerned
with online learning during the COVID-19 pandemic. Only two
studies were relevant to this study’s objectives, which were
conducted in Germany and Turkey.

Misra (2010) conducted a study that aimed analyze the TV
broadcasting in Germany from different perspectives, among
which were the existing challenges. In his paper, Misra discussed
four challenges that were in program production, popularity and
usability, legal issues, and internet broadcasting. He suggested that
countries who are broadcasting lessons through TV should
consider Germerany’s ‘“key adoptable policies” which he
identified as program production policies, program promotion
policies, and program dissemination practices (p. 9).

In his study, Osmanoglu (2020) explored the views of
Turkish social studies teachers on TV-based distance learning that
was applied in Turkey during COVID-19 pandemic. He
interviewed 10 social studies teachers using the snowball sampling
method. The findings showed that the social studies teachers’
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opinions on educational television in general were positive. They
thought that the training settings and the presenting teachers were
accurately chosen and that the plan of the lesson flow was well-
prepared. There was dissatisfaction with how the teachers gave
their presentations by looking at a paper or the screen.

Even though broadcasting lessons through TV is not a new
practice in Libya (General Center for Training and Education
Development, 2020b), research on TV-based distance education in
the Libyan context can be considered as non-existent. It seems that
the two studies tackled the challenges from different perspectives
and there is a need for a study that investigates the views of the
managers and teachers who were involved in the process of
teaching and recording of the televised lessons. Thus, the current
study fills a gap and contributes to the existing literature in other
contexts by exploring the Libyan TV-based distance education
committee’s views on the challenges they faced during the
preparation and broadcast of the lessons and their suggestions to
overcome such challenges in similar future projects.

2. Methodology

This exploratory sequential mixed methods study aimed to
explore the challenges faced by the Libyan TV-based distance
education committee during the preparation and broadcast of the
lessons on the Libyan TV channels. This design was chosen to
facilitate triangulation and gather a more detailed and accurate
data on the committee’s challenges and their suggestions on how
to avoid them for future improvements. Through this design, data
collection and analysis were in three phases: initial qualitative data
collection and analysis phase, followed with the quantitative data
collection and analysis phase, and ended with the phase of linking
the two strands of data (Pardede, 2018). The results from the first
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phase were used to build the second stage of the research design,
I.e., the questionnaire.

2.1 Context of the study.

The context of the study is the General Center for Training
and Education Development located in Tripoli, Libya. The center
that was established in 2006 is concerned with improving the
quality of education as well as raising the level of performance of
teachers, educational inspectors, administrators, technicians, and
all those who are involved in education. Thus, one of the
responsibilities of the center was the TV-based distance education
program.

2.2 The participants

The target population of this research was the TV-based
distance education committee that consisted of the managers,
schoolteachers, educational inspectors, faculty members, teacher
trainers, and experts. In this paper, all the schoolteachers,
educational inspectors, faculty members, teacher trainers, and
experts will be called as teachers as they are the ones who
delivered the lessons.

The participants were 6 managers and 27 teachers. The
managers were the head of the committee, two observational and
mentoring supervisors, and 3 committee members who didn’t
specify their exact roles. The teachers were 12 schoolteachers, 6
educational inspectors, 4 faculty members, 2 teacher trainers, 1
educational expert, 1 Arabic language expert, and 1 Head of the
Fine Arts department. The researchers themselves were part of this
project and took part in the study as observers.

2.3 Data collection
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Data were gathered through observation, focus group
discussion, and questionnaires. Data collection and analysis
procedures began by gathering qualitative data collection through
observations and then focus group discussions. Observation gave
the researchers the chance to gather data through their “direct
contact in the setting” (Mertens, 2010, p. 370). “Participant as
observer” type of observation was the role of the researchers to
“gain insider views and subjective data” (Creswell, 2013, p. 167)
because they were taking part of the TV-based distance education
lessons. Focus group discussions are considered as “group
interviews” in which researchers rely on interactions (Mertens,
2010). This interaction showed the researchers the type of
challenges the committee faced and helped in designing the
questionnaire questions.

The following stage was gathering the quantitative data
through questionnaires that were designed according to the results
of the qualitative data analysis. Two types of the questionnaires
were designed: managers’ questionnaire and teachers’
questionnaire. Both questionnaires were checked for content
validity by three teacher-educators from the Faculty of Education
Tripoli. Taking into account all the suggestions and changes, the
final form of the questionnaire included four -categories:
demographic information, the committee’s challenges, the
committee’s suggestions, and the committee’s evaluation of the
experience. The challenges category included a section for close-
ended questions and another for the open-ended question. The
suggestions category included an open-ended question. The
reliability of the questionnaire was 0.80, which is good. The
questionnaires were designed in Arabic using Google Forms. They
were distributed through emails and the committee’s group on
Viber from 28/12/ 2020 to 15/1/2021.
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2.4 Data analysis.

As this study is designed as qualitative-dominant mixed
methods, iterative sequential mixed analysis was utilized. As
mentioned earlier, data analysis was in three phases. The analysis
procedure began with initial qualitative data analysis, followed
with the quantitative data analysis, and ended integrating and
linking all the analyzed data.

The qualitative data analysis began with a line-by-line
reading and memoing and a thematic inductive approach (Coffy &
Atkinson, 1996). The quantitative data was analyzed using the
Arab Processor in Social Statistics (APSS). In the final phase, the
analysis was done to combine and integrate the qualitative and
quantitative results to be presented as the study findings, which are
discussed in the following sections in narrative thematic order.

3. Results

To investigate the challenges the Libyan TV-based distance
education committee faced while they prepared and broadcasted
the lessons and their suggestions on overcoming such challenges
for future improvements, two research questions were raised. Data
analysis indicated that there was an overall satisfaction among the
managers regarding the experience of preparing and broadcasting
of the lessons. However, the teachers’ views varied as 73.10% of
the teachers had positive views regarding the experience of
preparing and broadcasting the lessons, whereas 18.5 percent of
them were neutral. Only two of the teachers had negative views
about the experience as they showed dissatisfaction by choosing
“Totally dissatisfied”. When the committee members were asked
to evaluate their performance in the experience of recording and
broadcasting of the educational lessons, most of the managers
were satisfied whereas 77.7% of the teachers were satisfied with
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their performance. Five of the teachers were not satisfied (18.5%).
Only one manager and one teacher chose to be neutral. Teachers’
dissatisfaction might be a result of the fact that the experience of
standing in front of the camera and delivering lessons was the first-
time experience for seven of the teachers.

Data analysis revealed that the Libyan TV-based distance
education committee faced five types of challenges:
administrative, personal, educational, technical and logistical, and
management and leadership challenges. Data analysis uncovered
eight suggestions that were proposed by the committee members.
The following sections include a discussion of the findings.

3.1 TV-based distance education committee’s challenges.

The first research question enquired about the Libyan TV-
based distance education committee’s challenges that they faced
while they prepared and broadcasted the lessons. Data showed that
the TV-based distance education committee encountered
administrative, management and leadership challenges, personal
challenges, educational challenges, and technical and logistical
challenges, which are briefly discussed in the following sections.

3.1.1 Administrative, management and leadership challenges.

Data analysis showed that the administrative challenges the
committee faced are the availability of resources and the lack of
training courses. Nearly 83% of the managers and nearly 60% of
the teachers reported lack of the required resources as the main
challenge that affected the progress of the work. One teacher
mentioned the limited number of cameras and camera men as one
major challenge that had an impact on the progress of the work

126



ISSN 202153 - 2021 —(ubaudf g2l J) aanl) anlail] a glad Ayl dlaal)

and some teachers had to wait for their turn. Another challenge
that was reported by the teachers is the lack of training courses as
more than sixty-five percent of the teachers admitted that not
providing training courses on the programs they used during the
preparation and broadcast of the lessons impacted their
proficiency in getting the work done.

Time management issues were reported by managers and
teachers. The unexpected absences of the teachers caused some
management issues as in some days the managers had to fill gaps
in live broadcast hours because of the unexpected absence.
Teachers reported that the managers sometimes had to make
sudden changes in the recording timetable to accommodate certain
teachers circumstances, which affected some other teachers
timetable. In addition, some teachers reported that there were
issues in managing effective communication without giving
specific details.

3.1.2 Personal challenges.

Data analysis showed lack of experience as the main
personal challenge. Teachers reported being inexperienced in
distance education programs, in preparing the PowerPoint (PPT)
slides, and in standing in front of the cameras as their personal
challenges. Forty-five percent of the teachers reported that they
lacked experience in distance education programs whereas thirty-
three percent of them reported not having any challenges with such
programs. Five percent of the teachers chose not to be specific by
choosing being “neutral”. With regard to challenges in using PPT,
58.12% of the teachers reported not finding preparing PPT slides
as challenging unlike 36.10% of them who reported finding the
preparation of the PPT slides as challenging. Finally, more than
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half of the teachers found standing in front of the cameras
challenging. Only 28.16% of the teachers reported not finding
standing in front of the cameras as challenging.

3.1.3 Educational challenges.

Lack of direct interaction with students, absence of
feedback giving opportunities, absence of diversity in teaching
methods, amount of work compared to in-class teaching, and
reducing the teachers’ role to delivering lessons only were the
educational  challenges that were reported by the teachers and
the managers. Teachers complained of not having the opportunity
for students and teachers to directly interact with each other. This
absence of interaction resulted in having no opportunities for
teachers to follow up on students’ work and to give them feedback.
The teachers also considered the absence of diversity in teaching
methods and approached as most of them followed the same
method, which is preparing PPT slides and giving explanations or
writing on the white board/smart board while explaining the
lesson. In addition, they regarded this way of teaching as a
drawback as it reduced their roles to lesson delivery. Finally,
nearly all the teachers complained from the amount of work they
have done compared to the traditional way of teaching.

3.1.4 Technical and logistical challenges.

Data analysis revealed some technical and logistical
challenges, which are summarized as frequent power cuts and
internet connection issues. Managers and teachers were
unanimous in that low speed and quality of internet connection and
the outage that usually lasts more than 3 hours were the regular
daily challenges that affected their work and progress. One teacher
stated that work on preparing PPT slides usually gets interrupted
because of the sudden and continuous power cuts. The researchers
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themselves faced this challenge that affected the quality of some
of the PPT slides that are used to explain the lessons.

3.2 TV-based distance education committee’s suggestions.

The second research question explored the Libyan TV-based
distance education committee’s suggestions on how to overcome
the challenges with the aim of improving similar future projects.
Accordingly, an open-ended question was included to the
questionnaire to encourage the participants propose their
suggestions. Data revealed ten suggestions, which are discussed in
the following sections.

3.2.1 Provide training courses.

All teachers and managers assured the significance of
training courses to the success of future similar projects and urged
for providing training courses on programs that are required in
distance education. The MoE should provide a wide range for
training programs and courses, such as lesson delivery skills in
TV-based distance education, communication skills, and
technological training.

3.2.2 Build trust with students, parents, and communities.

Most of the teachers suggested building trust by maintaining
contact with students, parents, and school communities. They also
suggested advertising about the program regularly to raise
awareness about the program and build trust. In addition, they
suggested showing the students, parents, and school communities
that the program cares about their opinions and that the program is
for them and therefore their suggestions are respectfully
welcomed.

3.2.3 Offer learning resources that match the curriculum
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All teachers suggested offering learning resources that
match the curriculum to students find more relevant activities.
They suggested selecting the resources that meet the students need
and facilitate learning. They asserted that the program should
provide students with essential activities that would bring the
classroom home.

3.2.4 Provide the necessary equipment and sources.

Most of the teachers assured the significance of providing
the needed tools to perform effectively. They necessitated
providing the devices, equipment, and the resources that are
needed to deliver a successful lesson and then broadcast a
successful educational program.

3.2.5 Have a well-thought plan and broadcasting schedule.

More than half of the teachers suggested having a well-
thought plan for preparing and recording the videos. They also
suggested having a well-thought broadcasting schedule as the
complained from the unorganized recording and broadcasting
schedules. A well-thought and articulated strategy will lead to
more organized work and therefore high-quality videos.

3.2.6 Have enough time for preparation.

Nearly all teachers complained about not having enough
time for preparation as they had to prepare their content and videos
in a specific and limited time frame. They suggested having
enough time for content and video preparation in future projects.
They believed that the more time the teachers spend in planning
and preparing the content of the videos, the better the results will
be as they can achieve producing high quality work.

3.2.7 Form committees to review videos before broadcasting
them.
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Most of the managers suggested forming committees to
review the pre-recorded lessons before they are broadcasted to
ensure the quality of the content and the videos. Forming quality
assurance committees that include specialists and experts to
review content and video quality will eliminate the chances of
making mistakes or broadcasting low quality videos.

3.2.8 Devote specific educational TV channels led by the
Libyan MoE.

All teachers suggested devoting specific educational TV
channels to broadcast the lessons that should be led by the Libyan
Ministry of Education. They also suggested having three different
channels that should be dedicated for primary, middle, and
secondary school students so that they can follow their lessons
easily. Finally, they suggested that the channels should broadcast
lessons 24 hours all weekdays so that students who have missed
lessons because of power cuts have opportunities to watch them.

3.2.9 Activate the educational platform and provide chances
for interaction.

Most of the managers and teachers suggested creating an
educational platform that would give schoolteachers and students
alike access to resources and give them the chance for personalized
learning that is similar to classroom learning. They also suggested
creating these platforms for giving the students chances for
interaction. They also suggested using the available applications,
such as Google Forms, to gather students’ inquiries and respond
to them.
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3.2.10 Establish specific and clear criteria for choosing the
volunteering teachers.

Half of the managers suggested establishing specific and
clear criteria for choosing the volunteering teachers. They
encouraged the MoE to develop a teacher volunteer recruitment
plan with specified standards that are made public by being
published on the ministry’s page.

4. Discussion

In this study, the researchers sought to determine the
challenges the Libyan TV-based distance education committee
faced while they prepared and broadcasted the lessons. The
committee faced administrative management and leadership,
personal, educational, and technical and logistical challenges. The
results are not surprising. These challenges were a result of the
sudden shift into distance education through television while the
country is going through power cuts crisis during the viral
outbreak of COVID-19. The findings show that even though the
managers and teachers faced those challenges, they were satisfied
with the whole experience and their own contributions in the
success of the program as individuals. The problem the researchers
faced is that they were not able to locate more than 2 studies that
investigated the type of challenges those who are involved in TV-
based distance education encounter. So, it was difficult to relate
and compare this study’s findings to other research findings.

Data also showed that limited funding and resources is not
just a Libyan challenge, as Misra (2010) discussed the limited
funds for the German educational TV and stated that it “continues
to decline” (p. 8) and compares it to Switzerland because that latter
expanded funds to school TV Programs. Thus, MoE should take
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into consideration providing increasing its funds and resources for
the future of TV-based distance education programs.

Teachers reported one of the disadvantages of TV-based
distance education in that it lacks interaction. Interaction is vital
for learning as learning happens through students’ participation.
Teachers also reported having no opportunity for students to ask
questions and for teachers to give feedback as other disadvantages
of the TV-based distance education. Thus, in future TV-based
distance education programs, the Libyan MoE should consider the
three types of interaction in distance education, which Moore
(1989, 2013) identified as student-to-content interaction, student-
to-student interaction, and student-to-teacher interaction.

Successful student-to-content interaction, which is self-
learning with materials, can be achieved by providing specifically
designed materials or textbooks that accompany the broadcasted
lessons to facilitate learning (Calderoni, 1998). When it comes to
student-to-student interaction, there are mixed findings. In some
studies, findings showed that students preferred interaction with
their course instructors. Student-to-teacher interaction was
acknowledged as the most beneficial interaction whereas student-
to-student interaction was considered as minimally important
(Kelsey and D’souza, 2004; Chapman and Henderson, 2010).
Moore, Warner, and Jones (2016) found that all the graduate
students did not support student-to-student interaction in distance
education classes. However, it seems vital to provide TV-based
distance education students with opportunities for student-student
interaction through online group discussions, via social media, or
a ministry-led platform as some students might enjoy online
discussion and benefit from them (Cukurbasi & Kiyici, 2018).
Student engagement can also be achieved by using applications
that allow students to send questions, such as Google Forms. The
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ministry could also have a mobile number(s) so that students text
their questions or inquiries. Another option is in having online
teacher-student discussion where students can get direct feedback
on their work or questions. Finally, as the teachers complained that
their role was limited to content delivering, having chances of
interaction and feedback giving will minimize such feelings.

The study also aimed to identify the committee’s suggestions
on overcoming such challenges for future improvements. Taking
into account all the suggestions that were proposed by the TV-
based distance education committee members who took part in this
study will definitely bring the program forward to a more
successful educational experiences for students. TV-based
distance education is not new in the Libyan context (General
Center for Training and Education Development, 2020b) and
might be a viable alternative during war or a pandemic crisis
(lvala, 2004; Rhema & Miliszewska, 2012). The TV-based
distance education program’s success in the future depends on
several improvements among which: broadcasting lessons on
channels led by the Libyan MoE, giving detailed timetables that
are shared to students in advance, advertising the program more
often so that students and parents understand the goals of such
program and benefit from it. Finally, the Libyan MoE, more
specifically, the Distance Learning Committee, should consider
other countries’ experiences, especially those countries that have
been offering TV-based distance education for years. This will not
only give the chance to learn from other countries experiences, but
also to improve the Libyan policies regarding distance learning.

5. Conclusion and Recommendations

In this paper, the researchers discussed the results of an
exploratory sequential mixed methods. They investigated the
challenges faced by the Libyan TV-based distance education
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committee and their suggestions for avoiding the mentioned
challenges for future improvements. Even though the participants
showed their satisfaction with the whole experience of preparing,
recording, and broadcasting of the lessons, the managers and
teachers reported that they faced the previously mentioned
challenges because of the sudden involvement with such project
without having enough time for preparation. The researchers
believe that identifying the challenges and following the
suggestions will help the distance Learning Committee in
improving future similar programs.

To the best of the researchers' knowledge, there has been no
study conducted on the challenges the managers and teachers who
are involved in preparing, recording, and broadcasting of the
lessons. Thus, the main limitation of the study is the availability of
relevant literature. There were so limited studies with direct
relevance to the challenges encountered by those who are involved
in TV-based distance education. This is considered as a limitation
as the basis for literature review is understanding and citing prior
research to reach and understanding of the investigated problem
and identify the gap and how the study contributes to fill it.

Future research might explore the students’ and parents’
awareness of the significance of TV-based distance education to
ensure the continuity of education during a pandemic crisis. It
might also investigate the Libyan students’ access to educational
television programs. Interested researchers might also investigate
the problems the students encounter while studying through TV-
based distance education. Finally, as this study’s participants
included those who were involved in the program itself, future
research might examine the schoolteachers’ and educational
inspectors’ views and attitudes towards TV-based distance
education.
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Analysis and comparison of data compression
Techniques and their application to text files

Jalal M. Mehalhal**, AdemA. bensaid? , Muhmed F.Agbisha*

Abstract

Due to the rapid development in information technology in terms
of information exchange and transmission through different
transmission media, and the provision of storage places. when the
volume of data is smaller, this means that, it provides better
transmission speed. and saves time, which led to the emergence of
data compression techniques to reduce its size without
compromising the quality of the data.

Data compression is still an important topic of research and has
many applications and required uses.

This paper presents a study of some of the data compression
methods: Huffmann and Huffmann shift code, binary shift code
algorithm, and the LZW method, analyzing and comparing
between them, using a fixed text for all methods.

keywords: Data compression, compression techniques,
Huffmann, Huffmann shift code, binary shift code , LZW.

1. Introduction

Data compression technology is primarily a branch of information
theory that deals with techniques related to minimizing the amount
of data to be transferred and preserved. Data compression is a
method of representing data using fewer bits than the original data
[6].

Data compression is of great importance in business data
processing, as it helps us reduce resource usage such as data
storage space or transmission capacity [5].
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With the increasing development of technology and internet
networks supported by programs and devices that facilitate the
spread of information very quickly over the Internet around the
world. The information obtained can be easily sent over the
Internet as a means of communication for IT experts. However,
not all information can be sent easily. There is a large volume that
can hinder the fast data transfer and save on the storage in the
computer. There are a number of different data compression
methodologies that use technologies mainly for speed, efficiency,
performance as well as cost savings [2].

Compression is the process of converting a data set into a code to
save the need for storage and transmission of data making it easier
to transmit a data.

With the compression of a can save in terms of time and storage
that exist in memory. The data process of data compression is
shown in figure 1[2].

Data Compression
» Using Compression >
Method

Data After
Compression

Data Before
Compression

Figure 1: The data process of data compression [2]
In figure 1, explain the process of data compression in general.
how the data when not compressed then uncompressed data will
be continued and processed by compression method that is lossless
compression then the data has been compressed will produce a size
smaller than the size of the file before it is compressed.

1.1 CLASSIFICATION METHODS :

Data compression methods can also be categorized into static and
dynamic compression methods. In static method, mapping from
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the set of messages to the set of codeword is fixed before
transmission begins. Huffman coding [Huffman 1952] is the
example of classic static defined word scheme. On the other hand,
dynamic method changes the mapping of set of messages to the set
of codeword over a period of time. For instance dynamic Huffman
coding computes approximate probability of occurrence of a set of
characters in a message[6].

1.2 FUNDAMENTALS FOR COMPRESSION

Compression can be divided into two categories, as Lossy and
Lossless compression.

Lossy compression means that some data is lost when it is
decompressed. Lossy compression bases on the assumption that
the current data files save more information than human beings
can "perceive”. Thus the irrelevant data can be removed.

Lossless compression means that when the data is decompressed,
the result is a bit-for-bit perfect match with the original one. The
name lossless means "no data is lost", the data is only saved more
efficiently in its compressed state, but nothing of it is removed.
1.3 Data Compression

Data compression is a procedure through which a file (text,
Audio, and Video) could also be modified to one more
(compressed) file, such that the normal file could also be
completely recovered from the long-established file without any
loss of exact knowledge. This process may be subsidiary if one
wishes to save lots of the storage space. For instance if one wishes
to retailer a 4MB file, it is usually top-rated to first compress it to
a smaller size to save the storage space. Additionally compressed
files are much more effectively exchanged over the web for the
reason that they add and down load much faster. We require the
potential to reconstitute the original file from the compressed
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variation at any time. Data compression is a method of encoding
rules that sanctions substantial reduction in the total number of bits
to store or transmit a file. The more data being handled, the more
it costs in phrases of storage and transmission costs. In short, Data
Compression is the method of encoding data to fewer bits than the
customary illustration in order that it takes less storage space and
not more transmission time even as communicating over a
network. There are two mainly two types of Data Compression:
1. Lossy Compression

2. Lossless Compression[7]

Data
Compression

Y ¥

Lossless Methods Lossy Methods

(text or programs) (mmage. audio. video)

Y l Y Y Y

Run-Length Huffman Lempel Ziv JPEG MPEG MP3

Y

Figure 2: Types of Data Compression
2. Related works
In Paper [1] , researchers conducted a study about compression
methods (Huffman, Shannon Fano, Tunstall, Lempel Ziv Welch
and run-length encoding) and applied them to a text file and how
each method works and compares between them.
In Paper[2], researchers studied compression methods (LZW,
Huffman, Fixed-length code (FLC), and Huffman after using
Fixed-length code (HFLC)).
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And applied them to a group of different files and comparing
between them, and as a result of that it was concluded that the
LZW method is the best, especially for large files and then
huffman respectively.
3. Data Compression Techniques

There are two different ways that data compression methods and
algorithms can be categorized as the lossless and lossy, the
methods are classified according to a fixed or variable. Lossless
compressions are run-length; Huffman, delta, LZW etc.[5].
3.1 Huffman Compression Technique
There are many types of Huffman coding, some are use a
Huffman-like algorithm, and others find optimal prefix codes
(while, for example, putting different restrictions on the output).
In the latter case, the method need not be Huffman-like, and,
indeed, need not even be polynomial time. An
exhaustive list of papers on Huffman coding and it’s variations are
given here as follows:
The n-ary Huffman algorithm uses the {0, 1, ... , n — 1} alphabet
to encode message and build an n-ary tree. This approach was
considered by Huffman in his original paper. The same algorithm
applies as for binary (n equals 2) codes, except that the n least
probable symbols are taken together, instead of
just the 2 least probable. Note that for n greater than 2, not all sets
of source words can properly form an n-ary tree for Huffman
coding. In this case, additional O-probability place holders must be
added.
This is because the tree must form an n to 1 contractor; for binary
coding, this is a 2 to 1 contractor, and any sized set can form such
a contractor. If the number of source words is congruent to 1
modulo n-1, then the set of source words will form a proper
Huffman tree.
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A variation called adaptive Huffman coding which is involved for
calculating the probabilities dynamically based on recent actual
frequencies in the sequence of source symbols, and changing the
coding tree structure to match the updated probability estimates.
Most often, the weights used in implementations of Huffman
coding represent numeric probabilities, but the algorithm which
given above does not require this; it requires only the weights form
a totally ordered commutative monoid, meaning a way to order
weights and to add them. The Huffman template algorithm enables
one to use any kind of weights (costs, frequencies, pairs of
weights, nonnumerical weights) and one of many combining
methods (not just addition). Such algorithms can solve other
minimization problems, a problem first applied to the circuit
design.
Length-limited Huffman coding is a variant where the goal is still
to achieve a minimum weighted path length, but there is an
additional restriction that the length of each code word must be
less than a given constant. The package-merge algorithm solves
this problem with a simple greedy approach which is very similar
to that is used by Huffman's algorithm. It’s time complexity is
O(nL), where L is the maximum length of a code word. No
algorithm is known to solve this problem in linear or linearithmic
time, unlike the pre-sorted and unsorted conventional Huffman
problems, respectively[5].
3.2 LZW Compression Technique

LZW compression named after its developers, A. Lempel and J.
Ziv, with later modifications by Terry A. Welch. It is the foremost
technique for general purpose data compression due to its
simplicity and versatility. Typically, you can expect LZW to
compress text, executable code, and similar data files to
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about one-half their original size. LZW also performs well when
presented with an extremely redundant data files, such as tabulated
numbers, computer LZW is the basis of several personal computer
utilities that claim to "double the capacity of your hard drive." If
the codeword length is not sufficiently large, Lempel-Ziv codes
may also rise slowly to reasonable efficiency, maintain good
performance briefly, and fail to make any gains once source code,
and acquired signals. Compression ratios of 5:1 are common for
these cases. [5]

LZW Encoding Algorithm

Step 1: At the start, the dictionary contains all possible roots, and
P is empty

Step 2: C: = next character in the char stream;

Step 3: Is the string P+C present in the dictionary?

(@) ifitis, P := P+C (extend P with C);

(b) if not,

—output the code word which denotes P to the code stream;

— add the string P+C to the dictionary;

—P: = C (P now contains only the character C); (c) Are there more
characters in the char stream?

—if yes, go back to step 2;

—if not:

Step 4: Output the code word which denotes P to the code stream;
Step 5: END.

The fundamental theory of LZW compression algorithm is: any
predictable data can demonstrate such predictability by certain
mark and shorten the data length. During the process of LZW
compression, as the length of each code in the code stream of a
datum produced after compression is less than N, or the
compression algorithm can represent number of 0~2n- 1, therefore
the string list can accommodate number of 2n at the maximum.
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But each element of the input data stream after compression is a
byte, which represents 0~255 possible assignments. Secondly,
compression program takes one byte from
the input character stream. Two buffers of current prefix code and
current string are used to store data.
Prefix position is for the code processed last time, current string is
for the character string represented by prefix code and characters
read just now. When the program starts, both the prefix code and
current string are blank. Thirdly, program searches for current
string in the string list after initialization.
Fourthly, read the next byte from input stream, and add this
character behind current string, now the current string contains 2
bytes, and repeat the third step.
3.3 Huffman Shift Coding Algorithm

On Shift Huffman Coding, the symbol is divided into several
blocks of the same size. Usually the block size is 2¥ -1 symbols,
where k is a positive integer. If k = 1, then the Shift Huffman
Coding Huffman same as Shift Coding Standard.
The symbol of the first block to be encoded using Huffman Coding
exactly standard. When encodes a symbol of the first block, were
also coded symbol hypothesis frequency of occurrence equal to
the number of frequency of occurrence of the symbols of the other
blocks. The only difference between
one block to the next block is then the result of the addition of the
prefix encoding the hypothesis symbols used to mark each block.
With Huffman Shift Coding algorithm, it could increase the use of
less time and average - average length of the code more efficient.
Broadly speaking, the following compression algorithms Huffman
Coding Shift work:
1. Source Symbol arranged so that the possibilities that arise from
the largest to the smallest.
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2. The symbol of the first block will be encoded using Huffman
Coding Standard. When encodes a symbol of the first block, were
also coded symbol hypothesis frequency of occurrence equal to
the number of frequency of occurrence of the symbols of the other
blocks. The only difference between one block to the next block is
the addition of one or more code prefix result of the encoding
symbols to mark each block hypothesis.

3. Symbols hypothesis of Huffman coding, we think of as C.The
total number of source symbols are divided into several blocks of
symbols of the same size.

4. The second symbol of the code block is C¥=* coupled with the
symbol of all I first block of Huffman Coding.

There are differences in the formation of the tree Huffman Coding
Shift this. As shown in the following figure.[3]

ABCD
A* BCD
B* CD

0 1

C D

Figure 3:. Huffman Shift Coding process

4. Results and Discussion

Four compression algorithms are tested on a text file in a normal
English language format and calculate the message size before
and after the implementation of the algorithm and compare them.
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The following message was chosen for compression analysis, and
the selection was random and the results were as follows:
Jalal Mohammed And Adam Are Friends
1- Hoffmann's method of data compression:
An algorithm that does not give a code of equal length for every
letter or symbol in the segment is called a variable length cipher
algorithm.
The huffman coding technique is the most common method used
to remove redundant data based on the following:
e The more prominent symbol is assigned a shorter code
than the less visible symbols in the same segment.
e The two less-repeated symbols will have a code of the
same length, and differ in the way it is represented.

To apply the method to the chosen text, we follow the following
steps:

1- We do a statistic about the file whose size is to be reduced,
after

repeating each letter.

JIA|L|Space M|O/H|E|IDIN|R|F|I|S
11712 5 |4(1|1]3]4

\O]
\O]
—
—
—

Then we arrange the letters by the number of repetitions

A/SPIM|DIE|ILIN/IR|J|O|H|F| IS
7151414312221 1|1 ]1]1]1

2- We build a binary tree by selecting the letters with the least
repetition and connecting them together.

3- We record the paths for each letter of the original letters of the
file, by tracing the paths of binary tree from root to leaves.
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When creating the compressed file, we replace the original

characters with their paths computed in the previous step.

letter J A L Space M
code 00110 000 0010 011 110
letter @) H E D N
code 00111 01010 111 101 0100
letter R F I S

code 1000 01011 10010 10011

We can calculate the size and percentage of the new file by
multiplying the path length of each letter by the letter frequency.

letter J A L Space M
code 00110 | 000 | 0010 011 110
No of bits 5 3 4 3 3
No of repetitions 1 7 2 5 4
of the character
Total 5 21 8 15 12
Letter O H E D N
Code 00111 | 01010 | 111 101 0100
No of bits 5 5 3 3 4
No of repetitions 1 1 3 4 2
of the character
Total 5 5 9 12 8
Letter R F I S
Code 1000 | 01011 | 10010 | 10011
No of bits 3 5 5 5
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No of repetitions 2 1 1 1
of the character
Total 6 5 5 5

From here we note :
The total size of the message: 8 * 35 =280 bit
The size of the message after applying the compression
algorithm:121 bit
Data compression ratio = (total message size - message size after
compression) / message size

=(280-121)/280=0.567
That is, reducing the size of the message to 56% of the original
size.

2-The HUFFMAN SHIFT CODE algorithm

1- We arrange the symbols according to the most probability.

2 Divide the total number of message codes into blocks of a
number of characters.

3- The letter is encoded according to the Hoffman code.

4- Encoding the elements inside each block with the same
encoding for the previous group.

5- Adding a special code indicating each block, and this code is
known to

the FAC code (decoding algorithm).

letter A Space M D E
code 00 01 10 110 111
letter L N R J @)
code 0000 0001 0010 00110 00111
letter H F I S

code | 000000 | 000001 | 000010 | 0000110
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6-Calculate the size of the message after using the method:
The number of bits represented by each letter is counted and
multiplied by the number of times the character is repeated:

letter A Space M D E
code 00 01 10 110 111
No of bits 2 2 2 3 3
No of
repetitions of 7 5 4 4 3
the character
Total 14 10 8 12 9
letter L N R J 0]
code 0000 0001 0010 00110 | 00111
No of bits 4 4 4 5 5
No of
repetitions of 2 2 2 1 1
the character
Total 8 8 8 5 5
letter H F I S
code 000000 | 000001 | 000010 | 0000110
No of bits 6 6 6 7
No of
repetitions of 1 1 1 1
the character
Total 6 6 6 7

From here we note :
The total size of the message: 8 * 35 =280 bit
The size of the message after applying the compression
algorithm: 112 bit
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Data compression ratio = (total message size - message size after
compression) / message size
=(280-112)/280=0.6
That is, reducing the size of the message to 60% of the original

size.

3- the binary shift code
We follow the same Hoffmann indentation method, but
Hoffman's code is not used in Step # 3 and instead is used regular
binary encoding.
According to the following steps:

1. Find the repetition of letters and their order.

2. Find the binary representation of the letter letters.

3. The letters are divided into three groups and the binary
representation of the letters is done using the regular
binary representation for one group of text, then adding the
same code to the other groups with the addition of a code

representing each group.

So we get the following table:

letter A Space M D E
code 000 001 010 011 100
letter L N R J @)
code | 111000 111001 111010 111011 111100
letter H F I S

code | 111111000 | 111111001 | 111111010 | 111111011

To calculate the text size after using the method, we use the
following table:
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letter A Space M D E
code 000 001 010 011 100
No of bits 3 3 3 3 3
No of
repetitions
of the 7 5 4 4 3
character
Total 21 15 12 12 9
letter L N R J @)
code 111000 111001 111010 111011 111100
No of bits 6 6 6 6 6
No of
repetitions 5 5 5 1 1
of the
character
Total 12 12 12 6 6
letter H F I S
code 111111000 | 111111001 | 111111010 | 111111011
No of bits 9 9 9 9
No of
repetitions
of the ! ! ! !
character
Total 9 9 9 9

From here we note :

The total size of the message: 8 * 35 =280 bit

The size of the message after applying the compression
algorithm:153 bit
Data compression ratio = (total message size - message size after
compression) / message size
=(280-153)/280=0.454
That is, reducing the size of the message to 45% of the original

size.
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4- Compression Algorithm LZW

To apply the LZW algorithm to a text we follow the following

steps:
1. Define a index for each characters of the language in the
dictionary.
Index | Char. | Index | Char. | Index | Char. | Index | Char.
1 A 8 H 15 0] 22 Vv
2 B 9 I 16 P 23 W
3 C 10 J 17 Q 24 X
4 D 11 K 18 R 25 Y
5 E 12 L 19 S 26 Z
6 F 13 M 20 T 27 SPACE
7 G 14 N 21 U
2. Define indexes to characters within the dictionary.
Index Pattern Derived as | Index Pattern Derived as
28 Ja 17 a 45 AD 1d
29 Al 11 46 DA 4a
30 La 12 a 47 A M Space | 36 Space
31 A | Space 29 Space 48 Space AR |41 R
32 Space M 27 m 49 RE 18 e
33 MO 130 50 E Space 5 Space
34 OH 15h 51 Space F 27 f
35 HA 8a 52 FR 6r
36 AM 1m 53 R 18
37 MM 13 m 54 lE Oe
38 ME 13e 55 EN 5n
39 ED 5d 56 NDS 43s
40 D Space 4 Space
41 Space A 27 a
42 AN 1n
43 N D 14 d
44 D Space A 4 Space
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Hence the resulting message from the Izw algorithm is the
following string:
1711229271315811354271144014364118527618
9543

From here we note :
The total size of the message: 8 * 35 =280 bit
The size of the message after applying the compression
algorithm: 224bit
Data compression ratio = (total message size - message size after
compression) / message size

=(280-224)/280=0.2
That is, reducing the size of the message to 20% of the original
size.
5.Conclusion
This paper provided an overview of general data compression
methods and a comparison between them in terms of message size
and compression ratio, and it was concluded that Hoffmann's
displacement method gave better results compared to Hoffman's
method and the binary displacement algorithm, but there is a
complexity in representing the data, as for the LZW method, the
message size was Large.
It was noted that the algorithm is more practical when the data is
dealt with the fewest characters, and thus it is highly efficient when
used with images that are represented by a matrix of one and zero,
and there are also differences between message sizes after
compressing it in different proportions, but each of these methods
has Its advantages and disadvantages in pressure.
Future work can be done by using other compression methods and
comparing them with the methods used in this paper, and to study
the possibility of using data compression methods as data
encryption methods.
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Prevalence of Helicobacter pylori infection in
asymptomatic persons in Algarabolli City, Libya

Alayadi. M.A. Albbani ! - Abd alhakym A.Alsugy?- Hala Ali Tawil

Abstract

The present study revealed substantial prevalence of Helicobacter
pylori in asymptomatic patients with females being more affected
than males and a maximum prevalence in the age group of 51-60
years. The prevalence is higher in without salary classes with poor
sanitation application, a higher prevalence of Helicobacter pylori
were found subjects with without education had considerably
lower levels of infection (39%) compared with tertiary only (64
%). Our study showed a higher prevalence of H. pylori in married
52% than single subjects 48%. The study of medical history status
showed a higher prevalence in stomach cancer group,12 were
positive (92 %). The patients were also tested for tea consumption
status, among a total of 43 patients belonging to red tea
consumption group, 24 were positive for Helicobacter pylori (48
%), out of 38 of green, tea consumption group 18 were positive
(36%) and out of 13 of red-green tea consumption group with 15
positives.

Key words: Helicobacter pylori; infection; prevalence.
Introduction

Helicobacter pyloriis a gram-negative and microaerophilic
bacterium that colonizes half of the world's population, Present in
the stomach of healthy individuals H. pylori has been classified by
the International Agency for Research on Cancer (a branch of the
World Health Organization) as a class I carcinogen [1].
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The overall prevalence is high in developing countries and lower
in developed countries and within areas of different countries. The
principal reasons for these variations involve socioeconomic
differences between populations. A lack of proper sanitation, of
safe drinking water and of basic hygiene as well as poor diets and
overcrowding, all play a role in determining the overall prevalence
of infection.

An earlier study from Riyadh, Saudi Arabia showed an overall
66% prevalence of H. pylori infection in asymptomatic subjects.
However, recent studies from Libya, Nigeria and Tunis detected
76%, 80% and 83% of anti-H. pylori antibodies in asymptomatic
subjects, respectively (9), but our results disagreed with
Switzerland 11.9%, Australia 20%, USA and Canada 30% [2].
Recent research states that genetic diversity in H. pylori, like that
of its host, decreases with geographic distance from East Africa.
Using the genetic diversity data, researchers have created
simulations that indicate the bacteria seem to have spread from
East Africa around 58,000 years ago. Their results indicate
modern humans were already infected by H. pylori before their
migrations out of Africa, and it has remained associated with
human hosts since that time [3].

Investigators performed a meta-analysis of 184 studies from 1970
to 2016 to examine H. pylori prevalence in 62 different countries
at different times. The regions with the highest prevalence were
Africa (70.1%), South America (69.4%), and Western Asia
(66.6%); regions with the lowest prevalence were Oceana
(24.4%), Western Europe (34.3%), and North America (37.1%).
Countries with the highest prevalence were Nigeria (87.7%),
Portugal (86.4%), and Estonia (82.5%); countries with the lowest
prevalence were Switzerland (18.9%), Denmark (22.1%), and
New Zealand (24.0%) [5]. In North African countries, data were
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available for Libya and Tunisia with an estimated prevalence of
76% and 64%, respectively [4].

The bacterium was first identified in 1982 by Australian
doctors Barry Marshall and Robin  Warren.[5,6,7].H. pylori has
been associated with lymphomas of the mucosa-associated
lymphoid tissue in the stomach, esophagus, colon, rectum, or
tissues around the eye (termed extra nodal marginal zone B-cell
lymphoma of the cited organ)[8,9]and of lymphoid tissue in the
stomach (termed diffuse large B-cell lymphoma) [10].

H. pylori infection usually has no symptoms but sometimes
causes gastritis (stomach inflammation) or ulcers of the stomach
or first part of the small intestine. The infection is also associated
with the development of certain cancers occurring in less than
20% of cases [11]. Many investigators have suggested
that H. pylori causes or prevents a wide range of other diseases
however many of these relationships remain controversial.
[12,13,14].

Some studies suggest that H. pylori plays an important role in the
natural stomach ecology, e.g. by influencing the type of bacteria
that colonize the gastrointestinal tract.[5] Other studies suggest
that non-pathogenic strains of H. pylori may beneficially
normalize stomach acid secretion, and regulate appetite[16].

Materials and methods

The samples were carried out on 100 healthy Libyan population
attending to Altaha laboratory of the Laboratory Medicine
department from Qarabulli region during the period in September
2019 .Blood samples were separation by centrifuge (5,000 RPM)
for 3 to 5 min 250ul serum samples were labeled and frozen at -
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20°C until testing. Detection of anti-H. pylori 1gG using
immunochromatographic rapid method (H. pylori Antibody Rapid
Test Cassette Right Signs. Blood samples were taken from all the
cases and sera were separated. Information was collected on
structure. Their ages ranged between 10 to 80 years. They
consisted of 11 (44.3%) males and 79 (55.7%) females at various
age categories (mean 40 year). Blood samples were taken from all
the cases and sera were separated. Information was collected on
structure.

Results and Discussion

The effect of age on infection with H. pylori In the present study,
the percentage of infection with bacteria H. pylori is more
common in females than in males As the percentage of injury
reached 51% and 45%. (Table 1), However, in another study, an
attention was given to gender differences indicating that the
prevalence of H. pylori infection was higher in men with upper
and non-upper digestive tract symptoms than that of in women
[17].

Table 1. Number of Helicobacter pylori positive patients
according to sex

Sex Total Subjects positive for Percentage
Subjects Helicobacter pylori %
Female 78 40 51%
Male 22 10 45%

The effect of age group on infection with H. pylori
The results of our study showed that the age group between 10 to

80 years. They consisted of 11 (44.3%) males and 79 (55.7%)
females. The reached percentage was 75 % in the age group of 51
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- 60 years, followed, 67% in the age group of 71 - 80 years, 57%
in the age group 10-20 years,48% in the age group 21-30 years,
44% in the age group 31 -40 years ,42% in the age group from 41
to 50 years, , 33% in the age group of 61 - 70 years, and the lowest
percentage 33% in the age group of 61 - 70 years (Table 2)

[18] showed that age-based distribution of HP infection showed

maximum prevalence between the third to fifth decades
Table 2. Number of Helicobacter pylori positive patients according to age
group

Age group | Total subjects No. of Percentage
(years) positive (%)
patients
10-20 7 4 57 %
21-30 29 14 48%
31-40 34 15 44
41-50 12 5 42
51-60 12 9 75
61-70 3 1 33
71-80 3 2 67

The effect of socioeconomic status on infection with H. pylori
Economic status was found to be an important factor in the
acquisition of H. pylori by our subjects. Several other reports
correlated high frequencies with low economic status. The risk
factors of H. pylori infection are linked to living conditions, during
childhood, especially to a low economic level [18]. Similarly, in
another report, it was stated that economic class is likely the most
important determinant, which affects living conditions and
sanitation (Fallone, 1999). Fifteen out of 100 (50%) HP positive
patients, 24 patients in without salary status, 18 patients in Low

190



ISSN 202153 - 2021 —(ubaudf g2l J) aanl) anlail] a glad Ayl dlaal)

economic status, 5 patients in Low-moderate socioeconomic
status, 3 patients in high moderate-high economic status (Table 3).
[19] shows that an upper socioeconomic enclave in the city of
Istanbul has a lower prevalence of HP (comparable to HP
prevalence in developed countries) compared to prevalence in the
endemic greater Turkey.

Male gender, living with a partner and poor adult socioeconomic
conditions are associated with increased risk of H. pylori infection
[20].

Table 3. Number of Helicobacter pylori positive patients according to
economic status

Total NO_' 0 f Percentage
SE status i positive
subjects : (%)
patients
Without salary 43 24 56
Low (400 —
300) 38 18 47
Low-moderate
1
(801 —900) 3 > 38
High
Moderate-
high(901 — 0 3 >0
1200)

The effect of Level of Education on infection with H. pylori

There was a significant correlation between the prevalence of H.
pylori infection and education status. The maximum Percentage
was showed 44% positivity for anti-H. pylori antibodies in without
education, while those who had secondary, primary or tertiary
showed 64%, 61 % and 39% positivity respectively (Table 4).
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High prevalence of infection with H. pylori was found in our
illiterate subjects as compared to those with different education
levels. This is similar to the report from Saudi Arabia were higher
prevalence of infection occurred in adults with less than secondary
education than those with higher education [21]. In the
EUROGAST study (1993), subjects with tertiary education had
considerably lower levels of infection (39%) compared with
secondary education only (64 %).

Table 4. Number of Helicobacter pylori positive patients
according to Level of Education

Level of Total No. of Percentage

Education subjects positive (%)
patients

Without 4 3 75
education

primary 18 11 61
secondary 22 14 64

tertiary 56 22 39

The effect of marital status on infection with H. pylori

We found that married subjects had higher infection rates than
singles, our study showed a higher prevalence of H. pylori in

married 52% than single subjects 48% (Table 5).
Table 5. Number of Helicobacter pylori positive patients according to
marital status

Marital status Total No. of Percentage
subjects positive (%)
patients
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Unmarried 27 13 48
Married 71 37 52

The effect of medical history on infection with H. pylori

For marital status status, the groups were classified according to
medical history on infection with H. pylori .Out of 70 patients
belonging to (No medical history), 28 were positive for
Helicobacter pylori (40%), out of 13 of stomach cancer group,12
were positive (92 %) , out of 5 of diabetes mellitus group,« with 3
positive (60%) , out of 3 of diabetes mellitus group,c with 2
positive (67%) , out of 3 of Hypertension group with 2 positive
(67%) , out of 2 of Chest sensitivity group, with 1 positive (50%)
(Table 5).

These data support the belief that H. pylori infection was acquired
early in life, leading to multifocal gastritis and thus predisposing

the patients to gastric cancer later in life [21].
Table 6. Number of Helicobacter pylori positive patients according to
medical history

Medical history | Total No. of | Percentage

subjects positive (%)
patients

No 70 28 40

Stomach cancer 13 12 92

Diabetes 5 3 60

mellitus:

Hypertension

Diabetes 3 2 67

mellitus

Hypertension 3 2 67
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Chest 2 1 50
sensitivity

The effect of tea consumption on infection with H. pylori

For tea consumption status, out of 43 patients belonging to red tea
consumption group, 24 were positive for Helicobacter pylori (48
%), out of 38 of green, tea consumption group 18 were positive
(36%) and out of 13 of red-green tea consumption group with 15
positive (10 %) (Table 7).

(23) showed that green/black tea was also linked to a reduced H.
pylori positivity risk.

Table 7. Number of Helicobacter pylori positive patients according to tea
consumption

Kind of tea | Total subjects | No. of | Percentage
positive (%)
patients

Red 43 24 48

green 38 18 36

Red-green 13 5 10
Conclusion

In conclusion, H. pylori infection is prevalent in the asymptomatic
Libyan subjects. Infection starts early in childhood and increases
with age. There was a significant increase in the association
between the prevalence of H. pylori infection and marital status,
education and socioeconomic status.

Identification of populations, who do not show symptoms of
Helicobacter pylori infection, but still harbour it, is essential for
controlling the infection and it still remains a challenge for the
clinicians. A non-national epidemiological research is necessary
for determining the seroprevalence of H. pylori in Libya.
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PP S

Ol Y el Ghagll Ol (e 202218 (6,58 Claad dalss dalaiwall dpanl
S8 Cpiad) Cp Blgbaall alaas) Jlga Yy cdan) S Blall (e Glajadly @l Ggila
Cigha A Al fiay el adalullg 55 5l) (8 Gl Y Cua (hass
Agaalall En)sSl 3Ly cdnaall Haaly pS s rial) e il )
Les cnlajylly ccaially Caplailly cclefyill acLiaty ilially yaailly clilbiandlls
dags plall JEVly (gl iy Y] plaad) (e Al Slajl e el Jusiy
c ol saill

G (8 pgmins e Shall (S 83y Cpamiad) (G Blglasall (330a78
e 50 V) At ) dsanil) 33 ) daw Y Gua ccbladly Calaad)
Byl wiad () Cus cadinal 3 CalylY)
Dlsally (sl o) AL Sl ajdy aideill o Jsanll (mjd A 8wl
celladly caliYly bl daall e el (pSay eyl ly cdalaidy|

Lupall Joall raen 35ga S5 Cany Al el Lnaiil] 5,80 ciliaail) 13ga
alad il Ll e V) paeng Lol 3lsally il Al pa iy clglal
i Sall oyed) Jaalld 2adl Jal) Al als araall o o) adilly a3
gihlose g Lgplazi uY DLl elsa) (pmeliy cdupell colylain wY) aua g
ol lagall alSall oL e 50l Bialgal) dupal) JlsaY) ugs) lag
OsSes cAyall e Allaall as gy (opuiadl e ludll Ba0a0al) Joall a0 jd
) s coall Ghalgall LYy GaYL jgatll sag VT a5l ) el (<
gdiall JaY) 58 138 el Qhalgall 2aad asill
14l gl
2004 <l ilic castell s ¢ oanbindl SLaBY) ) v silu —1
1990 (5alal (ddynall 4ii€a ¢(5)Suonl) LaiBYlg Auatil) dana ¢ 3ok —2
19994,y cunl) cealad) oSl e Lan) e DICaly daatil) cdana ¢ Gkl —3
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(¥ Andall s Jeo e B8 ilabing daall L840 3)sall Lnaki cpualy] ¢ g4

2010 « yms 5alall cduyal) Jsall dasls gillas

ol paall Hly e o] shaie e ddial) Llial cdhd) dilesg Gaghill ¢ e deas clan5

1999¢ jas capalall gl

Arghaall dypall Gluhally Gaganll agas e LiaW) datill caeme o wld) de ((wn =6

1970 jas ald) il

1980 ¢ et (e AiSa 3l cdablan Ay cdaalaidy) dpasill ¢ o ¢ il =7

daphall ¢ gulally Loplaill G dppall Glald) 8 Aot ) Laatil) caense (528 ¢ jaldall -8

20136l «Cagp cdopaanll o 25K ¢ oY)

by lllanally A5 gadl allall Jaad) cialtisadl) datill bl cdalnd ¢ o2l =9

cb sl

e Blaall gy Sl Cghill ALl Al @) BV alla dena i ~10

200240 x8uy)

200100 ol e ke AN Bangl) ¢ o Lain) g illy dnatil cainiodl —11

s laally lygally ol paigall

(2000 Aladl IS Ala) uaie ey 8 Jalls el (OISl antall adY) (hoain —1

o5ST OV el sl Ay ) Ll sghe (8 Aadke ¢ SladY) Basil aeY) mali2

.2003

Al S0 (P e el Gl b Aalan ) il " Glgins Jlae (JWS 633, =3

2005 25 22a]) &N dud) Al aglall dlas " dubaljasally

=2015) 2015 sle 2e Lol dpenil) ddad Slaie¥ saaiall aadd 4 jai3al 4palial) dadsll —4

-(2030

1Y) aalyal)

1- Ginsberg, Morris, Tge Idea of Progress: A Revolution, The Beacon Press.

Boston,1953.

2 - Raymond Firth, Elements of Social Organization, London, 1951.

3 - Smelser, N ., The Sociology of Economies Life .Foundations of Mod- ern
Sociology Series. New Jersey. m 1963.
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k) cphally Polyacrylamide sala aladiud (s ddjlia dusl
Jagand) duady dog)sall Al ol 38 S Cus (e radall Slaudls
slanll g8 Had) jee dedls  Adfing Gesyl) de deae Gl

:gaddall

S ovle s e 83l DA (s A a8lell adll Jide (8 Al ehal &
il Al Polyacrylamide  sale aladinl o 25)laall dlldy 22020 umdg el
Baley (gamhall Cphall alhaaul Gy skl lalgiae Jo Lliall Gajr dalo)l) Gl
sl o algall ells il duy Gyl e G IS pmpall el ekl slend
sl & plasind 5 8y Common Bermuda Juiy i)y @i (§) (b p2diedl)
Jaa au 20 e A K& e Ly 239 Polyacrylamide sale (0 dalida
Osball B3le (3a 35 [ 2320 Sl (PAM) 50l (30 35/ > (3.00 ¢ 2.30 « 2.00)
bl Sl 03, 100 Ly asld

ST sy S (ggial) e Bliall 8 cuali (PAM) 52l o giliall cpglif 8
53 (PAM) (st 385 calandly andall cpball 50le (o OIS 4 Caanlas Les d3ylie a5l
Slaagll (& elag (ofig¥) (b o ST Al oba o Laliall 834/ an 2.3 dul)
Bale aladiul duagll cad S clall alatiud nbp e aging Gulll e g Cany 4l
el 3 e el del) 3 3 Leileads (PAM)

(T test) [laal Ao 3l dabdal) cDlalaall 43jlhe aind Adlasy) Jdlail) (e Ll
S Lealasind 5 Al dabiadl) cBlaleal) il (ESO) o dusine (b @llia o o
e lalaall s3a 4pas Lo Wl oy Sl 038 ey Al (b slaal) da o dailas
Al pash)ll (ggimall o Lliadld lgy salis 4o s
rdaalidal) clalst)
Bermuda grass « Sl a4l ¢ u.mu\ Sladl ¢ =nbll plall ¢ Polyacrylamide

(T test Jlas¥) didsill)  Common
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A comparative study between the use of polyacrylamide,

natural clay and natural manure in terms of reducing water
loss in soil planted with Bermuda vetiver

Summary:
The experiment was conducted in Al Qamar nursery located in
the city of Benghazi during the period from March to November
2020 AD, to compare the use of Polyacrylamide, which is added
to sandy soils in order to maintain its moisture content, and the
use of natural clay and natural fertilizer for the same purpose,
and that was by studying the effect of these The materials on
the water used to irrigate the soils planted with Bermuda
Common, three different weights of Polyacrylamide were used
and placed in a layer with a depth of 20 cm at a rate of (2.00,
2.30, 3.00) g/m3 of PAM and 20 g/m3 of PAM. Natural clay
and also 100 g / m3 of natural manure.
The results showed that (PAM) contributed to preserving the
water level in a greater proportion to the soil compared to what
both natural clay and manure contributed. In the
recommendations, people should be sensitized and urged to
rationalize the use of water. It was also recommended to use
PAM and its like in agriculture to reduce water wastage.
As for the statistical analyzes, when comparing the different
treatments based on the T test, it was found that there are

significant differences between (ESQ) and the rest of the
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different treatments that were used to maintain the water content
in the soil. Maintaining the moisture content of the soil .

rdasial) -1

lae 8 o el ) cpaiall b daiill L pad) el DA 1

olr b Asiall Claggad) o LWl 5 38 Lellaain 8 La)i¥lg dujall oluall
Lgeal) Y laalls Aatiye LisS b obadl o ddadlaall dueal (S cdpanl
dpal) dilaial) g Ganin e Ll Liiads cel My (o)) g UsB Jia Joall sl
s led Dl Cuai ok Cum allall b obial) Blse G g i iKY
b e e il o callall aall as o cpn 8 el 8 e 5a120
o L b0 S ¢ ll Aaliall slall laS s i Lo s ¢ 258 JS) L)
iy (gohaaa dady (gshaa Flie Wagey Cus U] Jola <Y aea 38
ginulas anygial 05S ladle (& g Baaaie uall Lbgal) slaal) o Jandl)
dle/cne e ggle 3.650 1 lgie oY) candl jelan of casy Yl
Ldsall olall (o)) oay dely3) A ¢(Islamic development bank,2014)
35lyeS) B ellgis ) i) daulsy jall slaall @l dalat )l Laas
Wilginl Dl il 0585 Waga of WS el Qlle 8 gal) &gl casig il
Oo gy dila) Glallas s Ally dlle oy ALEN jualially ~5Y) e
Cliaall @l aladiul Glb Gas Lo IS ) A8LEY L bl o8 foa 4SS e
ol Jleal (10 %20 e diay 38 sbaall (10 528 GlaeS j08 i Gl B
bl s3a elya) 888 Cuels La ey (Jhurry, D. 1997) ¢(g)l) (A deasinal
XSy dalide iy (PAM) Polyacrylamide o e lia Bale aladin) 23 Cua
e JS L) o Cums slawy (oha e Blie Lazuds dlge (e dagles CliaS
el 2l Jalsn e algall 038 508 (530 Lo ddyeal laganll Jiaiy deg)ie
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Lliall mabivss Mg iliil) Cuums Lgie (6l alasinly Dacagil) a5 (g 405l

Aadldl)l Jlal) slal slaall (e ALY G jabas o

sdfydl) Cilaaf—2

(PAM) Polyacrylamide sl aladial o 455kl duhall sds Caagiua -
b A ludl o lgie NS 5,8 i (e skl slaadly cxslall o) 8ol
Mgl diaiy ey dilay i ol e Laleall

el il Al (PAM) Polyacrylamide sl oy dauliall sl dd e —
clal) el e Jl S AT e anll) Canall

:éayl) @hg algall -3

sae B o Tihaa Ll Ll (glhs e F A al &
oS ciingg bad (1 20.067 Jsh bad ey olsind) bad Jlas 32.11667
%2.5 Gahall) (e (ssina (gilaiy dusilly slaall Jidat Jame Gansm dilo)l) da i) )8
Ao ga o8 45055 L8basl Galsall e W (%93.75 dayll <%3.75 il
(1971 ,cayd) (1) Jsaall
Hle 2y (PAM) hlaidl e iy Polyacrylamide sale alaiiul o
I Jea elall i Levieg ddls lglla elian Glus JSE e el o0
Caleual ED laias lgans 223y (Baker, Sw. 1991) daladll dudlgl) Allal)
Bermuda s Jiaill (e g9 alodinl & S L daiad) 4S8 e 2y L sy
b sy 43 G Al Ll 2D dliatl) ) ST e a9 Common
Laalbyll el clely Calall caedlag Joadl Clids (8 &) 505 QAN G el
asliag Caliadl Jaang ALalSH (uadl) Jindy g8y «JalY) aedle Gl (5 AY)
oo gaill aa S LRl iliall el asle adl L cdug Kudl (alyedld
Cuans o 3 ke ¥ (it ac i) ¢ pdall o Bagaeall (i) Aanls Jonl)
)y s ogad cdile gall AS . Jeaty Augill o o HY) dilagiy ga
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Alale ¥ 4l i el Flal T galy 58 U Gkl Jeay Y
Ao 93 lshand Ganal 120 (& dupadl) diphll ey By ¢ lag il Guilal
o ) Y2l ity () g ¢ panal 20 due < IS Cuss 340 8000
el Bpile (9l 2y U8 Cijgs Baw 950 Jame ol il & el L
Moisture Meter type ) lgs aliiul & Ll & dgh)ll LS
Johnson, Ms. ) N e s (HH2Version4.0 With Theta Probes
(1984

Glie Giia g (769pPM) 4 ~OY) Lo cande sl (o)) dilee Cua
f oY) il eyl

M) Sy cplally (PAM) 53l (pe G0N 20l die 2y (JsY) duall /1
.(ES0) Empty sample el hlais) \l 3epg

(PAM) 53le Je (sginn il duall a9 Second sample dulll duall /2
(SS) oMb W Saps dusll e 3a [ aa 2 laka

Dhias (PAM) sale e (sint Al diall a5 Third sample 2318l duall /3
(TS) Sl L& 3ays Al (e 30 [ an 2.3

Dhias (PAM) 8ale e (sgiat ) Zuall a9 Fourth sample da)l duall /4
(FS) 3ot e 3ayg Lsll ge 35 [ a3

30/ o220 Jlsa cphall e (gpiai Al a9 Clay sample ol due /5
(CS) el el Sapms Al (e

slew o ggian Al duall a9 Manure sample  oaukl) sleud) due /6
{(MS) 30l el Sas il G 30/ aa 100 hsker il

Zaml) Lualal)
8.4 PH 1
6.5(Meq\L) Sodium 2
3 (Meq\L) Calcium 3
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1 (Meq\L) Magnesium 4
1.6 (Meq\L) Bicarbonate + carbonate 5
4 (Meq\L) Chloride 6
700 (Meq\L) Nitrogen 7
6.6 (Meq\L) Phosphorus 8
5.5 (Meq\L) Potassium 9

Meq\L = Milliliter equivalent
daral o Aupal) & Aassional) Lull ALailly Aaasl gginal) cum (1) a8 Jgsa
LSl Ay sluall Jullas

: LBl it - 4

Al B Al gginall s paii 1-4

Loba Oy (M Al cleld el g G dnail) oo 5l Sl (s5iaal)
Lo 23 3 a9 ¢ Y% Apabll AL Ll Sl giaall e g bl
e (Hedrick, Rm., Mowry, Dt. 1952) dall bes aill Sl (ggindll
Moisture Meter type HH2Version4.0 With Theta ) jlea aladiul 31,k
Sl ellyg il amy e aSBll Gylaall sy sljal 23 clliS, (Probes
;) Aaleall L @lldy Slgad) Lajelil 3l i) s (50

w2 — w3

Soil water content = ——— X 100
w3 —wl

8 ana) (3 s Wlua

okl sl ge panal) (O35 g8 W2

Aeiaint a5 g panal) O35 sa W3

s (ESO, SS, TS, FS ) cluall Sl (sinall (s A3l (DI (e
) 3 TS dunell Jle gsine S o Lok (1) a8, JSally (2) &) Joaal
B e ggina ely %14 gl 28 PTM 50l daiid) 45800 (e gy (oaasal
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il s A oaS 3 ) dlie Sl ginal) s cailSy % 17.8 ) dea
%159 Cigls 38 A ely %8 ciglu 8 ESO duall b elall 3ib o i
¢ 10.6 @il 58 Legh AL (ginall dad Ji) cula FS, SS lual) e L
¢ 17.5 a Legd Jla (g5ine dad S culS a6 sl e % 11.3
[ox 2.3 {llly PAM 5ale (g 43 (oaamsall 550 o) Dl Wa (a9 - %17.7
Gty 1305 2aLally 580 Bl B3jlae Al eley abliin) Cus e JuadY) 8 34

(Helila, A. M. and Letey, J. 1989) 253 L s

The days | ES0% | SS% | TS% | FS%
1 11.90 | 13.60 | 14.00 | 14.00
2 10.30 | 12.00 | 14.80 | 13.00
3 11.00 | 11.30 | 15.00 | 12.00
4 12.00 | 12.80 | 15.60 | 12.50
5 11.00 | 13.00 | 15.80 | 12.80
6 11.80 | 13.40 | 16.00 | 13.33
7 10.00 | 13.20 | 15.50 | 11.90
8 9.70 | 11.30 | 15.90 | 10.60
9 8.00 | 11.30 | 16.80 | 10.90
10 10.40 | 11.50 | 16.40 | 13.50
11 14.00 | 15.70 | 17.30 | 15.80
12 15.90 | 17.50 | 17.80 | 17.30
13 15.60 | 17.70 | 17.60 | 17.50
14 14.00 | 15.00 | 16.70 | 16.00

Gsina) o Ailad) Cun (o PAM 8ol dibidall 5Tty salall o &)a (2) o8 Jsos
gl
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% ELUEIJ c_::'J-EU-“ TR

141312111098 7 6 5 4 3 2
1
(ps)on 8

Gsinal) o dlzlaal) dua (e PAM Salal 4aliaal) 58035 sa L) o 4)lda (1) A8, (<
Al Al

el @l (45l 4 a1y (2) @8y ISElly (3) a8y Joaall Hhaills
Gliall Sl (gsinall e B o) 0 (ESO) wlad) des (TS, MS) galally
Sl gginall dad el il Nl e Ll % 13 ¢ 11 caly 3 TS, MS
Ssina A 3 Lgad gl 28 ESQ dadl o (s - % 17.40 « 17.50
TS Gl of Jaads w3l @l ches % 15.80 o duns Aely % 8.40 S
gl elay BaliiaY) e 58l Gus 0 ESO aalill due o cidgin 5, MS
Ao @lS Lad olall jaa (ge CllE S D) Al dudy Lo JSE Lags) Cua

248



ISSN 202153 - 2021 —(ubaudf g2l J) aanl) anlail] a glad Ayl dlaal)

ST 8ygems astai oy elall Gl (e Cilgs 508 ilaline 13 e sl
(Flannery, RI., Busscher, Wj. 1982) 5,3 L o s 3al asliig aag

The days ES0% | MS% | TS%
1 11.80 | 14.40 | 14.40
2 10.60 | 13.80 | 13.80
3 11.00 | 12.40 | 13.00
4 12.00 | 13.90 | 14.50
5 11.00 | 13.00 | 14.60
6 11.60 | 13.20 | 16.00
7 10.00 | 11.00 | 15.60
8 9.30 | 11.20 | 13.70
9 8.40 | 11.40 | 13.60
10 10.70 | 13.30 | 15.30
11 14.00 | 15.00 | 17.40
12 15.80 | 17.00 | 17.00
13 15.50 | 16.70 | 16.80
14 14.00 | 17.50 | 16.40

Gsinall Ao dbdlaal) Eua e Guhally slawd) cilie g LAY G 455\Ra (3) aB) Jo>
Al Sl
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20
18

7=1N\ B 16
A\sﬁq/’k ‘\H&?ﬁk__
_— AN W I

—— MS o
TS

% Ay fll agha ) (5 giaal

13 12 11 10 9 8 7 6 5 4 3 2
()

Gsinall Ao ddlaall Eua Ga Cphally Slacd) Cilise g LAY (e 4ijlka (2) a8, IS
Al Al

gint A Al d3lha 43l Jaadls (3) a8y Sl Ul (4) a8y Jsaad) B

Jsaall 3 \ed Say Ally PAM sald datial) 35800 (e Ly (pamgall dpill e
0t CS eyl caal lly alal) cplall e (gins S dally TS il
e Ly 3 CS Al e syl oda (Slg 5 B0 (b gl 3 TS duall
S 5,3 Ll Polyacrylamide sale of s <l (550 385 Gl sley alina!
B (39S ealilly Balls Lol o LeS Bdas 8ygums 0205 a5 slalls LliaY) o
L « (Ben—Hur, M. and Keren, R. 1997) gl ciluss 8 asle 5o Laa
Ll ele e dailas o) caeUaind g3 ESO aalill due e CS duall g

ST 8y
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20
85
o3
4 =,
12 'g;,
10
P
=  Eso
-+ CS
TS [
=7 )

(p)om
14 13 12 11 10 9 8 7 6 5 4 3

L) dic PAM 33l die g CS (bl dieg ESQ saldd) m 4djlia (3) ad) J<i
Al A ggiaall o Asblaall dus (0 TS gy (ragall

toylaall alue gs 82 g82all olaall deS yuat1 24

3SA) sie PAM 8alay dlalaall Jusil) cilival Bashaal) sliall milis Gl oy
AR Ae )l Al a5 0Ll die SIS (FS) 3o/ an 3 (g5l i) S5l
b b (ES0) 3els Ll 3ay s il 53 udiy Aoy hally lili) (5 (0
ST s (g e 2.26 3y (TS) disell cilS  le 3 28 1 o J5Y) sl
e 2,64 cialig (ESO) 2alall diped culS e 38 a8

) Jane gy g Sl S8l Cun e SV o (TS) disall culS SBY asall
ela Lo s g AN asall 8 5a¥) 5S35 sl Gle ae 4.77 a0 4.80
a5 JEY) e (TS) dued) culS Cus (4) A8, ISl (5) &) Jsaall
ekl 8y (38l JKally Jorall b ganag & ik Sl L e S
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Gilsn 13ay (ESO) i<y (SS) il vie digiae il . llangial) sl 2ic
(Ben—Hur el al., 1989) Al @ da L &

The days ESO SS TS FS
1 2.64 2.50 2.26 2.33
2 4.80 4.77 4.25 4.40
3 6.30 6.40 5.89 5.96
4 6.47 6.55 5.90 6.25

Aaliaal) PAM 5ale 580585 3aLal) Al ile 3 Aad QB Aol o (5) ) dsa

7.0
B ES
o 6.00
N
SS | 500
U1s |
4.00
m FS
" 3.00
| 2.00
| 1.00
0.00
4 3 2 1
0»4):3‘

Jalaal PAM Sabe jslig 3aUal Lial e s Aad JBly el s (4) aby JSa
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k)l Aanly Allaall clisal) e 53500 slaall LS A3jlae e
el ALl dual BLRYL (TS) 35 [ oa 2.3 Sl Alaladll clisally (MS)
Gl o Sl 2@l 3 e G @l o (5) 8y ISy (6) &) dsaadl e
& Wle 2l oIS G (TS) dumll Gy alally el cplll e dyglall
Aglaa) ddlail) ciyelly (TS) duell L8 ade 58 Lo 43l (MS,ES) clunl
o b Sl 2l Slasgial (TS) Adaulsy Aleladl) ciligall Ligine (398 3529

-(ES0)aaLall duals (MS) dlelaal) as dagina e Ggall culs

The days ESQO | TS | MS
1 3.551]2.20 | 3.00
2 5.50 | 4.10 | 5.20
3 6.40 | 5.60 | 6.20
4 6.60 | 5.60 | 6.50

Iypianl) Balall Ay (TS) Lisally AL Al ile 0 B (ily o] (o (6) o Jyon
.(MS)

Hall 841

poall (s 30

A(MS) Lygaal) 5aball dise g (TS) Aially 3aLil) il ila 388 Lad JBly Aol o (5) pd IS
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(CS) cball sale e (ggiat Al calisall (g Bagohall slaall 40aS (o 435l ie g
L) (ESO) sl e (TS) 34/ an 2.3 €A o (ggind Al cilisally
We oIS Sl sl of cps (6) &y JSalls (7) 4y Jsanll 3 cliba) 6l e
Lo 35ty 1aag (TS) cliall b ade 58 Lo 4)las (CS , ESO) cilipall dpusilly

(Cook, D. F., and Nelson, S. D. 1986) g ol& all duhall & sls

The days | ESQ | TS CS

1 2.50 | 2.20 | 2.49
2 4.65 | 4.10 | 4.55
3 6.20 | 5.60 | 6.15
4 6.40 | 5.98 | 6.38

sl B3l i (TS) Lisally anLa) Al e 3 Bad oy Ao o (7) A s
-(CS) ruhall

" 6.00

5.00

4.00

3.00

2.00
' 1.00

- 0.00

a3l
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Crhall Balall e (TS) dismlly salil) Lial ile 3 dad Jily Aef cu (6) o) J<a
(CS) Akl

1z Wiy -5

Polyacrylamide sl alaaiu) o) o 3Ll &30 8 )5 e PDIS e
Balal) (358 Al cujelal WS clgiley Agill Laliia) (e 2y 08 dabSall LajSlsy
ol saldl e Polyacrylamide silag oanhll slewl 8 dBadll digiaall
elally 45l Jalitia) A1Sa) ady b calal) (ulall 8 Aliid) Aygune
Bale hadinl o) ma) el Al lae le Ll Sl gl Guldbsg
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JN) s sl ola e Jaliall san dasyh dudeyl) gl ) (pulall dalia) e —

) gl =7

ceigilly piall Cojlaadl Sy clad Whas (1971) moh okl de eyl -
e ¢y i)
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Variable ESO Variable SS

Mean 11.945699 14.967896

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat -0.39397
P(T<=t) one-tail 0.00346917
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Lilasy) c)lasyly Jelaad) ale

The ANOVA table

Source SS DF MS F
Treatments 182.6 5 36.52| 16.28**
Error 6900.125 1349 5.11

S S dumlly il o T lis) il
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TS dually aalil) o T sl il

Variable ESQO Variable TS

Mean 11.945699 15.967896

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat -0.19397
P(T<=t) one-tail 0.006917
t Critical one-tail 2.336636
P(T<=t) two-tail 0.064
t Critical two-tail 2.589403

FS dually salall o T lad) il

Variable ESQO Variable FS

Mean 11.945699 13.967896

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.0762
P(T<=t) one-tail 0.0016917
t Critical one—tail 2.336636
P(T<=t) two-tail 0.053834
t Critical two-tail 2.589403
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CS ually 2alall o T laa) il

Variable ESO

Variable CS

Mean 11.945699 15.126
Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat -0.030097
P(T<=t) one-tail 0.033917
t Critical one-tail 2.336636
P(T<=t) two-tail 0.043834
t Critical two—tail 2.589403

MS disally salill o T sl it

Variable ESQO

Variable MS

Mean 11.945699 13.18
Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.0297
P(T<=t) one-tail 0.048917
t Critical one—tail 2.336636
P(T<=t) two-tail 0.05004
t Critical two—tail 2.589403
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Variable ESO

Variable MS

Mean 11.945699 13.18
Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.0297
P(T<=t) one-tail 0.048917
t Critical one—tail 2.336636
P(T<=t) two-tail 0.05004
t Critical two—tail 2.589403

TS aually SS Auall o T lidl il

Variable SS Variable TS

Mean 14.967896 15.967896

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.003
P(T<=t) one-tail 0.048917
t Critical one—tail 2.336636
P(T<~t) two-tail 0.034
t Critical two—tail 2.589403
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TS dually SS duall o T lid) il

Variable SS Variable FS
Mean 14.967896 13.967896
Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269

t Stat 0.011

P(T<=t) one-tail |0.048917

t Critical one—tail |2.336636

P(T<=t) two-tail |0.040059

t Critical two—tail [2.589403

CS filly SS duuall o T lad) il

Variable SS Variable CS

Mean 14.967896 15.126

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.008
P(T<=t) one-tail 0.048917
t Critical one-tail 2.336636
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P(T<=t) two-tail 0.03112

t Critical two—tail 2.589403

MS disally S dall (0 T jlnal il

Variable SS Variable MS

Mean 14.967896 13.18

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.07
P(T<=t) one-tail 0.048917
t Critical one-tail 2.336636
P(T<=t) two-tail 0.064
t Critical two-tail 2.589403

MS Zialls TS Ziall o T lid) it

Variable TS Variable MS
Mean 15.967896 13.18
Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.009

P(T<=t) one—tail |0.048917
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t Critical one—tail |2.336636
P(T<=t) two—tail 0.0421
t Critical two—tail [2.589403

CS dually FS diall o T jlaal il

Variable FS Variable CS

Mean 13.967896 15.126

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.00651
P(T<=t) one-tail 0.048917
t Critical one—tail 2.336636
P(T<=t) two-tail 0.0389
t Critical two—tail 2.589403

MS disally FS isnll oo T i) il

Variable FS Variable MS
Mean 13.967896 13.18
Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.0732
P(T<=t) one-tail 0.048917
t Critical one—tail 2.336636
P(T<=t) two-tail 0.067
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t Critical two—tail 2.589403

MS disally CS disall o T sl il

Variable CS Variable MS

Mean 15.126 13.18

Variance 7.201747 5.73283
Pearson Correlation 0.916345
Hypothesized Mean Difference 0
Df 269
t Stat 0.0056
P(T<=t) one-tail 0.048917
t Critical one—tail 2.336636
P(T<=t) two-tail 0.0365
t Critical two-tail 2.589403
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Ty Le JS5 dpadaill 3oyl IS cdaliadl) Wgi\S)ly dnadanll L) Y] cmgial)
¢allall eladl raes 8 5l alaa¥) e addaill ZO0a) clilee Sjla Gis Ll
ofiald) Jas 3 asdl Y Slaa¥) 13 (e canaill ST ALLE) sagall oIS,
Bagall by bl pdinall moal s s3gall jeans peasll 38 (san
O ol (Sa Cums ¢ Basly Alaal (ngay Leaajliel (gl #Olalls alalal)
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ouledll desens ol Jladd) 4 ALlal) sasall aaby (2003c24al)
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Ol Caagy Cilajial) Ay (o il DA e (Sa Al el Yl
OS  Aadgial) Gailadlly cilaalsall ) ALolal) sagal) i WS ¢ g aisdll
shgig ¢ Claalgal) ol DA (e @ian A ANy Glblally alajia) o
2l a3 o duadedl) Gligall aclud dlalSie by clgal dlelal) 525al)
. (Taylor and Bogdan, 1997:10)4xza e
aly Lagan s Ll 3 Cilalaally gpaleall dlach dilaiall clilasy) o)

G p2011 A 8 saell dimg Cum Aplan) ol A les s3sall 05
o 5K alael e 1lgie sae lad ) xal) Mag cdalasg Wlaa ((116791)
2l aaeg (Dl dae Bei S (R L g Dlawadn g (Gl
232l Jhag Cun (alin¥) calaa (e € 230 3gag () (690 Laa oY) Y deay
Opaleall 220 Maa] e %54.6 A Oshiars daleas Liles ((15296) )
@l (8:1) M cliay O ) Gralaal) dus o ) s3sasall HEY) uiig
O s b chugially llY) alasl) dlsge b B (8) JS plee Jaa
(p2015 «ball). Wla (15) U< aaly aleas a5 desitial) Jsall & <Y aadl
& Opll julaa lgd el ol dpardeill dlaall B Lgaitang sasall b dia
Luale Jalads Aenilfin) dsmg adal aly 1o Cpalaall (o Jilgl) (adSall 138 (s
obaa) sl sl I kil g cladlly el G Gilall Al
DAY liald) Candy Al Gl (g dandanl] BLall b agaarg oUSY) (paleal
te pagall 138
Al laicly 43 lae alaee (3 allad) sagly (530 ¢ galall anitill 4S50 8 42l —1
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LAl
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J<ay palis Ally danynll mall dDle Ll Al Gluball ans e Gl
250 (p2019) Slal) Ly ludyall 038 (a9 2320l (pralaall Cupaig slae) & S
Javss A sil) SIS Gyl 5ha gunad oyl oY1 joodai 8 Gyl sl
sagall Glaag alae¥1 (2007) ddses 483 o Loy cald ) Ayl Ll . Lebnis
& plal) diga adly and lgda OIS "Raalley dane lad talaal) dlac] gl
aily coubail) (s5inas ol 2l = Slal ) g ling @llsl) 138 o g Galandd
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Evaluation of Al Hawaz Reservoir using Core Sample
Analysis and Petrophysices Study in (O)Oil Field,

Concession NC 115, Morzuq Basin.
FATHI RAMADAN BEN ZAED

ABSTRACT

The O field located in north north west of Murzuq basin, NC
115 Concession, The main objectives of this study were to
identify the reservoir properties of the Hawaz Formation. A
detailed sedimentological and fracture description with the
identification of significant stratal boundaries, The description
included determination of the lithology, grain-size, sorting,
color, sedimentary structures, bed contacts and to describe the
vertical distribution of sedimentary facies and provide an
interpretation of the depositional environments in terms of
sequence analysis. A petrographic description on selected
samples, including SEM and thin section analysis, to
characterize detrital and authigenic mineral composition and
diagenetic processes of identified facies, in relation to porosity.
The reservoir is sealed by Tanezzuft shale, which is as a
source rock also The average porosity of this reservoir
sandstone ranges between 11 to 15 % ,The water saturation
is ranging from 21 to 24 %.also based on petrophysices

method, one well study (O1) have been selected to support
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the results that obtained from petrography study to get more
results such as lithology identification, porosity, permeability
and mineral composition also to calculate the reservoir
properties such as volume of shale, water and oil saturation,
oil water contact and reservoir reserves, the initial oil in place

is 804 MMSTB and the recoverable reserve is 178.5MMSTB.

1.0 Introduction:

The purpose of this study was to describe the physical and
petrophysices properties of the Hawaz reservoir in O oil field.
In this study the estimation of reservoir quality depends on
accurate knowledge of two parts of study include petrographic
study and petrophysical study of the reservoir properties from
core analysis and borehole logs. The reservoir quality is
defined based on combination of all the data that obtained from
cores analysis and well logs. this study utilized an integration
array of data from core lithology description, borehole logs, and
petrography study, Then determining which pore type that

conesponeds to highest porosity paired value.

2.0 Available Data and Method of THE study:

2.1 Petrography data analysis :

For petrography Analysis A total of five thin—sections were
prepared from well O1-NC115. Full thin—section description
includes a detailed description of texture and mineralogy, and

for scan electron microscope A total of five samples have
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been selected to characterise detrital and authigenic mineral
composition, internal fabric and diagenetic processes of
identified facies, in relation to porosity.the sandstone samples
have been petrographically classified following Nagtegaal
(1978) on the basis of the relative proportions of quartz,
feldspar, lithics and detrital clay.
2.2 Well Logging Data Analysis.
The main objectives of the well logging is to identify the
reservoir, estimate the hydrocarbons in place, and estimate the
recoverable hydrocarbons, but the data provided from well logs
also help so many studies besides their main objectives. In O
oil Fields, These logs were used to examine the lithological-
mineralogical composition and the petrophysical properties
such as porosity and water saturation. Besides the use of raw
log data, some cross plots were utilized based on the used log
parameters to understand the nature of porosity.
3.0 Core sample and petrography procedures:
Eight cores were recovered (Cores 1- 8) and were included in
this study. The entire cored interval is composed predominantly
of commonly argillaceous sandstone. Cores 1 to 4 display
cleaning and coarsening upward (CU) grain-size trends of
variable thickness . Cores 5 to 8 predominantly exhibit fining
upward (FU) grain-size trends. The cored sedimentary
sequence has been divided up into three large—scale, based on

the presence of significant transgressive surfaces and are
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informally termed Lower, Middle and Upper. The Lower
sequence is characterised by thick predominantly bioturbated
sands, interpreted as middle shoreface sediments. The Middle
and Upper sequence comprise mainly stacked Coursing Up

word depositional units of sands, These are interpreted as
nearshore bar, tidal flat, The extensive thickness of the
shoreface sands present in the Middle and Upper sequence
indicate that sediment supply was matching the rate of

transgression resulting in periods of aggradation.

3.1 Facies Scheme:

The scheme identifies facies on the basis of lithology, texture,
bioturbation and sedimentary structures.

o Facies] : Heterolithics, comprising sandy mudstones and silty

sandstones. Sedimentary structures include parallel and wavy
lamination, rare burrow forms. This interpreted as being

deposited in a relatively low energy

o Facies 2: Burrowed sandstone, moderately to well sorted fine
sands, which are homogenised by extensive bioturbation, The
high burrow intensity is consistent with the overall shallow
marine to brackish setting, This interpreted that The high
burrow intensity is consistent with the overall shallow marine to
brackish setting

e Facies 3: Vertically burrowed sandstone. moderately well to
well sorted fine sands. This interpreted as The sands are clean

and massive.
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eFacies 4: Horizontally laminated sandstone. Typically
moderately well to well sorted fine sands with horizontal to sub—
horizontal lamination defined by clays. This interpreted that
laminated sands deposited in conditions of high energy,
turbulent flow. Those sands where bioturbation is absent.
eFacies 5: Wavy laminated sandstone. moderately well to well
sorted, fine—grained sands with continuous and locally
discontinuous horizontal to sub-horizontal wavy lamination
defined by clays. This interpreted it Deposited in lower flow
regime conditions.

eFacies 6: Massive sandstone. moderately well to well-sorted
massive sand, characterised by minor burrow—forms, comprising
undifferentiated and vertical (skolithos) burrows.

eFacies 7: Rubbled sandstone and argillaceous sandstone.
eFacies 8: High—angle cross-stratified sandstone. moderately
well to well sorted planar cross—stratified sandstones. This
interpreted that These sands record the migration of dune
bedforms in unidirectional high energy upper to lower flow
regimes. Therefore these sands are inferred as being the
product of channel deposition.

eFacies 9: Low-angle cross-stratified sandstone. moderately
well to well sorted planar cross—stratified sandstones. This
interpreted These sands record the migration of dune bedforms

in unidirectional high energy upper to lower flow regimes.
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eFacies 1(0: Horizontally burrowed argillaceous sandstone.
poorly to moderately sorted fine sands . Differentiated burrow
forms are dominantly unlined horizontal tubes .
. Facies 11: Wavy laminated argillaceous sandstone.poorly
to moderately sorted fine sands with continuous and locally
discontinuous horizontal to sub-horizontal wavy lamination
defined by clays. This interpreted Deposited in lower flow regime
conditions.
3.2 Sedimentological Description:
The cored interval can be subdivided into three large—scale
depositional sequences, Lower, Middle and Upper.
v' Lower sequences: : 5382.00 — 5544.40 ft.
The Lower sequences is terminated by a significant relative
transgressive surface. Bioturbation is the dominant sedimentary
structure within the thickly bedded sandstones. This interpreted
sandstones are interpreted to represent shallow water, marine
influenced sediments. It comprises two main intervals, the first is
a series of thick, relatively clean, bioturbated sands. The second,
a series of stacked finning upward packages. Bioturbation is the
dominant sedimentary structure within the thickly bedded
sandstones. The thickly bedded stacked sandstones are
interpreted to represent shallow water, marine influenced
sediments.

v/ Middle sequences: 5265.10 — 5382.00 ft.
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This sequences rests over a sharp contact that represents the
transgressive surface, which defines the top of the Lower
sequences. The argillacious sands are extensively bioturbated,
exhibiting a dominantly vertical burrow assemblage (skolithos)
with locally relic primary structures, principally parallel lamination.
Locally the argillaceous sands exhibit primary sedimentary
structures, sub-horizontal parallel and wavy lamination, with
subordinate bioturbation. The sandstones due to the type and
extent of bioturbation are interpreted to represent strongly marine
influenced shallow water conditions.

Upper sequences (5265.10 ft — 5160.00 ft).

The Upper sequences is similar to the Middle sequences, except
bioturbated argillaceous sands become increasingly dominate.
Sandstones are typically abundantly bioturbated exhibiting a
dominantly undifferentiated to vertical burrow assemblage
(skolithos). The sandstones due to the type and extent of
bioturbation are interpreted to represent strongly marine
influenced shallow water conditions.

4.0Petrography Study:

The sandstone samples have been petrographically classified
following Nagtegaal (1978), on the basis of the relative
proportions of quartz, feldspar, lithics and detrital clay. All the
samples are dominated by quartz and are mainly classified as
quartz arenites, The detrital mineralogy of the samples is thought

likely to have been different at deposition, due to the overall
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abundance of replacive authigenic phases and secondary

dissolution pores occurs at between (0.3% and 12.4% abundance,

The main authigenic phases are authigenic clay, principally

kaolinite, and quartz overgrowths.

Table (1):Summary Of The Detrital Mineralogy In The Study Area

Detrital
% Comments
Mineralogy
Quartz  predominantly = comprises
Quartz 57-95.3
monocrystalline.
Micas are commonly associated with
Micas 0-4.7 |clay matrix and locally concentrated
within stylo—cumulate material.
comprise primarily of sedimentary
Lithics 0-1.0
mud rock and clay-rich interaclastic.
Concentrations of detrital clay matrix
Matrix 0-21.3 | locally define laminae, Plate 1, Plate
2, Plates 3 & Plates 4.
Feldspars are mainly a trace
framework—grain constituent occurring
Feldspars 0-0.7

as extensively or completely leached

K-feldspar grains. Plate 5.
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Table (2):Summary Of the Authigenic Mineralogy In The Study Area.

Authigenic
% Comments
Mineralogy
The dominant authigenic clay
Kaolinite 0.3-24.4
mineral. Plates 7,8,9,10.
Present in all samples occurring
as discontinuous to near
Authigenic
0.7-8.0 continuous, variably poor to well
quartz
developed, syntaxial overgrowths
plates 11, 12, 13.
Undifferentiat 0-1.3 Present throughout in minor
ed opaque's . quantities.
Commonly present, dominantly
occurring as very finely crystalline
Pyrite 0-1.0
framboids and locally as euhedral
to subhedral cubes.
Rare comprising mainly
Carbonates 0-0.7 aphanocrystalline to very finely

crystalline siderite.plates 14,15.

5.0 Petrophysical study:

In this study the well (O1) have been selected to calculate the

reservoir parameters such as porosity , volume of shale , water

saturation and hydrocarbon reserves. Wirelines provided for this

study comprised calliper, gamma ray, neutron porosity, borehole-
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corrected resistivity, density, spontaneous potential,and sonic
logs.

5.1 Resistivity Logs.

Only the effects of rock mineralogy and texture on resistivity are
discussed here. Resistivity suppression resulting from the
presence of microporous clays and clay with low cation exchange
capacities may be significant in those samples with a high
abundance of kaolinite. @ Other components that suppress
resistivity (pyrite and chlorite) are present in insufficient quantities
to affect the log response. The formation resistivity factor is likely
to be low in the better-sorted and open packed samples, to
moderate in the more tightly packed and poorly sorted samples.
The high abundance of clay matrix may locally depress the
formation factor.

5.2 Density Logs: High-density minerals (pyrite, heavy
minerals and siderite) are typically present in consistently low
abundances, which are not likely to have a significant impact on
the log values. Locally mica is a minor component but the
abundances are not sufficient to result in an error in the calculated
density. Overall the density log is likely to be an accurate record
of the formations density content. Clean higher—porosity sands
typically exhibit a lower density than the clay-rich sands. Locally
there is evidence that zones of stylolitization give a slightly

increased density response. It is likely that the scale at which
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most stylolites are present are below the resolution of the wireline
logs.

5.3 Neutron Logs: The neutron log records the formations
reaction to fast neutron bombardment, which is controlled by the
abundance of hydrogen nuclei. The log is therefore principally a
measure of water content, whether bound water, water of
crystallisation or free pore—water. Kaolinite is the most abundant
clay and has a moderate hydrogen index (0.37). It is likely to
contain a significant amount of irreducible water associated with
inter—plate micropores. Detrital clay matrix is locally common,
and comprises illite and kaolinite, its tight packing indicating that
pore—water is likely to be low, but absorbed and interlayer water
may be present in significant amounts. Mixed-layer clays occur
in only minor to rare amounts and therefore will not contain
significant bound or absorbed water.Overall the neutron log is
likely to be an accurate record of the porosity for the clean
sandstone portion of the formation. As expected sands with a
significant clays gave anomalously high neutron responses,
probably resulting from ‘wet clay’, and the neutron porosity value
cannot be used in this case without correction. Typically these
anomalous responses correlate well with elevated gamma ray
responses.

5.4 Sonic Logs: Sonic response is sensitive to texture, and
values are likely to be highest (low interval transit times) in those

samples that are cemented. The mudstones and muddy
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sandstones are likely to exhibit low values (high interval transit
times.

6.0 CONCLUSIONS:

eThe cored interval studied comprises eight cores, the depth
interval 5160.0ft to 5544.4ft .

eThe entire cored interval is composed predominantly of
sandstone commonly argillaceous. Cores 1 to 4 display cleaning
and coarsening upward and the Cores 5 to 8 predominantly
exhibit fining upward.

e The cored sedimentary succession has been divided into three
large—scale sedimentary successions, based on the presence of
significant transgressive surfaces and are informally termed
Lower, Middle and Upper within this report. Each succession is
further sub—divided into FU or CU cycles. Both the transgressive
surfaces represent landward shifts in facies and relative
deepening events.

eThe Lower Succession is characterised by thick predominantly
bioturbated sands, interpreted as middle shoreface sediments,
The Middle and Upper Successions comprise mainly stacked CU
depositional units of sands, commonly argillaceous, which thicken
upward. These are interpreted as nearshore bar, tidal flat,
proximal and distal lower shoreface sands.

eAn upward increase in marine influence and depth within the

sediments indicates an overall transgressive situation.
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eThe sandstone samples have been petrographically classified
following Nagtegaal (1978). All the samples are dominated by
quartz and are mainly classified as quartz arenites, Grain-size
ranges from vfU to cU sand, but dominantly comprises fine—
grained sand. Grains are typically subrounded to subangular and
are variably moderate to well sorted.

e Texturally many samples appear massive, with minor samples
exhibiting laminae defined by variation in mineralogy.

e Thin—section and SEM analysis reveals that the porosity of the
sandstones is dominated by primary intergranular macropores
with subordinate dissolution pores associated with the dissolution
framework grains.

e Based on petrophysical study The average porosity of the well
O1INC 115 ranges between (11 to 15 %) ,The water saturation is
ranging from (21 to 24 %), the initial oil in place is 804 MMSTB
and the recoverable reserve is 178.5MMSTB.
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