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Bilingualism Between Mother Tongue (Arabic)
Acquisition
And Foreign Language (English) Learning

Shafeeq Banat
Department of English - Jarash University — Jordan

Fusd Abdul Muttalib

Department of English - Jarash University - Jordan

Abstract

This research work considers the importance of learning of
foreign languages, especially English, and their rele in education,
research. knowledge transfer. language and cultural growth.
Language overlapping, hetween English and Arabic, leads sometimes
to acute problems. To approach these problems, the work tries to
discuss the acquisition of children of their mother tongue, its
expansion and its use creatively in different disciplines. The work
tackles the attraction of English to some experts in their fields, the
thing that drives them o look suspiciously and down at Arabic
accusing it of incompetence to catch up with new changes. Since
language overlapping is an old problem, this has entailed a reference
to Iben Khaldoun's diagnosis of it with commentary. The work
asserts eventually the essential uwse of Arabic as a language of
education, research, culture and knowledee production, without
nezlecting foreign languages learning, above all English. The work is
carrvied out in the light of the available studies on this issue.

Kev words:  bilingualism, mother tongue acquisition, English
lemrming, language attraction and overlapping.
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The Geography of Elections between Theory and
Practice:Turkey as a Case Study

Abstract:

Political geography nowadays is not only performing the
function and task of studving and displaying a State's geographic
problems with all the political, economic and social felds at the
regional and international levels, but has also become responsible for
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giding and providing the decision maker in the State with the
intellectual potentialities to enable him to draw the typical strategic
orientations of the State. the government and its leading institutions
with all their characteristics. Thus, political geography gives the
decision maker the capacity to draw the strategy with all its aspects
and domains through providing him with the State's natwral and
human data.

Accordingly. political geography fixes the issue of various political
activities made by the State. its executive and legislative institutions
and its population, including the elections process with all its tvpes
fur the purpose of enabling the decision maker identify the regional
and spatial differences in the clectoral behavior of the State's
population which is obvious by the voting behavior of the population
and the political parties,

The elections process has its  geographic  dimensions  and
interpretations; therefore, the political geography took care of it and
consequently a field affiliated to the political geography known as the
election geography emerged which has its philosophy and methods in
the geographic research in the fields of the elections process. The
researcher has studied the election intellectual (theoretical) and
practical (applied) fields. He also applied the concepts of election
geography to the parliamentary elections in Turkey and their role in

building the Turkish State and Government.
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The Impact of Juxtaposition Between
Residential Neighborhoods in the City of
Ana on the Distribution of Educational
Services

Abstract

This study deals with one of the main topics that fall within the
urban geography of a spatial and functional efficiency of the
educational uses of the land. The study showed that there is variation
in the rate of residential neighborhoods among all elementary,
intermediate and high schools and that this disparity and difference
reveals the importance of population distribution in schools,
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The distribution of educational services (primary. intermediate and
secondary) in the study area is not subject to the approved planning
standards (standard of maximum distance traveled) by the students
to ensure that people have equay access to education. this hase heen
shown by using quantity statistical methods (styvle cluster analysis),
one of the most important statistical methods that rely on finding a
natural aggrepates that can arise as a resalt of the existence of
relations between a number of variables in the research studies.
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Interactive role of management information
systems

and conflict management strategies

Search exploratory analysis of the views of a
sample of workers

Mational Center for Administrative Development
and Information Technology's

Abstract

This rsearch is hased on two main variables (effective
management information systems) and (conflict management
strategies) and aims (o detect the relationship and influence between
the seven dimensions (user satisfaction, order fulfillment of the
objectives of the organization, appropriate information to the needs
of administrative levels, the response variables emerging, the
system's ability to provide security of information, the volume of use,
the economic cost of the system) and the conflict administration
Strategies (cooperation strategy, competitive strategy.and avoidance
strategy), The research was conducted at the National Centre for
Management Development, Information Technology of the Ministry
of planning in Baghdad through the random sample poll included
workers in various administrative levels,by adopting the research
approach and dimensional analysis, the teols used for statistical
nonparameiric analysis and processing. The paper ends up with a
number of conclusions and recommendations,
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Abstract:
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management system and work to be diagnosed and then propose
corrective and preventive actions, and the chances of improvement
in the company investigated, and whether 9001: 2008 systematically
evaluated 150 guality mansgement system properly according to
International Standard 150 guidelines (19011: 2002). On the basis of
the above problem, this research sheds light on the measurement of
the reality of the quality management of the company researched
system compared to the international standard (150 %001: 2008) and
knowledge of the strengths and weaknesses in order to adjust the
process that leads to ensure continuous improvement in the work of
the quality management system in the company.

chosen lragi Drilling Company /| Headquarters Am- one of the
formations and the Ministry of Industry and Minerals, located in
Park Sadoun area ! Baghdad- has been to conduct the practical side
of the research being a company which holds a quality certificate of
conformity to international standard 150 (%000: 2008) of the
company’s International donor certificate {Viucotte), and secondly
the senior management of the company’s commitment to and
implementation of internal audits on the guality management system
in order to identifv cases of non-conformity so as to find
ppportunities to  improve quality management system  and its
products on an ongoing basis, The paper arrived at a set of
conclusions which show that implementation of guality management
in the company is by a large margin in conformity with the
international standard 150 (9001 2008), with some gaps in that the
company is not guided by guidance stebs 150 (19011: 2002) when
conducting internal audit on the quality system.
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Leadership styles and their role in the application
of human talent management system :An Empirical
studyat the head of the Divala University

Abstract

The research aims to test the nature of the relationship and influence
between the two variables of the study of leadership siyles and
human talent management system. A proposal was designed to
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define the relationship between the impact and leadership styles
being an independent variable and the human talent management
system being the approved variable . In the light of the proposed
scheme two hypotheses have been formulated the first concerns
major determining correlations and the second determines the effect
gin the questionnaire prepared depending on the number of metrics
related to the subject of the studyv.and has been distributed to 42
individuals representing a random sample of presidency of Divala
University stafl.In addibon some interviews werw made, and a range
of statistical methods were used to analyze the data. The results were
extracted wsing the computer program (SP55). The study found a set
of conclusions the most important of, there is a correlation and effect
relationship between the leadership styles (democratic, autocratic,
lvose) and human talent management system. The paper set down
anumber of recommendations the most important of which is , the
need to promote and strengthen the mechanisms of democratic style
practices in the organization being more influential leadership styles
in support of the application of human talent management system.

Key words: Leadership styles , Human talent management system
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Customer Relationships Management and its
Impact on Achieving Strategic Success An
Exploratory Study in the AL Mammon University College

Abstract

The present rescarch focuses on the impact of costomer
relationship management in achieving strategic success as the topic
management of customer relationships and strategic success receive
increased attention for being an important and relatively modern
topic that has a significant impact on the suceess of organizations in
the future .
The aim of the research is to reveal the natore of the management of
customer relutions at AL Mammoea University College, as if they
were gualified to lead the college toward strategic success This study
wus based on the hypothesis that there is a positive impact between
the customer relationships management with its dimensions and the
strategic success with its dimensions . To achieve the hypotheses,
tests used field stondy and applied to a sample of the teaching stafl of
AL Mammaon University College, with a number of members of the
sample (35) And the data collection was done by questionnaire, field
visits, and personal interviews, It has alko wsed o number of
stutistical methods for data processing. including: the arithmetic
mwean, percentage, standard deviation, for the purpose of the sample
description, and simple linear regression to test the validity of the
impaci. The stndy found a pomber of conclusions  and
recommendations, including: the statistical reswlts recorded the
existence of the impact and correlation of the customer relationships
management in strafegic suceess was a strong snd significant moral,
It revealed a fundamental role (6 manage customer relationships on
the achievement of the stratezic suecess of the AL Mammon Caollege,
The study set down a seres of recommendations the most importani
of which the formation of working groups with the task of
monitoring the activity of managing customer relations and submit
its report to the Dean of the College every 2 months to remind him of
the activities and the problems they may face.
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The Status of International Criminal Court
and the Necessities of Amending the
Subjective Jurisdiction in the Light of Wide
Spread of Terrorism Crimes

Dr. Abdul amir A, Ibrahim
Abstract:

The purpose of this paper is to explore the role that the
International Criminal Court (1CC) might play in combating
terrorism in terms of international law enforcement . 1 argue in
this paper that the 1CC*s subject matter jurisdiction should be
extended to encompass crimes ol terrorism. 1 propose
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amendments to the ICC Statute with an express provision
condemning and penalizing erimes of terrorism as it is the most
dangerous wide spread international crime threatening the
international peace and security through vielating the rules of
humanitarian International law and creation of vielence .
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The Legal Status of Custody An
Analytical study in the Iraqi law of Personal status

Abstract

in article (537) the iragi civil status law paid a big importance
to  custody issue being one of the most dangerous
consequences of diverce. here the child in custody will mostly
be judicially a point of dispute as the Iragi legislator confined
custody to strict conditions consistent with the doctrines of
Islamic jurisprudence and leave the other conditions to
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judiciary and differences in the issue of custody appear due to
the emergence of globalization and the introduction of the
negative aspects of the culture of the West.

. So the search for the legal status of child cestody in the
personal  Status Law s made in  an analytical method
enhanced bv decisions and judicial rulings issued by the Ilragi
courts for the purpose of contributing in solving the custody
problem, because the lezal texts governing the suit nursery
are in  fact deficient and were sentenced to unsuecessiul
judicial right actsg unable to follow the principle of
universality of the issues of custody and judicial applications
outweigh the legislative text and here the damage caused to
the interests of the child without considering the routine
applications of the court Moreover .the wide spread of the
phenomenon of domestic violence and awailing  protection to
the family by the Directorate of Family and Child Protection
against domestic violence which led to the streamlined divorce
and custody proceedings in 2003  after the collapse of the
principle of reform and tolerance in the family by custodial
mother preventing the father from seeing the children and
the failure to allocate the place af meeting child-futher due to
the current security conditions in the country
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Abstract:

Encryption using chaotic schemes provides a greater level of security
than conventional ciphers. In this paper, we present an encryption
system uses chaotic sequences for digital image encryvption depends
on two chaotic systems. The first chaotic system that is used to select
the pixel position to be encrypted, while the second system is used to
gencrate 8 key to change the value of the seleeted pixel using XOR
logic operation  The paper proposes an approach to chunge the pivels
vilues different from the traditional approach in the sense that
instead of changing the values of the pixels serfally starting from the
first pivel it selects the pixels randomly and change their values with
random number, which gives more immunity and security. The
results show that the proposed system works successfully when
tested. lalso shows that it has very high sensitivity o parameters
change where a change of (L0 % in one out of 12 parameters does
not allow successful decryption.

kevwords: security, image encryption, chaotic sequences, nitial
conditions, chaolic parameters
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1. Introduction:

There are two ways for digital image protection. The first is
information hiding such as watermarking, anonymity  and
steganography. The second 15 cryptography which inciudes
conventional encryption schemes as well as more advanced
ones such as chaotic encryption |1 ].Cryptography s the
mathematical science used for protectmg mformation from
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unauthorized intruders. The word comes from the Greck word
Kryptos. which means hidden. and is related o disciplines
such as Cryptanalysis and Cryptology. Cryptanalysis is the art
of breaking cryptosystems without any previous knowledge
about the encryption system (typically, knowledge of the
key)[2].

Chaos theory is a mathematical physics which was
developed by Edward Lorenz. Chaos s suitable for mmage
encryption because of the wide key space and the random
property. The chaos system behavior could be characterized by
the sensitivity of the mitial conditions and the selecting values
of the system parameters where through the sensitivity, the
system responses acl o be random.  There are many
advantages of the chaos svstems according 1o their
characteristics: the high fexibility of the chaos which is used
in the encryption system design, the pood privacy due to both
nonstandard approach and vast number of vanants, large,
complex and the wide range of the key space in encryption and
simpler design [3].

There are two ways of digital image encryption which
change the value of the pixel and the other one changes the
position of the pixel (scrambling). The first one concentrales
on changing the pixel value which makes the original image
unreadable without knowing the encryvption algorithm that has
been used such as Lorenz, Rossler, Chue and Nien [4-6]. The
other one concentrates on changing the pixel position for the
purpose of encryption such as Amold Cat Map [7-8].
However, changing the value or the position of the pixel could
be decrypted. The most important parameter that can control
the key space of the chaos system is the initial condition where
it give theoretically infinite key space resulting in more
immunity towards brute-force attack [9].There are many (ypes
of chaotic systems that can be used for generating the

L i sl



Tete Ly eial g el sl faaiad) [ paball 48 alan

encryption sequences. In this work two types are considered,
these are:
1) Lorenz system, which 15 generated by using the following
equation| [(-12]
x=d8ly-xpy=x(f-zl-y z=xp-yz
(1)
Where v, o and p=0 are the parameters of the system
and must be &>y and
__ Ald+b+3)

BEfr=—n—= (2)

2} Rissler system, whose 1ts equations are [13]
x= —z—=Y¥, y=x+ay, z=b+z(x—-c) (3)
Where a, b and ¢ are the parameters of the system.

[I. The Proposed Encryvption/Decryption System:

The proposed system uses two different chaotic systems
(such as Réssler, Lorenz. ...etc) or it could be one system but
with different initial values and parameters. The first system is
used to select the pixel. and the other 15 used 1o change the
value of the pixel using XOR gate. The application of the first
encryption system 18 done randomly mstead of the serial
fashion (in other words, pixels number 1 then 2 then 3 . .etc)
normally used in traditional sysiems. The proposed system
operating algorithm can be cxplamed mn the followmg steps
where Rissler and Lorenz systems are used as

the first and second encryption systems respectively:

1- Start

2- Convert the color RGB N*M image into 3 vectors: R, G
and B which represent the pixels in Red, Green and
Blue respectively,

3- Create three new vectors: r, g, and b (of 1 bit in each
element with size 1*k (k=N*M)) correspond to R, G and

T Y
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B respectively. The values of r. g and b elements are
S0,

4- Set an imtial values of Xy Vp.2g, which are the initial
values of a first chaotic system that is used to select the
pixel position, and x vz, which are the initial values
of a second chaotic system that is used to change the
pixel value by wsing XOR gate for the pixel that had
been selected trom the hirst system

3- Set mitial value for a counter =1

G- Ifr()=1 go 1o step 1]

7- Compute Xg.-i ¥ite-| and 2y, using equations 2 or 4 or
5 or 7 depending on the selected chaotic system(such as
Hissler svstem)

B- If n{Xga-1 =1 g0 to step 7

9- Compute X, 1 Yige and zi,.; using equations 2 or 4 or 5
or 7 depending on the selected chaotie systemisuch as
Lorenz system)

10)- ]-Inr-""ll".n' I}nu\u=r‘.hﬁr|' | :ll:hj AOR {xl.n-l}

1= i=1+1, repeat steps 6 to 10 until i=k

[2- Repeat steps 5to 11 for G and B

13- Reconstruct the mmage by converting the vectors mto
matrix of size N*M

14- End

Il Simulation Resuolrs:

A smmulation program 5 written in MATLAB to test
the  lunctionality of the proposed system and colored
image is used as case study  (Rissler system  (whose
cquations  were  given i equation ) with  parameters
values a=02, b=02, ¢=5.7 and initial conditions
Xpl0=0.01, Ya(0)=0.01, Zg(0=0.01 15 uwsed to compute
the location of the pixels to be encrypted, Then, Lorenz
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system with parameters values vy=1{Lo=28, fi = B/3and
initial  conditions X (0p=0.01, Y0002, (0=0.01 15
used to change the value of the pixel. Figure 1 shows the
image before encryption, after encryption and afier
decryption. It is clearly seen that the proposed system
retrieve the ongmal mmage (Figure la) successfully after
right decryption (Figure [.c)

To check the sensitivity of the proposed system 1o the inital
condition change, Xg(()) had been changed from 0.01 1o
(LOT0O0OT in the decryption process and the result shown in
Figure 3 15 obtained. In this case. although the inital
conditions of Yg, Ze X0 Y, and 7, stay the same on both
encrypter and decrypter, & change by 10" in the initial
condinon of Xy does not allow successful decryption of the
encrypted image as shown in Figure 2.c. This result proves
high security of the proposed swvstem. Furthermore. the
proposed system sensitivity does not depend only on initial
conditions of two chaotic systems (6 mitial conditions) but
also on therr parameters (6 parameters) which add a sigmificant
amount of sccurity margin 1o the proposed system. Another
advantage of the proposed system is that the key space of the
system is depends on the size of the image, so when we extract
the image into three vectors of sizes M*N, the key space of the
first chaos system which s used lor selecting the pixel s
M*N, hence, the ngger mmage size 1implies more immunity
against security attacks

FE=
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A} the cngimal imags i) the imege afier enoryprion - ¢ The image ofier decrpcion

Figure 1 Testing the proposed sysiem

Sl ..r.”'”l a1 Bl e imagE aldr o cdhpion 1 he ez aller q.“_'ﬂ':, piran
Figure 2 Testimg the proposed system when the mitial condition
of Xp sequence s changed from 0001 1o 0,00 (04

Conclusions:

In this paper. we proposed an efficient system for digital
image encryption. Two chaos sequences are used in this
svstem. The first one 18 generated from Réssler chaotic system
and 15 used for selecting the pixel. alter converting the color
image into three vectors, o be encrypted. The other one is
penerated trom Lorenz system and 15 used to change the value
of the selected pixel by using XOR gate. The proposed system
key space control needs 6 parameters (3 for each chaotic
system) and 6 mitial values (3 for each chaoue system) which
add more immumity from burst attacking over the conventional
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ciphers. The key space of the system depends on the image
size, the bigzer image implies the wider key space.
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Analysis of Pollution in Al-Fallujah District by
Using Estimation of Autoregressive Coefficients

Dr. Kawther Aabbood Neamah Arram A Tawfig

Abstrace:

In this research we analvee the data obtnined from Al-Fallujah
hospital for the polluted cuses and compare it with AlYarmouk
hospital for the clean cases, using a new method of estimation of
autoregressive coofficients.

I'he data obtained from the two hospitais of births for the first five
maonths of 2001..Also these data are compared with another data
taken from AlFallujah hospital before 2003 war.

The resnlts show high effects on births like the deathol, newly born
infants, and mutilation occurred in the hearts, spinal cord and in the
Merves system.

Key word:- depleted uranivm, polluted cases, clean eases, Markoy
Process,
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Introduction:

Fallujah is a city that belongs to Al-Anbar province in the
west of Irag on the bank of BEuphrates River, about 60 Km
from Baghdad, with 700,000 populations.

At 2003 1t was attacked by chemical weapons and depleted
L ium,

The effect of these weapons were detected form the cases
brought 1o Fallyah state hospital During our visit to this
hospital we noticed |, accordmg to government figures of
September 2009 | that 24 % of newly born enfants died . one
week after their birth . and 75 % were mutilated. The mutilated
occurred in the hearts, spinal cord and in the nerves system.

In 2002 however, 330 births were recorded ,with 6 deaths.
and one mutilation only.

1-A Markov Process [4]
A Markov process {x,) is a stochastic process which when its
current state is known exactly, s not alered by additional
knowledge concerning its past behavior, One can say it is a
system without memory of the past.
For discrete time Markova chain, the state space is finite or
countable (in this case it 15 finite) and whose time index sel
ist=0,1,2...k

PEY = P [(p4y = D/(x = D] Forallicj, ... (1)
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The probability of x; ;4 being in state j given that x, 15 mn state
i, 18 called one step transition probability, When the one step
transition probabilities are independent of the time variable f,
we say that the Markov chain has stationary transition
probabilities, then:-

P; the conditional probability that the state undergoes a
transition from i to ) in one trial.

To estimate the transition probabilities Py, we let xdenote the
state after the i transition, then assuming that the mital state x;
to be fixed, the likehihood function for the states 1,2 ... k15

Fl Xz, o ) = Pratir Prytegn oo Prep 2y

= ﬁ ﬁ{”fjjﬂﬁ

i=]l jml
Where mn;; is the number of time that the process has been
observed to go from state 1 to state j, Ahmed [1].
It is customary to arrange these probabilities #; in a matrix
form to obtain the following transition matrix P

Poo Por Foz . Pox

p=| P P Pz . Py

Fam PI"; Pz Fi.:.i.:

Ross [5] proved that the maximum likelihood estimates of P; s

“--
P, = H—’: Where ng=Ehyny

TTH
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Andfu 15 the (intwitive) estimate of Py the proportion of time
that the process leaving state 1 will enter to state j.

Now to apply this method to our problem, the number of daily
visits n, of patients was recorded during five months. The set |
n{{}} where n, (/) represents the frequency (number of days)
that corresponds to each state where /=0, 1,2,... k.

According to Box and Jenkins |2] the vector N, where,

n(0)
= |

e (k)
Will satisfy the following relation:-
N, =P N,
=Py ; where P is defined in (1)
= ANy
Where A is the largest Eigenvalue of the transition matrix P,

In order 10 make comparison between the two regions under
study.the clean and the polluted, we consider the following,
suppose that A, is the largest eigenvalue of the transition
matrix of the clean region %; is the largest eigenvalue of the
transition matrix of the polluted region.

We found that im most of these cases A=A, s0 one can
conclude the following:

Ni; = 3iNp For the clean region

TLa
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Ny, = h3Nj For the polluted region
Therefore: Nop > Ny,

50 we expect that the number of affected individuals in the
polluted region is larger than that of the clean region for the
game population number.

1- Eigenvalues and the Population Autocorrelation,

It 15 possible to construct a frobenius standard form of the
transition matrix by applying Danilevskys method [3] that is
for

Poo Pou FPoz o Pm G B - O

, 1 ] o |

F= 'J:Jn iu :F:lz -F:'uc And @ = ﬂ I N {]
Feo P Prz . Pu 'l} ;P

Where Q = 57 PS and is a non-singular matrix since similar
matrices have the same charactenistic polynomial, equal
eigenvalues.

i 8, D{L) = det (P-34) = det (=X}
Where
D) = (Bg = (=R = @, (=07 + B, (=07 + -+ (=100,

= (=D _gat —p L -0

x
= ['_1]i:+1(}_¢c4-1 [ mllk-l)
=0
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When D (1) = 0

Efa O =1
From box and Jenkins [2]
B(BYP, =0

Then@(B) =1 =

&
E=Dmf

we get

1141
Fl =0 .

Comparing (2) and (3) we conclude that the roots of the
polynomial @(B) are equal to the inverses of the eigenvalues,
that 18

B=4".....(4)

It can be easily proved that all eigenvalues of the transition
matrix are always less than or equal to one, and since the roots
of the polynomial @(E) must be outside the unit circle (1o be
stationary) (i-e)A” is outside the unit circle and & will be within
the unit circle. These eigenvalues must be substituted in the
general form of the difference equation of the population
autocorrelation, Taylor [6].

Therefore

g = A A 4 AL L (5)
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Then LL-ELI hi =, and sooon iE‘E":IL =P (T
Simce &< ] for=12.. .0k
Thengy > pg > = > Py

Therefore the correlogram in this result will give damped
exponential curve which coverages to zero-from these
estimates p; one can use Yule-walker system of lincar
equations to find the estimates of the autoregressive
coefficients @; as:

1L By P o B[] (M
By 1 B Bes||@f |
fa =18

ﬂ'ti I T Pr-a
Bt Be—p = 1 Mg Pi
Application and Analysis:

Data taken is included in the Table NO. 2 additional from Al-
Fallujah hospital sitvated in Al-Fallyah town and also time
table NO.3 additional from AL-Yarmulke Hospital situated n
Baghdad southwards.

The data include study of the cases of birth for five months
from (1-1-2011 to 31-5-2011).

The data in these districts has been compared to clean and
polluted cases. It has been limited to Eigen value matrix of
transformations ($*5)

TeT
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Matrix of Al-Fallujah hospital

0086 011 0104 0056 0053 0023 0014 0008
0.oozZ o i 0 i 1 0 0
0 pooz O 0 i il 0 0
gl o 0 000z 0 0 0 0 ¥
1 i S 11 i 0 0
o 0 0 0 00O o 0 0
0 0 i 0 0 0002 D D
0 0 0 0 0 0 0002 0
Matrix of Al-yarmouk hospital
18 0809 009 0 0 0 0 07
0.0181 D 0 0 1 0 0 0
0 QolEL 0 0 0 0 0 0
el 0 0011 0 0 00 0
i 0 0 Q0181 O 0 0 0
a L} 0 0 0.0181 0 i 0
0 Ll 0 0 0 0181 0 4
0 0 0 0 0 0 00181 0

The matrices above have been extracted [rom the data of the
additional wable. From these matrices we follow the following
steps to find the solution:-

Solution steps:
1- Estimation of the population autocorrelation through the

Eigenvalues of the transition matrices was established.
2- Parsimony (less number of autoregressive coefficients)
was obtamed.

Y1t
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3- Comparison between the different regions, clean and
polluted, was identified by the largest Eigen values of
the corresponding transition matrix.

4- The second order autoregressive model AR;, was found
to be the fittest to the morbidity data of the respiratory
disease ,

3- The daily visits for three diseases (heart , spinal cord ,
notochord mutilation ) was recorded in the two
maintained hospitals , and the estimates of the
coellicient of awtoregressive ¢, for the ‘clean and
polluted areas was found in (table-1-) and 1t is clear
from the table that coefficient  of autoregressive save
higher values for polluted region than that of the clean
region .

Table -l-cstimates of the cocfficients of autorcgressive model by
cigenvalues in corporations

Auloregressive regim | 4l &2 $3 44 b5
goefficient '
Dizcase
Spanal 1 ELR L o014 .03 =01 (k]
ooed ) {967 i, 102 211 i),249 i1, (s
Moochord 1 {12 k001 EENITIR
mutilation 2 321 031 0051
ezt 1 {724 RLXIES {024 =100 1
2 Y4 435 b6 (142 -
Sff (1AM

I. Represent clean region
2. Represent polluted region
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Table-2  Duata of AL-Fallujah hospital referring the number of
polluted cases in a day for first five months of vear 2011.

Ellil-il!'ﬁ'l'ﬂ-!|o| '“"1.""'"11111'3!351ﬂ1ﬂ3
B 203456/ 7 8 90 1) 2345678501
IJll:Il]-IiI|H1{ ICCEELEEEECEECLEEERERD
11:m3n11111.34|u|5n7131||.:J|1l]|111215'|"13.ff
1¢1|11145f011|1€34's410||J&n11455|11¢
45302 ELEELEECECELEEEEEELLICED
KEELEKEEE LEE .
ELEEE 1|u~3||411;“.151_:3'341}1135||45+
0: Day M: Month

Table-3  Data of AL-Yarmouk hospital referring the number of
polluted cases in a day for first five months of vear 2011.

TNEENECET l|1|ltlilil :lezgzlfzz'l:za;]
o | 5‘ I1u113451(.|'.ra| 5/ 0] 1 131:55|1:qat]
[l_tnu[njﬂilqitﬂn-r|nuuiﬂiuiunlunuurlulnluanj
fi1|lu!u1;u||u|qn|ulnrun|1a!u|u1|nu|mu|u-1|1|xfr;‘
.ii'1r|1|u;nl| EEECEEEEEEECELCENELICED
-iilﬂilﬂf:llI?’-%llﬂm'l:lllli"l'llﬂ:IIII.F:IIIﬂlll.IZIn'I:II;EB.l'
51{111ﬂ-|l1|11t10||11ia|n'|n|u1lﬂfﬂn{u|lu'li;'|'_if"|'ﬂ

[»: Day M Month

Conclusion:

The current study showed that the rapid mutilations of infants
were because of the smoke coming from depleted uranium. [t is
known that the smoke can have a direet effect throughout
many miles from the center (The ).

But the radial effect weakens as the distance from the center
goes further, but still can affect the respiratory and the
digestive systems.
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54 % of it alfects the kidneys from dissolvable uramum and
0.4 % 15 undissovable and goes out of the body after being
absorbed by the blood with a high percentage (940 %).

The remaining 10% remams m different parts of the body
depleted uranium oxide.

This is undissolvahle remains n the lungs for years and will be
absorbed slowly by the blood until it goes out with urine.
Table | summarizes the result of using our mathematical
model (estimation of autoregressive coefficients).
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Applying Encryption Method to
Color FIC

Nevart Alias Yousif
Faten Hassan Al-Qadhee

Technical Institute of Kirkuk - Irag

Abstract

In this paper a simple and fast algorithm that used XOR function (o
encrypt color images compressed with a fast fractal image compression
(FFIC)was used. The algorithm frst included converting the image
from the RGB color space into the Y1) color space and each band was
treated separately. Main difficulty with fractal coding method is that it
takes long time to compress single image. The FIC is speeded up by
filtration of the domain pool blocks using the centralized moments
coefficients which are applied to each of range and domain blocks.
Another speeding is applied by using these descriptors to determine the
suitable symmetry case reducing the eight isometric trails to one trail.
After finding the fractal coefficients for the best matching, two of the
fractal coefficient are encrypted using XOR operation. The first key
encryption is used to gemerate an array of sequenced numbers with an
increase depending on the kev, and length of the array is equal to the
number of the range blocks, this key is used to enerypt the average
coefficients. The symmetry coefficients are encrypted by another key.
Then quantization, deferential pulse code modulation(DPCM) process
are applied to each of the fractal coefficient. The decrvption procedure
is similar to that of the encryption but in the reversed order. The
proposed method provided fast, good compression ratio (CR), secure
image and good quality for the reconstructed image after
decompression and decryvption process.

Keywords: Image Encryption, cryptography, Fractal [Image
Compression, XOR, FIC, IFS, Moments.
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L.INTRODUCTION
Security is an important issue in communication and Storage
of images, and encryption 15 one of the ways 0 ensure
security. Image encryption techmques try to convert original
image to another image that is hard to understand,; to keep the
image confidential between users, n other words, 1L 15 essential
that nobody could get to know the content without a key for
decryption[1].
Encryption is one of the ways to ensure high security
images and is used in many fields such as medical science,
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military. Modern cryptography provides essential techniques
for securing information and protecting multimedia data. In
recent vears, encryption technology has been developed
quickly and many image encryption methods have been used
to  protect confidential mage data from unauthorized
access[2].

Fractal image coding is a mathematical process used to
encode bitmaps contamng a real-world wmage as a set of
mathematical data that describes the fractal properties of the
image. Most data contains amount of redundancy. which can
be removed from storage and replaced for recovery. Based on
this fact and on Bernsley's assumption| 3], many objects can be
closely approximated by self-similanty objects which might be
generated by use of Iterated Function System(1FS), where the
IFS can be seen as a transformation between the whole and its
parts, the fractal image coding evolved. Hence, the main
problem that arises s how to find these IFS transformation. It
was Jacquin[4] who solved this problem by developing an
algorithm to automate the way to find this transformation
based on the fact that different parts of the image at different
scales are similar and on the assumption that the image parts
do not need to resemble the whole image, but it is sufficient
for them to be similar to some other bigger parts in it. Using
these advantages, the FIC became an inspiration for solving
several techniques whose main characteristic is the use of the
similarity property in image block{3]. In this work, a
symmetric key encryption is applied using XOR operation to
the fractal compressed images that speeded by using moment
descriptors on color images.



T8 g pkally edldl amh Aaalall g galall A48 Ao

2.PREVIOUS WORK

Many algorithms are available w protect image from
unauthorized access, Gao H., Zhang Y., Liang 8. and Li D,
have proposed a new image encryption scheme based on a
chaotic system and on power and tangent function instead of
lingar function. It uses chaotic sequence generated by NCA
map to encryptl image data with different keys for different
images by using XOR operation with the integer
sequence[6]. Seyedzade S, Atami R, and Mirzakuchaki 5.,
proposed a novel algorithm for image encryption based on
SHA-512 hash function. The algorithm consists of two main
sections: the first does preprocessing operation to shuffle one
half of image and the second uses hash function to generate a
random number mask. The mask is then XORed with the
other part of the image which is poing to be encrypted|7].
Amitava N. has proposed an algorithms using afline
transform and encrypted the mage using XOR operation,
They redistribute the pixel values to different location using
affine transform technique, The transformed image is then
divided into (2x2) pixels blocks that encrypted by four 8-bit
keys (64 bit) [8]. Emad 5. O. presents a secured image
compression system for satellite communication based on the
fractal theory of iterated contractive image transformation
combined with the EHMC alporithm{9]. Rad R. M. et al,
exploits the scan patterns and function XOR in three stand
alone steps. The simulation results for pray-level images
show that the proposed algorithm has great performance in
terms of sensitivity, speed. and security] 10].
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3. IMAGE ENCRYPTION

The process of encoding plam text messages into cipher
text messages is called encryption and the reverse process of
transforming cipher text back to plan text 15 called
decryption. Image and video encryption have applications in
various fields including internet communication, multimedia
systems, medical imaging, Tele-medicine and military
communication. Color images are transmitted and stored in
farge amount over the Internet and wireless networks, which
take advantage of rapid development in multimedia and
network technologies. In recent vears, plenty of color imagd
encrvption approaches have been proposed. Untl now,
various data encryption algonthms have been proposed and
widely used, such as AES, RSA, or IDEA most of which are
used i text or binary data. It 15 difficult to use them direcily
in multimedia data and inefficient for color image encryption
because of high correlation among pixels. For multimedia
data are often of mgh redundancy, ol large volumes and
require real-ime mteractions.

The many schemes used for enciphering constitute the area
of study known as cryptography, There are three main types
of cryptography:

1 Secret Key Cryptography: This type of cryptography
technique uses just a single key. The sender applies a
key to encrypt a message while the receiver applies the
same key to decrvpt the message. Since only single key
is used so we say that this is a symmetric encryption.
The biggest problem with this technique is the
distribution of key as this algorithm makes use of single
key for encryption or decryption.

ey
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. Public key cryptography: This type of cryptography
technique involves two key crypto system in which a
secure communication can take place between receiver
and sender over insecure communication channel. Since a
pair of keys is applied here so this technique is also
known as asymmetric encryption, In this method, each
party has a private key and a public key. The private is
secret and is not revealed while the public key 15 shared
with all those whom you want to communicate with,

iii. Hash Functions: This technique does not involve any
kev. Rather it uses a fixed length hash value that is
computed on the basis of the plam text message.

Cryptography  technique needs some algorithm  for
encryption of data. Nowadays when more and more sensitive
information is stored on computers and transmitted over the
Internet, we need to ensure information security and safety,
Image is also an important part of our information Therefore
it's very important o protect our image from unauthorized
access[11].

Decreasing the level of encryption (using, for example. parual
encryption) does not yield much improvement in compression
efficiency. Hence, if complexity permits, full encryption
should be employed to maximize security of the transmitted
images[12].

Tar
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4. FRACTAL CODING

The mam idea 15 to decompose the image into segments by
using standard image processing techniques such as color
separation, edge detection, and spectrum and texture analysis.
Then each segment 15 looked up n a library of fractals. The
library really contains codes called ierated function system
(IFS) codes, which are compact sets ol numbers. A set of
codes for a given image are determined, such that when the
IFS codes are applied to a suitable set ol image blocks yield an
image that 1s a very close approximation of the original. This
scheme is highly effective for compressing images that have
pood regularity and self-similarity [13]. Barnsley's collage
theorem|3] provides the basis for converting natural images
into [FS code, and a random iteration algorithm could be used
to "decode” the data back to images.

The IFS code is actually a set of affine transformations. An
affine transformation maps a point back o the same set of
pomnts it came from. General form for an  affine
trans formation[ 14]:

vG)=C DO+ =Giatp) O

If the translations, rotations, and scaling that make up W are
known in advance, then the coefficients may be calculated by:

a=rcosf, b==sin_ ,c=rsinf d=35cos
Where,
r = scaling factor on x, 5 = scaling factor on y.
f= angle of rotation on x, = angle of rotation on vy,
¢ = lranslation on x, = translation on v.
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For a range block with pixel values (r,, r,....r0), and the
domain  block (d.d.....d, ) the contractive affine
approximation is [2]:

r, =sd,+0 (2)
Where, r," is the optimally approximated i"" pixel value in the
range block. d, 15 the corresponding pixel value in the domain
block. The symbols s and o represent the scaling and offset
coefficients, respectively. Taking the average of both sides in
equation (2) the following equation 1s obtained:

r=sd+o (3)

So, this contractive alfine transform could be rewnitien to
become in the form:

r =3ld, —r._.‘]+;
i4)
Where.
&= ] =l
r = F'I
= (3)
- 1 il
d==34
= (6)

Where. m 15 the block size.
From equation (4), the fractal parameters become s, » |
mstead of the of the conventional {5, o! coefficients in
traditional IFS mapping equation (2).
The scale (x) parameter could be determined by applying
the least mean square difference (y') criteria between the
approximated ( r;" ) and actual ( r; ) values: that is:

2 _ Leom=1p ¢ -
x* = —Fizo ('~ 1) (7)
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Before the determination of (¥) values. the values of
the scale (s) and range average (r ) values coefficients
should be bounded and quantized[2].

Moments describe  the shape’s layout (ie., the
arrangement of 1ts pixels), a bit like area. Compactness
and irregularity order descriptions. The calculation of
moment nvarianis for any shape requres knowledge
about both the shape boundary and its interior
region|14].  Given a hmction ffx,v), the regular moments
are defined as[ 14]:

M= ZZ-'-'P}'H,ﬂI.J'} (8)

H.. 15 a two-dimensional moment of the function fix,y),
the order of the moment is (p+g). where p and g are
both integer numbers. To translation invariance, in  the
mage plane, the image centrism is used to define the
central moments. The coordinates of the center of
gravity of the mmage are caleulated using the following
equations| 14]:

- .'Hm is ﬂ"ﬁru'

¥ == 9
Moy M. (9)

For an image block f(x.y) the central moment of order (pt+q),
arpund the block's central point (X..¥.), is defined as:

gz

M(p.g)=3 2 (x=x)"(p=y) flx,») (10)

From the pair of n" moments {i.e., Min,0)& M(0, n) | the
tollowing moments blocks descriptors could defined:
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g, = M Cn) - M*(n )
,1,?2{[}1.|r‘,|+-.“:'["-m {(11)

n

The values of the factors (R) are rotation and reflection
invariant. This result implies that "if the two blocks (range and
domain) satisfy the contractive affine transform (equation 7),
then their moments ratio factors (Ry and R;) should have
similar values, This doesnt means that any two blocks have
similar B factors are necessarily stmilar to each other”. This
derived conclusion was utilized. to speed up the domain blocks
search. Instead of matching all domain blocks histed in domain
pool with each tested range block: it is enough to test the
domain blocks whose R factors are close to the R-value of
tested range block[15]. The moments (M, .M.} of each block
are determined, and then the blocks are indexed, also its
symmetry (or isometric states) are indexed using the following
three Boolean criteria:

1) 1s [M,| = [M,|or not?
2) is M= (0 or not?
3) is M, = 0 or not?

The required isometric process is asscssed using a predefined
lookup table whose indices depends on the isometric indexes
of the two matched blocks[14].

The values of adjacent pixels in an image are often similar,
Le., they are highly correlated. This property is exploited in
predictive coding techniques where the value of a given pixel
15 predicted based on the values of the surrounding pixels.
Differential pulse code modulation (DPCM) is procedure of
converting analog to digital signal in which analog signal 15
sampled and then difference between actual sample value and
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its predicted value is quantized and then encoded forming
digital value[16].

5. SECURE FRACTAL SCHEME

In the proposed secure fractal coding scheme, some sensitive
parameters in fractal image coding will be selected and
encrypted. Only some parameters of image data are encrypted
while the others are left unchanged, To keep secure, some
principles are required to select the suitable parameters:

. The parameter with the properties of large space and random

distribution 15 preferred to be encrypted. because it will be
more difficult to be broken. If the parameter is in random
distribution, then the difficulty of statistical attack will be
mcreased.

ii. The parameter with high sensitivity is preferred to be
encrypted. It the quality degradation 1s big, the parameter 1s
regarded as of high sensitivity.

iii. For parameter encryption, the cipher with high security is
preferred. The parameter should be encrypted with the cipher
that has high kev sensitivity. It can confirm that a slight
difference in the key will lead to great differences in the
parameter [17] .

The security of image can be achieved by various types of
encrypiion schemes.
 Number of pixel change rate (NPCR) :It 15 a common
measure used to check the effect of one pixel change on the
entire image. This will indicate the percentage of differemt
pixels between two images. Let 1.(1. J) and lpse(i, 3) be the
pixels values of orgmal and encrypted 1images. 1, and Iy,

Tas
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at the ith pixel row and jth pixel column. respectively.
Equation {12) gives the mathematical expression:

NPCR = EM, E, D(L i) x = (12)

Where, D(i.j)=0 i L1, ) = Ipelic j) . ifnot then

Dii, 1= 1

¢ Unified average changing intensity (UACI): A small
change in plaintext image must cause some significant
change in ciphertext image. UAC! 15 helplul to identify the
average intensity of difference in pixels between the two
images, For the plaintext image [(1, j) and encrypted image
Iene(l)) the equation (13) gives the mathematical
expression for UACL

HACI = I3, jH- |J¢{‘|:'z'ﬁznrfllll 1000, (13)

Higher NPCR values are desired for ideal Encrj.-fptic-n schemes.
The UACI values must be in the range of 33%. Two images
are taken for comparison| 18].

The paper also carried out a comparisons between the
histograms of the original and encrypred images to sce the data
range changing after encryption.

6. PROPOSED ENCRYPTION METHOD

The main objective of this paper is o encrypt the
compressed color image with FFIC. The range image first is
transformed from the RGB color space to YIQ color space
where Y 18 the luminance component, and the other
components (I and Q) are the chromatic components. Each

L)
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band (Y, | and () 15 down sampled to create the domain
image. The range image is partiboned into array of non-
overlapped fixed size blocks (4x4) and the domain image 15
partitioned into an overlapped fixed size blocks (4x4). FFIC 1s
applied to find the best matching domain block for each range
block using IFS coding. The result of the fractal compression
are the coeflicients: average, scale, domam posiion and
symmetry state.

Two of these fractal coefficients (average and symmetry)
are encrypted using XOR operation using symmetric key
algorithm, The average coefficients for all range blocks are
encrypted by 8 bit secret key (K) that is used to generate an
array of keys of length egual to the number of image blocks,
the array values start from (0) with an increase of K. As an
example, if the key is 5, the array will have the values (1), 5,
10,....) which are used to encrypt the averages of the blocks
with XOR function. Other 3 bit key is used to encrypt the
symmetry coefficients (which takes 3 bits to be represented).
The scale and domain index coefficients are left without
encryption because they are sensitive parameters and affected
to the reconstructed image.

To obtain good compression ratio, the resulted FIC
parameters for all blocks are quantized and coded with
DPCM as further entropy coding, this saves low values which
represent the differences instead of the coefficients.

The encrypiion and encoding steps are summarized by the
following algorithm steps:

Input: The arigmal color bitmap image.

Output: Fractal parameters for the compressed and encrypted
image file,

step 1: Load the original bitmap image with RGB form.
step 2: Convert (R,G.B} arrays to (Y. LQ) arrays.

%
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step 3: For each color componemt ( Y, | and Q) do:
step 4: Down sample the range image to produce the domain array
of quarter size of range that represents the domain image.
step 5: partition the range image into a non-overlapping fixed
blocks.
step &: partiion the doman image into an overlapping blocks of
size: 2x2 or 4x4,
step T: Gienerate the array of encryption keys of size equal to the
number of image blocks.
step 8: Find the moment descriptor for all domain blocks and sort
them according it,
step 9: For ¢ach range block do the 1FS mapping:
|} Find The range average parameter { T } and scale (s)
using affine mapping for the corresponding range block
(d).
2} Find the moment descriptor for the range block.
3} Pick up a domain block from the domain pool with the
defined jump step.
4) Match the range with only domain blocks that have the
same moment descriptor,
5) Perform one of the isometric mappings depending on the
mioment descriptor.
6} Find the minimum error of the matching.
7} af the mimimum error 15 less than the threshold, consider
the block as best match block, else goto step 3.
%) Encrypt the range average parameter with one of the
previously generated keys.
9) Encrvpt the symmetry parameter with another external 3
bits key.
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110} Encode the fractal parameters of the best matching block
obtained from the previous steps (encrypted average,
scale, encrvpted symmetry and domain position) with
DPCM and quantize them,

11} Save the fractal parameters into the encryption file.

12) End for loop (take next range block)

step 10:  End for loop ( take next color component)
step 11:  End.

The decoding stage will take the inverse steps. The image
must be decoded with DPCM, de-quantized, decrypted with
the same keys used by the encryption process, perform inverse
IFS, and at last the image will be retransformed from Y10 to
RGB color space.

The proposed encryption method was applied to three
bitmap images (Lena, Pepper and Parrot), the encryption
coefficients (NPCR and UACI) are tested for the system. Also
the compression performance i1s evaluated using the peak
signal-to-noise ratio {(PSNR) to measure the quality, and the
compression ratio{ CR) for the reconstructed images. The jump
step used for the compression was 2 to accelerate the search
process, and different block sizes (2x2 or 4x4) are tested to
find the best performance for the system. Another comparison
using histogram is made between the original and the
encrypted images with cach block size.

8. RESULTS AND DISCUSSION

The proposed method performance for the resulted images
was tested. The PSNR and CR were used to evaluate the
compression  performance for reconstructed images. The
security tests against differential attack are used by
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calculation of the NPCR, UACI, and the image histogram
which is an important feature in image analysis,

From figure |, for the three tested images (Lena, Pepper
and Parrot), if the block length 1s small (blk=2) the PSNR 13
best than it with (blk=4). but the CR is very low, and also the
block length effected only on the vision of the images but the
encryption parameters has not changed, so the preferred
block length is 4 that gave higher CR and secure encryption.
Because of the use of moment features in the compression
stage, the encryption with the encoding time was lowe than (2
sec), unhike the traditional FIC that suffers from high
encoding Lime,

The encryption algorithm tested results proved that it obeys
the secure encryption principles, it gave a high NPCR (about
9E%), and UACI with the acceptable range about (33-37)%
and the histograms shown in figure 2 proved that the
histograms of the encrypted 1mages are nearly umform and
different from the histograms of the original images (whatever
the block length was), The histograms shows the data range of
the encrypted image. The data range 15 the range of intensity
values actually used in the image.

9. CONCLUSION

The paper proposed a secure algorithm to encrypt images
after compressing them wsing FFIC with a good compression
and encryption properties. The decoding process is composed
of iterated contract transforms. That 15, the imitial image range
block is transformed by the iterated fractal transform, which
makes the imitial image contracted 1o the origmal image. The
uses of FIC offer the advantage of increaing the security
because of the use of the fractal codes instead of original

T'IT
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image. When some of the Iractal coetficient changed using the
encryption process, the image cannot be transtformed correctly
to the original image. The hacker must guess the encrypted
parameters, also the wse of two keys and long kev array has
increased the security of the algorithm. Another possibility for
future research is to encrypt other fractal parameters using
different keys for each of the three color components of the
image,

Blk=? PSNR= | Blk=4 Reconstructed

Origimal Lena 7.39 PSNR=T.48 fena
JE6x2 50 CR=2.11 CR=8.5% ﬂil-.'=-l
NPCR = NPCR=08 | PSNR= 30.91
BE%s . CR=H.50
UACI=M L ACT=32
Ve Y

Hlk=2 PSNR= " Blk=4 PSNR= | Reconstructed
Crriginal Pepper | 6.57 | b6 [ Pepper
256256 CR=1.31 CR=9.33 Blk=4
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LT



Todo o kel y bl sl

NPCR =
9%

UACI=A7

CR=933

Blk=} P3SNE= Reconsirucoed
| ﬂl"'!_'llﬁ.l.l Marroi TAMp T.14 Parrd
I84xl56 CR=1.04 CR=3.98 Hik=4
YPCR = NMCR = FSNR=
| ggy, 98", H#0.87
CR=8.9%
UACI= 6% UACI=38%,

Figure 1: The resulis of the encryption, cnruplt.‘..-iilm parameters and
reconstructed images for { Lena, Pepper and Parrot) with different hlock
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Figure 2: Histograms for the ongimal and encrvpted imagesi Lena,
Pepper and Parrot)
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Abstract

Huge investigations have been made by  the research
communities in wireless systems, especially in the past decades.
There are a lot of applications over wireless communications
networks that have appeared in the recent time, including cellular
phones, wviden conferencing, MMS, SMS, web browsingetc.
Communications through wireless channels are exposed to errors in
transmission. Moreover, efforts are being made to secure wircless
eommunications through the use of modern eneryption technologies.
In this paper a combination of cryptography and simple channel
codes are presented to make security and forward error correction.
The system has been tested to transmit and receive a text with and
without encoding for Additive White Gaussian Noise (AWGN) The
results showed that it can receive the text with no error at 6 dB of
Signal to Noise Ratio (SNR) without using channel coding and 1 dB
with it. In addition the systems is experimented in urban wireless
system, and has shown that it needs 9 dB to receive the text with
acceptable error. All tests are done using Matlab version RI014a.

Kevwords :Cryptography, channel code, Security .
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1-Introduction:

In the last decade, a lot of applications over the wireless have
appeared, and many of them are under development. Among
the most prominent end-user applications that are received on
the popularity of a simple messaging, cellular phones,
multimedia messaging, inernet access, web browsing, file
transfer, streaming audio, video and visual conferencing is the
tip of the iceberg. There are large variations in the wireless
systems applications (the previous applications). Therefore,
the error tolerance of these applications varies depending on
the application, for example. there is more tolerance for errors
in voice communications compared to the fle transfer
apphications [1]. In addition to that, data were sent through
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wireless communication channels were exposed to 1ssues of
data security. Therefore, to overcome these difficulties,
cryptography is adopted to secure the data transfer, must be
protected against manipulations of (ransmitted data or
eavesdropping, or disclaimer of data origin. It is worth
mentioning that the topics of data security and error
corrections, are still dealt with separately [2]. Redundant
information 15 applied in channel coding for detectioning or
correcting errors when data are transmitted through noisy
channel. Cryptography is apphed to provide secure transfer of
information from manipulation, or eavesdropping or
masquerading of data origin [3].

References [4] and [5] show the cooperation between
cryptography and channel coding: improvement of decryption
outcomes by using channel decoding,or wvice wversa. the
improvement of channel decoding by using cryvptography. The
"Joint Channel Coding and Cryptograph” for this concept was
launched. The channel code and cryptographic techniques are
considered as mmner and outer codes respechively [3).

Owver a noisy channel a eryptographic check value for the
message is transmitted through channel coding mechanics
(coding/decodmg). The process of decryvption for the check
cryptographic value is very sensitive, hecause when one or
more bits of the decryption input are wrong, about fifty percent
of the decrypted bits are false, which leads to verification
failure in valoe of the cryptographic check. Therefore, every
bit in the message and the check value ol the crvptographic
must be correct at the decryption input. A correction method
called soft decoding input is applied to solve this problem [4].

¥
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Authors in [6] used Low Density Parity Check (LDPC)
channel codes for security. They proved that the combination
of signaling and coding for secrccy is more effective than
either one alone and 15 key to providing information-theoretic
security in more practical systems.

In this paper attempt has been made to design a wireless
system including security to hide, the original information data
ultimately through the decryption process to the messape
contents in the ornginal mformation. In addition a simple
channel code is added to the system to ensure the message 15
received without error.

2- Cryptography:

Cryptography 18 used to keep secret certain information
which has always existed, and tries to preserve secrets [7].
When the data are processed through some substitute
techniques, table references, shifting techniques or
mathematical operations encryption will occur, These
processes produce a wvarious form of that data. The
unencrypted data denote to the plaintext and the encrypted data
to the ciphertext, that represents the original information in a
diftference form [8]. This paper will focus on caser cipher, this
tvpe of cipher doesn’t depend on key, it depends on shift (+) or
(-) for the letters (A.. Z). For instant to encrypt the letter "a",
ascil code of "a" is 97, so 97 +3 is the asci of the ciphered
letter, and so.

Yy
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2-1- Encryption:

Information secrecy can be achieved by encryption means.
A modern technique of the encryption is a mathematical
conversion {algorithms) which deal with messages as algebraic
elements or numbers in a space and convert them between a
region  of “meaningful messages™ and a  region of
“unintelligible messages”. Cleartext refers to the messages in
the significant region while ciphertext refers to the ambiguous
output from the encryption algorithm. Secrecy 1s at the heart of
cryptography. Fig.l shows the encryption process [7, 9, 10].

The encryption can be achieved by using anthmetic
modular, first the letters are transformed into numbers,
according to, A=0,B=1,....... Z = 25, Equation (1) shows
mathematical description for encryption letter x by a shifi » [9,
11, 12}

BLr ) = CE4nE B ZB v s sowsnncoss soicasasnsn b1 )

In this paper a simple method has been used to encrypt or
decrypt text which is Caser Cipher. The method depends on
shift letter which is shift (+3) for encryption or shift (-3) for
decryption. This type of cipher doesn't depend on a key or
symmetric key. It depends on shift of a certain number

T¥T
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Figure 1: Block diangram of encryption process

2-2- Decryption:

The process of decryption is the opposite of the
encryption process. The buffer must be imtialized with the
same initial value that was used to start encryption. The pracss
couldb fixed constant or part of the secret key.

n"||+] “‘h’llﬁ '[_1|
Block Cipherk

Buffer C;

Figure 2: Block diagram of Cipher Chaming Decrvption

similarly, decryption 15 performed,
Dx)=(x=n) mod26.......wieuu.(2)

L]
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The modular operation has different definitions. In the above
equation, there has been need 1o subtract or add 26 when the
result 1s in the range 0...25. 1e., if x+n or x-n 18 not in the
range 0...25, [9,11,12 ].

3- Channel Coding:

Many recent researches m coding have been im the region of
joint source and channel coding as well as widely distributed
source coding and data compression using methods that are
more conventionally associated with channel coding [13]. The
most important channel codes and widely used n modern
communication systems is Convolutional Codes (CC). Due w0
the fact that CC has regular trellis structures . it is used for
increasing the transmission rehability and hence Viterbi
alzonthm can be used for the decoding [ 14].

A binary convolutional encoder of rate & & < n)
generates an n-bits word for every k-bits word at the mput. A
three-tuple (n, &k m) is denoted a binary CC, where n
corresponds to encoder output bits which are generated, k are
received input bits, and for which the » current outputs are
linear combinations of the present & input bits and the previous
m * k input bits Fig. 3 shows the encoder for the binary (2, [,
2) CC with generators g; = 7 and g»> = 5 ( numbers in octal),
where g, represents the /" output of the generator polvnomial
characterizing. [13].

TWVa
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Figure 3 Convolutional encoder

The iput of the sequence u to the convolutional encoder
with a rate of &/ of k tuples [13]:

IR | TR . ) O P A e (3)
The »- tuples output from such encoder is a sequence v:

o EE sl R A4}
From the coding theory, it is possible to use the D element
as an operator to represent the above mput and output as:

u(D) = {ug+Duy + DUz + ) conerinninnens (5)
and
V(D) = (Vg + Dy + D0 + o )eciviniiviiininenns (6)

Another representation of composite form for convolutional
encoder the sequences of input and output 1s as follows:

== 1 4 k, 1 2 k.,
u=(ud, whs e, iy whoufs oug; ud, ud e uf, o e d®)

v=(0r i vievhrt vk kel vl DaindB)
The code word in a convolutional code is generated by
simple multiplication of the
sequence of input message with a vector or matnix called

generator matrix as follow:

Tl
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L TT i A . (9)
The generator matrix G¢D) in a form of polynomial with a
size of k X n is represented by

[16]:
9" (0) g7 (D) ... (D) ]

Gy =|9 @ g”®) . g"®) | (10)
gD gP (D). giP(D) |

The Viterbi decoding i1s an optimal algorithm for decoding of
CC. It consists of three major

Parts:
Branch metric calculation for hard decision and soft
decision decoders.

Path metrics calculation using a procedure called ACS
(Add-Compare-Select). This  procedure 1s repeated for every
encoder state.

Trackback the decisions made by path metric due to

maximum-likelihood which restores in Back-trace umit. Since
it does it in opposite direction, a Viterbi decoder contains a
FILO (first-in-last-out) buffer to rebuild a correct order.
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4- System model:
The system used in this paper is shown in Fig. 4.

Encryption | | Convolu. | Adodulatson
caser +3 '_1 Encoder [ '] BPSK

| E— d k -

hOirce |

P
Channel |

| Sink IH— Drecryption ._| Convolu, ! Ur.ﬁhtxlm_llalhtl ‘J
caser -3 Decoder [ BPSK

Figure 4: System model

The source is the data to be communicated, such as a text
file, voice, or video, In this paper attempt has been made to
transmit text file without any error in a media of wired and
wireless environments. The encryption hides or scrambles
information so that unitended hsteners are unable 1o discern
the information content. A redundant data is added to the
mputs gymbols in the channel codes 1n a way that allows errors
which are conducted into the channel to be corrected.
Convolutional codes are used n this paper because they are
very simple to encode and decode and powerful to correct
errors in various environments. The constraint length of
convelutional encoder 15 7 and the generator polynomials are
[171, 133], which are practical parameters. The code rate used
15 'z, this means that hall data i1s carrying information and the
rest data is used to detect and correct error. Redundant data
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can be compensated uwsing high level constellation of the
modulator which collect two bits or more in one symbaol.

The modulator converts symbol sequences from the
channel encoders into signals appropriate for transmission over
the channel which requires the signals be sent as a continuous-
time voltage or an electromagnetic waveform. In this research
the above two forms have been used for compression. Phase
Shift Keying (PSK) with Binary PSK (BPSK) and Quadrature
PSK (QPSK) with gray code are used as modulation schemes
in this paper.

The channel is the media over which the information is
conveved, It may be wired or wireless. As signal pass through
a channel they are corrupted. For example, noise may be added
o signal, timing jitter, it may experience time delay, suffer
from attenuation and interference with other signals. The
channels are frequently charactenized by mathematical models.
In this paper Additive White Gaussian MNoise (AWGN) and
Rayleigh fading channels are used. At the received end. all
processors are mirrored to 1ts counterpart in the transmitter
side,

5- Simulation and results:

All simulations are done using MATLAR version R2014a
and the results are obtained and cleared out as tables and
graphs. The simulations have been done in the form of four

steps:

ey
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5-1- Encryption and Decryption:

The first step 1s to evaluate the encrypter to make sure
that this block can encrypt successtully which means that any
one cannot read the encrypted text. The following text is used
for first experiment: “MY BABY HAS BEEN MISSING FOR
OVER A MONTH NOW, AND I WANT HIM BACK 50
BADLY". Each letter will be converted into American Standard
Code for Information Interchange (ASCIL), so that the above
text becomes as the fallowing numbers:

" “77121 32 98 97 98121 32104 97115 32 98
107 101 XY Yo 3% Yol 102 Y92 Yed %04 TY VY,

YR 8 P ONRE Yy NYAAYY Y SV EOANY Ny
T 1Y ¥ E£99YT 1M%%Y %Y PY %« Y17 O%Ys Yy
e V2 148 TYT 113 14 4% Y44 TY T TY V.
5% 44 FY TT V1Y 11 Y %W 9§ q4Y qA  TY
Yy Tl Y™

Then apply caser algorithm or shifl each of the above number
by +3.

Then converting those numbers to mod (26) to obtain (A - Z)
or (0 - 25) as shown:

"8 0200 23 22 23 20 3 22 14 23 0 0 9 B
414 14 4 9 2 1 10 13 10 17 O 13 22
& 109 15 3 92 10 18 22 9 25 4 18 2
9 15 34 8 23 22 24 6 14 10 23 22 2
T 2.

LI
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Then each number is converted to binary form to be accepted
in the channel coding block.

5-2 Transceiver System:

The second step is to use such encryption with transceiver
system with AWGN channel to transmit any encrypted text
and received it without error and then decrypt it to retricve
such text as in onginal manner. The system 15 now without
code so expect to get an error during transmission at low
Signal to Noise Ratio (SNR). For SNR=1dB and BPSK and
for the same text used in the first step, the received text in this
step is
"MyBSBiHASBEN MISSIGIPROVERANONThNOWA=DIWaN
SFI=R=K[COBADLy" As is clear the received text contains
17 letters in error form so we cannot read the text correctly.,
The bits in error are 26 and Bit Error Rate (BER) 15 (.0489,
The minimum value of SNR, which can obtain the text with no
error is 6dB. Table | is summarizes the resulls for each value
of SNR from 1, to 6 dB:

Table | Summary Resulis of 5-2 subsection

SNR (dB) | No. Letters | Bits in error BER
in error

1 17 20 0.0493
2 12 13 0.032
3 T 3 0.0123
4 2. 3 0.0074
5 1 2 0.0049
6 1 0 ()

From the results in table | it has been shown that the
error decreases dramatically and the BER must be less than

A
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0.0049 to achieve the text without any error. But it is clear thai
up to 4 dB of SNR we have only two letters in error which
indicate that the system active above such value of SNR, but
the channel used here is AWGN which is an ideal state.

3-3 Transceiver System with Channel Codes:

Now repeating the last subsection with the same parameters
and text, by adding CC 10 the system to show the effect of the
presenceol channel codes within the system. For 1dB SNR the
received text (]
"gvbabyhasbeenmissingforoveramonthnowandewanthimbacks
obadly". As it is clear only two letters are in error, while it
needs 4dB o get the same amount of error for the system
without code as shown in table 1, which indicate that channel
code makes the system active i low SNR. To increase the
spectral efficiency the constellation has been increased up to 4
or two bits per symbol to reduce the bandwidth by 50%. When
SNR is 3dB the resulis show that the error is the same as the
system without code but the SNR 15 4dB, which mcans that
1dB gain is achieved by adding CC with the same bandwidth.
Another comparison can be done using the plotting of Bit
Error Rate (BER) versus SNR to show the potential of such
system. Fig. 3 shows 3 curves, at BER of 107 and for Binary
Shift Keying (BSK) Modulation (M=2), 6 dB code gain can be
achieved. But here the spectrum must be doubled because the
code rate used i1s 2, from other hand, when M=4 the system
can achieve 2dB gain as illustrated in Fig.5, which shows that
the system can provide good performance.

5-4 Wireless Transceiver:
In subsections 5-2 and 5-3 the channel used is AWGN,
Here the system will be used Ravleigh channel model used to

TAY
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simulate wireless communication with no line of sight (urban
environments) with parameters: Input Sample Period: 1.0000e-
05, Doppler Spectrum: [1x] doppler. jakes], Max Doppler
Shitt: (0, Path Delays: 0, Path Gains: 0.0553 + 0.0908:. Here it
15 impossible to transmil any information without channel
codes, but such system with CC can receive the transmitted
information at specific SNR.
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Figure 5: BER comparison of the system

For the previous system but with Ravleigh channel the
fallowing text is received without any error at SNR=Y dB:
“Mybabyhasbeenmissingforoveramonthnowandiwanthimbacks
obadly™

But when reducing the SNR to 8dB, many error show in the
text as shown:
“mzerfvhasbeenmissim{pwfmwdxawbphvnowakdhaynthimbac
ugmeuiur”. Because the amount of error now out of code
capability. Note that for AWGN channel the error 1s reduces
linearity as indicated in table 1,
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6- Conclusions:

In this paper a system has been designed to combine
Cryptography and Convolutional Codes. Such system can
transmit and receive text messages through various tvpes of
channel, The system has been experimented with AWGN
channel with and without code. It has also been tested with
wireless Rayleigh fading model. The results confirm that the
proposed system can transmit and receive any text with
acceptable error for AWGN channel. 4 dB of SNR is enough
to receive the text with only two error letters without codes,
while only 1 dB 1s achieves the same results when adding
channel code. On the other hand the system needs 9 dB of
SNR for urban environments to receive the text without error
but 1t 15 impossible to do this without channel code.
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Comparative Investigation of Different
Receiver Filter in the Satellite optical
Wireless communication systems
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Absiract

Optical communications that links between satellites promise to
become an important element of future space infrastructure and are
the subject of considerable development, A comparative
performance investigation of influence of many filters in wireless
communication transceivers is presented in this paper. The three
filters of channel 1 have low pass Bessel filter, channel 2 has low
pass Butterworth filter and channel 3 has low pass Gaussian filter
are wsed in this research with non-return-to-zero transmission,
Changeable distance from 100, 200, 300, 400 km for the different
channels performed with the different values of aperture diameters
varies from 10 em to 40cem. The system , modelled and simulated by
using optisystem software, in optical wireless communication
Channel (OWC), is evaluated with mainly presentation signal
power, delay, ()-factor and BER. It has been concluded that Low
pass Bessel filter gives the best resolts compared with the rest of the
filters.

Kf}'ﬁul‘dh ¢ Comparatve investigation . YWireless Communication, saiellite
optical,



""'JJJHJ I.H.." Jaldl -E,l..i.la.]li'-.’..i'.dl-;dﬂ;ﬁ?.i

CNLaN) Al dalice B adlidall Clad jall 45 i gl
deliall jLaS ALl 4y guial)

gk 8d 5 dass ‘;Jl.q.i,,q.‘q,.n-g.‘l‘-..'l

g A e — A g 1 g Ay S i Al

ealdloldll

| ophaia (5 guis g JEET Laf ¢ Lages | aie Ao libal Lol s 450 peadl Siflealy) a3
AAT S pall Jp sl Al 2 A ) e S ) g
pakile g0 pdpe AR BURN Gadilp AL Augdad el MR
I g ( Butterworth filter) saiida g pk u 485530 501D 5 (Bessel filter)
Aemall paki B Jaad S0 D0 pian , ( Gaussian filter)osiiie 1y md e A0
Bohda Sl o1 Al il (NRZ) sl Y Bagall g aa JRGE 2D 5 el
Ca g gl el Al Ay Alliha Sl St o0 AP e e Y Ve S g S
SLAN 3 . optisystem gl pla80ul; BlSlae g pUB Ciitl g JdaS am f 0 1 as Y
i) sy VA5 LM B S A 0 g (OWC) A LTy g 4 peald)
23 e Cds Bit Error Rate (BER) Usid fad L (O-factoridgadl Jeal
gk e A0 e D Ll e (low pass Bessel filter) O A8k il ad 4l
e

l.Introduction

The Optical communications transceiver could be
developed in terms of lengthy fibers in wireless systems in
order to provide the principle of optical wireless
communication system in space communication . The use of
optical wireless communication systems in free space to
increase the bandwidth and decrease the consumption power
[11.[2].a5 a result of the increasing demand to meet the large-
scale traffic, driven mostly by the armival of the Intemet access
and HDTV broadeasting services at high speed between two

AN
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locations which offers by optical communication. Space-based
optical communications using many techniques used can be
used in all applications successfully like space communication
for example between Satellite and space as well as the deep
and terrestrial communications(e.g, enterprise connectivity and
last-mile access network )[3].

To connect one satellite to another [SOWC can be used
whether the satellite in different orbits or m the same orbits.
The orbits for satellites commonly used to revolve around
Earth such as GEO, LEO and MEOhave important uses and
will require an extremely correct tracking system o occupy the
beacon signal of one side and a quadrant detector m tracking a
sysiem at other satellite. The other satellites could well relate
and will be in correct line of sight. To meet this requirement,
the Ephemeris data onto  first rough pointing satellites  will
give good pointing to the other satellite [4]. Many satellites
like  European Space Agency and Japan satellites are
designed in the idea of inter satellite link presented by
[5).[6].For transmission of data onto high rates proves to be a
better alternative to use IsOWC but various parameters need
to be taken into account which degrades the system
performance [7].[8].

This paper studies the performance analysis of a minimum
of bit error rates, signal power, signal delay and maximum
Quality factor (Q-factor) for optical wireless communication
system. A circuit design consists of three channel branches of
a receiver, first branch low pass Bessel filter, second a branch
low pass Butterworth filter and third branch low pass Gaussian
filler. The optical wireless communication system Cransmits
the data of range of 100 - 4(0kms with the aperture diameters
varies of 10 cm to 40cms, The spectrum start and shaped by

T
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eve diaggram Analyzer to perform the system simulation and
investigation using optisystem programs.

2. System Model

The Inter-satellite Omptical Wireless Commumications
systems(IsSOWC), that is also free-space optics, are used for
large distances where the atmospheric attenuation i1s not the
major source of penalties, but the pointing angle. Figure |
shows the satellite communications designed and presented by
[91.[10]. The presented design model has been done by using
simplex systems for one path information transmission. The
inter-satellite optical wireless communication system includes
transmitter, channel and receiver in optical mode. In this case,
the transmitter and receiver 15 n different satellites, In the
transmitter, the electrical signal 15 converted mlo ophical
signals by using a laser and launch the resulting optical signal
o free space. The optical signal is transmitted through
optical wireless channels to optical receiver and then the
optical receivers converted the distorted and attenuated weak
optical signals to electrical signal, thus the transfer process is
completed. The apprenticeship performance of IsOWC system
15 affected by the distance between the satellite, bit a rate,
transmitter power, optical channel distance and aperture
diameter of transverse antenna add lor [sOWC system([3] .
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Figurel. IsOWC simplex desizgn model

2.1, IsOWC Transmitter

The optical transmitter consists of bit sequence generators,
clectncal pulse generator, optical source and optical
modulator. The mnformation 1s tvpically fed to the satellite’s
TT&C system. The continuous wave laser 15 important
components in optical systems, power 15 set at input power of
10dBm an whose line width s 10 MHz. The suitable
frequency of the Light is selected wavelength 1o be 1550nm for
extended distance free space communication due o s
monochromatic, coherent and  high radiance. The function of
Pseudo-random bit sequence generator (generating 10 Gbps) is
to generate a sequence random of bits (O or 1) [11]. NRZ-pulse
generalor produces the electncal data signal tor modulation
process [12]. The NRZ pulse generator grows and drop time is

LB
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chosen to be .05 bit, The Mach Zehnder has an extinction
ratto of 30db. The output signal from Mach Zehnder 1s
transmitted mn transmission media.

2.2. OWC Channel.

This system performs much mfluence of the broadcast
space and the OWC channel 15 the gap between first and
second satellites has been considered for light transmission. In
the OptSystem programs, the transmitter and receiver 1s
separated from OWC channel and the aperture diameters
diverge from 10 cms 10 40cm of each antenna and the pains
are selected to be (0 dbm with efhiciency of 1. Additionally, an
optical wireless channel has been modelled mathematically.
The received power of LOS system 15 cumulated by satellite
receivers.

2.3 IsOWC Receiver

In this receiver type, the receiving path 18 consisting of
three subsystems, The APD photodiode and LPF Bessel a
window in the first stage with eve diagram scope. The second
subsystem consists of APD photodiode, a LPF  Butterworth
window filter and eye diagram scope. The third subsystem
consists of APD photodiode, LPF Gaussian window filter and
eve diagram scope. The purpose of photodiode 1s 1o detecting
the received light signals converting it into electrical signal in
long distance transmmission. The cut off frequency of LPF is
chosen 1o be (1.75%bit rates.

3. Simulation Results andDiscussion
Study performance of the inter satellite optical wireless
communication is done by OptiSystem simulation software.
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The digital information signal m the receiver path 1s displaved
by eve diagram

scope to evaluate the digital transmission ol using time
domains and overlap the traces for some symbols which
represent the visual data, Figure 2,34 and Figure 5 highlight
the output power BER and maximum Q-factor in the receiver
path with different length of optical fiber. The aperture
diameter 1s chosen to be 20cm. Figure 6,78 and Figure 9
shows the eye diagram with three different filters at differemt
aperture diameters from 10em to 40 em.
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Figure}:Optical wireless communication of length 200km st aperture dinmeter
Mem (a)Eve diagram of Bessel flter (b Eve diagram of Butterworth filter.(c) Eve
diagram of C:aussian filier.

Figare 4: Optical wireless comumunication of length 300km ot aperture diameter
2cm (a)Eye diagram of Bessel filter (b Eyve diagram of Butterworth flter.cy Exe
dingram of Gaussian filter.
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Figured ; Diptical wireless communmication of length 46km i aperiare diameier
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Figuret : Optical wireless commuonication of leagth 200km at aperture diamerer
Lhem (a)Eve diagram of Bessel filter (b} Eve diagram of Butterworth filter.ic) Eve
dimgrum ol suusxinm Mller,

FignreT : opfical wireless commeanication of length 100km at apertore dismeter
e (a)Eve diagram of Bessel filter (b} Eyve diagram of Butterworth filter.(c) Eve
:Iilgru-m ol Caumssinn flier,
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Figured ;: Optical wireless communication of length 200km at aperfure diameter
Miem {a)Eve disgram of Bessel llier (b) Eve diagram of Butterworth Glter.(e) Eve

diagram of Coussian filler,

Figure9 : oplical wireless communication of lengih 2Mkm at aperture dismerer
dbem {g)Eve diagram of Bessel flter (b) Exve diagram of Butterworth flter.(e) Eve
diggram of Gawssian filter,

A



Tora oy odtaliy el Analall o garall 408 e

The relationship between maximum Q-factor and BER with
the power 18 illustrated in figures 10, 11 and Figure 12, This
relation is considered with variable distance from 100km to
4K km. The transmitted power is assumed as fixed value of
10dB. The aperture diameter is considered as 20em for
different filter types.

Figure.: 11 Min. BER distance for different fillers

L
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Frgure 12: Recelved signal power vs, distance for different filters

The graphs in Figure 10 until 12 show the relationship
between max Q-factor, minmum BER and received signal
power for a distance vanable from 100 km mto 400km and set
the transmitter power at a fixed value of 10dBm, for aperiure
diameters at 20cms, for different filters.
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Figure:13 Max. Q-factor vs. diameter for different fikters
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Figure 14 Min. BER. Vs, diameter for different filters

The graphs m Figures 13 unul 15 show the relationship
between max (Q-factor, min. BER and received signal power
for aperture diameters of antenna variable froml0 cm into
40cm. for a distance constant at 200km.
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Figure 15 Beceived signal power vs, dinmeter for different filicrs
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In this work, study performance of the inter satellite optical
wirgless communication can be evaluated in many ways such
as by analyzing the BER and Q-factor. BER can be said to be
the ratio of the number of bit errors detected in the receiver
and the number of hits transmtted, a Q-factor 15 one of the
important indicators to measure the optical performance by
which the BER is characterized. Figure 2 to Figure 5 explain
output eye diagrams of three subsystems, for different
transmission distances give a very good eve opening atl low
pass Bessel hiter and low pass Butterworth hiter but can very
narrow eye diagrams and for low pass Gaussian filter because
of the iIncreasing noise and interference by increased
distances. Figure 6 10 Figure 9 explain output eye diagrams
which improvement with increased aperture diameters of
antenna at constant distance 200km.

As seen from Figure 10 to Figure 13, companng the results
from using three channels, show four values of different
aperture diameters at 10 cm, 20 ¢m, 30 cm, 40 cm and the link
distance was set 200km through used three types of channels,
then reading all these parameters at distance 200km and
diameter 20cm , the signal power factor with low pass Bessel
filter 15- 43,9 dBm, max OQ-factor79.34 and MIN, BER is
zeros, For low pass Butterworth filter the signal power is -
43.74 dBm, max Q-factor 28.65 and MIN. BER 15 9.9¢-157,
Anthe endlow pass Gaussian the signal power is -43.73dBm .
max Q-factor 13.99 and MIN. BER B 86¢-45Y.

The graph of Figl3 mto Fig.15 show an experiential with
increase  in aperture  diameters, the quality of system
increases. e, the error decreases in the received signal,

4. CONCLUSION
This paper presents three channels of [IsOWC system
model o provide the maximum efficiency of optical

o
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transmission 1n satellite system. The proposed system gave
pood results as shown from analyzing the signal path was
several parameters of the system characteristics are varied.
Consequently, the effect of aperture diameters and link
distance on system behaviours is investigated. [SOWC system
performance 15 analyzed in terms of max, (Q-factor, signal
power and min BER. The value of aperture diameters varies
from 10 cm to 40 cm. It i1s observed that as when the values of
aperture diameters, increase the OQ-factor increases but the
BER is decreases, because the O-factor is inversely
proportional to the BER. But the link distance increased from
fixed value of aperture diameters, the value of signal power
and Q-factor decreased then the hit error rate is also increased,
Hence, the mumimum valve of signal power is needed for
different aperture diameters., The comfort realizing the error at
the receiving path mcreases with increase in inter satellite
distance. Additionally, the antenna sensitivity is increased with
increasing its aperture and the lower aperture results in low
sensitivity can achieve long distance error free transmission.
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Enhancement the Performance of HiperLAN/2
Physical Layer Based DWT-OFDM

Lect, Haxim Saluh Abdulsatar Lect. Tahseen Flath Hassan

Depariment of Electronie Technigues, Tnstituie of techmolozgy, M T Baghdad-Trag

Abstract

The proposed model based on Discrete Wavelet Transform (DWT)
for OFDM ., was swggested to improve the performance of
HiperLAN/2 transceiver that lies under the Additive White Gaussian
Noise (AWGN), multipath fading.and selective fading channels. This
model is used to reduce the effect of multipath fading. The results
extracted by a computer simulation for a model proposed, and then
it is compared with the original technique for HiperL AN
transceiver based on DWT for hoth svstems. As a result, it can be
seen  from the proposed techmique that a high performance
improvement was obtained over the conventional HiperL AN
transceiver, where the Bit Error Rate (BER) is widely reduced under
the AWGN, Nat fading, and selective Mading channels.

Keywords: HperLAN/Z, AWGN, BER, OFDM, DWT.,
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I. Introduction

Demand for high-speed Internet access s quickly increasing
and a lot of people enjoy broadband wired Intermet access
services using ADSL (Asymmetric Digital Subscriber Line) or
cable modems at home. In additon, the cellular phone is
getting very accepied and users enjoy its location-free and
wire-free services

The cellular phone also enables people to connect their laptop
computers to the Internet in location- and wire free manners.
However, current cellular systems hke GSM (Global System
for Mobile communications) can provide much lower data
rates compared with those provided by the wired access
systems, over a few Mbps (Mega bit per second). Even in the
next generation cellular system, UMTS (Universal Mobile
Telecommunications System), the maximum data rate of its

Tt
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initial service is limited up to 384kbps, therefore even UMTS
cannot satisfy the users’ expectation of high speed wireless
Internet access, Hence, lately, Moble Broadband System
(MBS) [1, 2] is getting admired and significant and wireless
LAN (Local Area Network) such as ETS! (European
Telecommunication  Standardization  Institute) HIPERLAN
(High performance Radio Local Area Network) type? (Known
as HL/2 in the rest of this paper)[3jand IEEE (Institute of
Electrical and Electronics Engineers) 802.11[4,5] are regarded
as a key technology 1o realize the high-speed wireless access
in MBS.

The MBS services are only obtainable at limited small areas
covered by one or a few APs (Access Points), e.g. airport
lounges or cafés and portable computer users chiefly enjoy the
SEIVICES.

In the near foture, much smaller terminals like PDAs
(Personal Digital Assistance) or cellular phones will have
wireless LAN interfaces. Such sophisticated termunals will
encourage much more people to enjoy the MBS services.

Then MBS will be required to cover much wider service areas
such as whole amrport terminals or large shopping centers.
Because coverage of an AP, 1e. cell, of the wireless LAN s
much smaller than that of the cellular systems, the large-scale
MBS should be composed of multiple cells.

The mamm serious problem m  the multi-cell MBS s
degradation of system performances in terms of throughput or
delay, which is caused by iterfercnce signals from other cells.
In order to defeat the performance degradation. there are two
approaches, system level and transceiver level approaches. The
system level approach improves CIR (Carmmer to co-channel
Interference signal Ratio) level at receiver-sides. Key factors
related to this method are the number of obtamable channels,
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location of APs in the service area. frequency selection at each
AP and propagation characteristics.

On the other hand, the transceiver level method improves the
interference  tolerance of transceivers, where error rate
charactenstics of physical layer and the link adaptation are key
factors.

In this paper, we assess the system performances of HL/2 in
the mult-cell environments. Through the evaluations, we show
quantitative improvements of the performances obtamed by
DWT-OFDM.

Then we examine appropriate combinations of the
technologies and clarify requirements for the technologies to
realize, according to AWGN, Flat Fading and Selective Fading
Channels.

2, OFDM System Based DWT

This part discusses the option method to realize OFDM using
DWT. In Wavelet based OFDM (DWT-OFDM), the time-
windowed complex exponentials are replaced by wavelet
“camers", at dissimilar scales (f) and positions on the time axis
(k). These functions are generated by the translation and
dilation of a unigue function, known “wavelets mother” and
denoted to by w (1) [6]:

¥x(t)

= zziiqb(rft
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The orthogonality of these carriers| depends on time location
fk) and scale index (7). Wavelet carriers illustrate better time-
frequency focusing than complex exponentials [7] while
DWT-OFDM accomplishment complexity is comparable 10
that of FFT- OFDM. The major poimt ‘“orthogonality’ is
achieved by producing members of a wavelet family,
according to Eq. (1)

W k(L) P alt)

={1 iff=mandk=n =
0 otherwise mb Es am ke Are pes ke aes mee s dEs Eim

These functions have orthonormal basis if infinite number of
gcales are considered. To get the finite number of scales,
scaling function is used. DWT-OFDM svmbol now can be
considered as weighted sum of wavelet and scale carriers, as
expressed in Eg. {2), which is close to the Inverse Wavelet
Transform (IDWT)[8].

S0 =) D Wy O%(0)

I
¥ Z iy ) it ()
k

The data symbols are seen by IDWT modulator as a sequence
of wavelet and approximation coeflicients. Depending on Eqg.

(1) J 15 the scale with the poorest ime resolution and best

™=y
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frequency localization of the cammers [9]. For computing
IDWT. Mallat’s algonthm based on filter bank 15 used in lieu
of Eq. (3). At the output of the filier discrete version of DWT-
OFDM symbol 15 obtained, with mmpulse response of filters
(low-pass and high-pass)is determined by the wavelet mother
[ 10].

3. A Proposed HiperLAN/2 Transceiver Based Discrete
Wavelet Transform (DWT)
HiperLAN/2 15 a European (ETSI) standard for high-rate
wireless LANs, based on OFDM, operating in the 5GHz band
and offenng raw data rates up to S4Mbivs.. This 15 a reference
model showing TX side coding and modulation for the
160AM, 34 code rate mode, with a corresponding 1deal
receiver chain and AWGN channel. The model is a good
example of the use of frame-based processing in Simulink
simulations as the OFDM svmbols provide a natural frame size
for the model. In this section, the proposed HiperLAN/2
transcever based on Discrete Wawvelet Transform (DWT) s
described, and its performance is discussed. Fig. (1) shows the
Inverse Discrete Wavelet Transform (IDWT) and Discrete

Wavelet Transform (DWT) blocks and. the other blocks at the
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transmitter and receiver parts are the same as in the traditional

model.
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Fig. (1) Block diagram of a proposed HiperLAN/2ransceiver
Based OFDM-DWT.

The Block diagram m Fig (1) represents the whole system
Transform signals { DCT ) system is used for multicarrier

modulation.

The HiperLAN/2 Transceiver structure is divided mto three
main sechions: transmitier, channel. and receiver: [Data are
generated from a random source and consist of a series of ones
and zeros. Since transmission is conducted block-wise, when
Forward Error Correction (FEC) is applied, the size of the data
generated depends on the block size used, These data are

R
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converted mto lower rate sequences via serial o parallel
conversion the data are encoded when the encoding process
consist of a concatenation of a Convolutional Code. This
means that the first data pass in the convelutional encoder. It is
a flexible coding process due to the puncturing of the signal
and allows dissimilar coding rates. The last part of the encoder
15 a procedure of interleaving to avoid long error bursts using
taal biting CCs wath different coding rates {puncturing of codes

is provided in the standard),

Lastly., interleaving 15 conducted wusing a two-slage
permutation. The first stage aims to evade the mapping of
adjacent coded bits on adjacent subcarriers, whilst the second
ensures that adjacent coded bits are mapped alternately onto
relatively significant bits of the constellation, thereby avoiding
long runs of lowly dependable bits,

The training frame (pilot subcarriers frame) 15 inserted and
sent prior 1o the information frame. The pilot frame is used to
create channel estimation to compensate for the channel
effects on the signal. The coded bits are then mapped 10 form
symbols. The modulation system used is the 16QAM coding
rate (3/4) with gray coding in the constellation map. This
procedure converts data (o the corresponding value of
constellation, which 1s a complex word (with a real and an
imaginary part). The bandwidth (B =(1,/T )) is separated into ¥
equally spaced subcarriers at frequencies (kATD), k=0,1.2,....N-1
with Af=B/N and, T , the sampling interval. The training
frame (pilot subcarriers frame) is instill, and sent prior to the
information frame. This pilot frame 15 used to generate channel

Fis
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estimation, which 1s then used to recompense for the channel
effects on the signal. To modulate spread data symbol on the
orthogonal carriers, an N-point IDWT is used alike to that in
conventional OFDM. Zeros are inserted in some bins of the
IDWT to constrict the transmitted spectrum and decrease
interference from adjacent carmers. The added zeros to some
subcarriers limit the bandwidth of the system, while the system
without the zeros pad has a spectrum that is sprcad in
frequency. The last case is unacceptable in communication
systems because one limiation of communication systems is
the width of the bandwidth. The addition of zeros to some
subcarriers means that not all subcarriers are used: only the
subset (N) of total subcarricrs ( N ) 15 used. Therelore, the
number of bits in OFDM symbol 15 equal to log (M)* N,
Orthogonality between carriers 15 normally destroyed when the
transmitted signal 15 passed through a dispersive channel.
When this occurs, the inverse transformation at the receiver
cannot recover the data that were transmitted perfectly [ The
computations of IDWT and DWT for 256 points, after which
data are converted from parallel to serial, are fed to the
channel HiperLAN/2 model. The recerver performs the same
operations as the transmitter, but in a reverse order. It also
contams operations {or svnchronization and compensation for
the destructive channel.

4. Simulation Results of the Proposed Systems:

In this section the simulation of the proposed HiperLAN/2
model system in MATLAB wversion 13 is accomplished |,
beside the BER performance of the OFDM system considered
in different channel models. the AWGN channel, the flat
fading channel, and the selective fading channel. Table (1)
shows the parameters of the system used in the simulation,
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Table 1) Parameters of the sysiem used in the semulation.

SGHz
SaMbit's
[ROAM
2%

256
304

AWGN
Flat fading + AWGN
Frequency selective fading +AWGN

=i o

A. BER Performance of Modified HiperLAN/2Z Model in AWGN
Channcl:

In this section, the result of the simulation for the proposed
HiperLAN/2 model system is calculated and shown i Fig (2)
which gives the BER performance of HiperLAN/2Z model in
AWGN channel. It is shown clearly that the DWT-OFDM is
much better than the system FFT-OFDM. This is a reflection
of the fact that the orthogonal base of the DWT is more
significant than the orthogonal bases used in FFT-OFDM.

I'able 2: BER Performonee for OFDM-= FFT / OFDM-DW T OFDM System

SNR
BER
OFDM-FFT | OFDM-DWT
1w 11.5 5.5
10 15.8 7.8
W 17.8 .5
w. | 19.0 9.5
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Fig (21 BER performance of HiperL AN2 Transceiver Based DWT-OFDM in
AWLIN channel

B. BER Performance of Modified HiperL AN/ Model in Flat Fading

Channel:

In this type of channel, the signal will be affected by the flat
fading in addition to AWGN; in this case all the frequency
components 1 the signal will be affected by a constant
attenuation and linear phase distortion of the channel, which

has been chosen to have a Rayleigh's distribution. A Doppler

T\T
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frequency of 10 Hz 15 used in this simulation. From Fig (3) 1t

can be seen that for BER=10 the SNR required for DWT-
OFDM 15 about 15.5dB while in FFT-OFDM abowt 29dBis
required. From Fig (3) it s found that the DWT-OFDM

outperforms significantly other two svstems for this channel

maodel.
Tahle 1: BER Performance for OFDA- FFT AOFDM-DWT DFDM System
ShNR
O ey s—

OFDM-FFT | OFDM-DWT |

10 19.0 100 |

w - 26.0 14.0 I

1w 29.0 160 |

1o 31.0 170 |

il Fai Feding Cherrs & Mas. Dopcisr Shis 10H:
il AT
=il et

[
:

m = 5] =

-1 5 T 15

BHH B

Fig {3% The BER performance of Hiper AN Transeeiver Based DWT-0FDM in Flot
Fading Channel-at Max, Doppler Shift=101z.
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C. BER Performance of Modified HiperLAN/2 Maodel in
Selective Fading
Channel:

In this section, the channel model is assumed to be selective
fading chamnel, where the parameters of the channel in this
case corresponding to multipaths where two paths are chosen
the LOYS and second path the LOS path having Average Path
Gain equal 0dB and Path Delay (b, where the second path has
Average Path Gan -8dB and path Delay one sample as shown
in Fig (4). 1t is clear from this Figure, that BER performance
of DWT-0OFDM 15 also better than the FFT-OFDM.

Table 4: BER Perfurmance for OFEM- FET ©OFDX-DWT OFDM System

SNR
BER
OFDM-FFT | OFDM-DWIT
107! 240 16.0
106 15.0 24.0
]_ﬂ‘] 42.0 Z8.0
1 30.0 45.0
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5. Conclasion

Simulation results show that the first experiment BER
performance of HiperLAN/2 Transceiver Based DWT-
OFDM  vields the lowest average bit error rate than
HiperLAN/2 Transceiver Based FFT-OFDM for an AWGN
channel. The second experiment 1s BER performance of
HiperLAN/2Z Transceiver Based DWT-OFDM in Flat
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Fading Channel at Max. Doppler Shifti=10Hz shows that
the performance of OFDM-DWT is better than the

transceiver based FFT- OFDM. The third experiment is

BER performance of HiperLAN/2 Transceiver Based
DWT-OFDM mn selective Fading Channel at Max. Doppler
Shifti=10Hz shows also that the performance DWT-OFDM
is better than the transcevers based OFDM-
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Data Acquisition and Controlling System by
Using Mobile Phone Based Microcontroller
via Bluetooth

Lecturer. Ahmed A, Radhi
Computer Engineering Technigues Department
Al-Mamon University College,

Abstract

Data acquisition is an important part of any type of
instrumentation. New technology can be used to make data
acquisition system more portable and powerful. Android mobile
operating svstem which is an open source and widely acceptable, can
be used to make a data acquisition and a control system. This paper
presents the automated approach of controlling the devices which
has been designed by mobile phones having Android platform o
automate the lights, fans, bulbs, and reading temperature by using
on/off relay  via  Bluetooth interfaced with microcontroller
programmed by using MikroC PRO for PIC, and Android system
JDK is used to develop the system, which is proved to be very
efficient and convenient.

Keywords: Data acquisition system, microcontroller, Bluetooth
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1. Introduction

Nowadays. smart phones are becoming more powerful
with reinforced processors, larger storage capabilities, richer
entertainment functions and more communication methods.
Bluetooth, which 1s mainly used for data exchange, add new
features 1o smart phones. Bluetooth technology, created by
elecom vendor Encsson m 1994 [1], shows its advantage by
miegrating with smart phones. It has changed the way people
use digital devices at home or office. and has transferred
traditional wired digital devices into wireless devices. A host
Bluetooth device is capable of communicating with up to
seven Bluetooth modules at the same time through one link
[2]. Considering its normal working area of within eight
meters, it is especially wseful in a smart living [3,4]. With
dramatic increase in smart phone users. smart phones have
gradually turned into an all-purpose porable device and
provided people for thewr daily use |5]. Using smart phone for

™7
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data acquisition 15 one of the innovative ways to make it
portable and powerful. Data acquisition 1s the process in which
real worlds physical conditions, which are measured by
signals, are sampled and then converted o digital one so that
they can be processed by digital system like computer and in
our case smart phone. Practical data acquisition system
consists of many parts like transducer, amplifiers, filters, A'D
convertor, software etc [6]). Software section includes
developing Android apphcanon which receives the data via
Bluetooth and saves the digital values, as the system 15
wireless and use Bluetooth mode of communication. Recently,
an open-source platform Android has been widely used in
smart phones [7]. Android has a complete software package
consisting of an operating system, muddleware layer, and core
applications, Different from other existing platforms hike 105
(iPhone O8), it comes with Software Development Kit (SDK),
which provides essential tools and Application,  Also Android
platform has support for Bluetooth network stack, which
allows Bluetooth-enabled devices to communicate wirelessly
with each other in a short distance [8].

This paper aims to develop a Bluetooth-based application
for the data acquisition and controlling system using an open-
source Android Developmemt Tools (ADT), Android SDK
{Software Development Kit) and Java Development kit (JDK)
based microcontroller.

2. Background and Related Work

A user can controls devices by employing a central
Field Programmable Gate Arrav (FPGA) controller to which
the devices and sensors are interfaced. Control is
communicated to the FPGA from a mobile phone through its
Bluetooth mterface. This results in a simple, cost effective, and

™F 4
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flexible system, makmg it a good candidate for future smart
home solutions [9]. The authors mtroduce the idea of using
Bluetooth as a cable replacement for home automation by
using personal area network, An automation system based on
Bluetooth was developed [10]. The design of an architecture
mlegrating a Zighee home network into the Open Service
Gateway imitiative (O501) framework-based home gateway 1s
presented. Technigues that use Internet as the means for home
automation have also been proposed. A system based on an
embedded controller which 1s interfaced via an R8232 pont to
a personal computer web server was presented in [11].Tom
and Sitte [12] proposed a reference model named Family
System which 15 used to describe a set of family processes,
such as managing finance, planning and preparing meals,
family health care, education, household maintenance,
generating income and recreation and social life maintenance
in Home Automation (HA), as well as their relationships, and
interaction with external elements. The model of Family
Systemn can be a very useful platform for further research into
creating Smart Living to help people in daily life.The
controller is then connected to the appliances and sensors. The
Internet access allows both local and remote access to the
home system. A system using the Global System for Mobile
communications (GSM). Internet. and speech recognition, was

proposed in [13]. A real-time monitoring and remote control
of the home appliances add flexibility to the system; however,

it increases the cost when using GSM technology [14].
Bluetooth technology has been one of imporant technologies
0 home automation or Smart Living. It 15 a wireless
technology developed to replace cables on devices like mobile
phones and PCs. Although "cable-replacement” could create a
poini-to-point  communication, Bluetooth allows wireless
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devices to be able to communicate with each other within
range. The network of a set of Bluetooth devices is called
"piconet” | which is an ideal technology to network a smart
modern home. Recently, more and more Smart Living
applications based on Android and Bluetooth have been
developed [15].

Android system equips with SDK and APls for
developers to build new applications. With Bluetooth already
integrated into Android system, many Smart Living sysiems
are constructed underAndroid system, For example, Pous and
Sukittanon built an Android application to lock/unlock doors
remotely through Bluetooth | 16].

3. Bluetooth technology

Bluetooth 15 a wireless technology standard  for
exchanging data over short distances (using short-wavelength
UHF radio waves in the [SM band from 2.4 to 2.485 GHz)
from fixed and mobile devices, and building personal area
networks (PANs). Invented by telecom vendor Ericsson in
1994, it was originally conceived as a wireless alternative to
RS-232 data cables. It can connect several devices,
overcoming problems of synchronization.  Bluetooth s
managed by the Bluetooth Special Interest Group (S1G), which
has more than 20,000 member companies in the areas of
telecommunication, computing, networking, and consumer
electronics. Bluetooth was standardized as IEEE 802.15.1, but
the standard 15 no longer mamtained. The SIG oversees the
development of the specification. manages the qualification
program, and protects the trademarks, To be marketed as a
Bluetooth device, it must be gualified to standards defined by

re
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the SIG. A network of patents is required to implement the
technology, which is licensed only for that qualifying device.
The effective range varies due to propagation coenditions,
material coverage, production sample variations, antenna
configurations and battery conditions[17].

Most Bluctooth applications are in indoor conditions,
where attenuation of walls and signal fading due 1o signal
reflections will cause the range to be far lower than the
specified line-of-sight ranges of the Bluetooth products. Most
Bluetooth applications are batery powered Class 2 devices,
with little difference in range whether the other end of the link
15 a4 Class | or Class 2 device as the lower powered device
tends to set the range hmit. Connecting two Class 1 devices
with both high sensitivity and high power can allow ranges far
in excess of the typical 100m, depending on the throughput
required by the application. Some such devices allow open
field ranges of up to | km and beyond between two similar
devices without exceeding legal emission limits| 18] as shown
in Table-1.

Table(1): Bluetooth ranges

Class Max. permitted power Typical range
) 100 20 | <100
2 25 4 ~10
3 | | 0 1

Ty
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Bluetooth provides point-to-point and point-to-multipoint
connections. Several Bluetooth devices sharing the same
channel (hopping sequence) form a piconet. The unit that
initiates the connection acts as the master, and it can have up
to 7 active slaves and 256 parked slaves. Physically the master
and slave umits are the same. The master umt and onc of it
slave umits may switch therr roles m some cases. This
capability 15 useful when the master wants to accommodate
other piconets or setup a new piconet. As shown in Fig.(1)[19].

O Master
@ Slave

I M~
*

a b c

e ]

Fig.(1): Bluetooth Network. Topology [Bluetooth S1G]

Fach piconet has a unique frequency hopping sequence,
The sequence is determined by the Bluetooth Device Address
of the master of the piconel. Since different piconets have
differemt hopping sequence, they can communicate without
interfering with each other, when the number of adjacent
piconets is small.

In typical office environment, Up to 10 overlapped
piconets can work very well with little impact on one another.
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The channel i1s time divided to slots of length 625 uS. Each
packet can occupy 1, 3 or 3 slots,

The hopping [requency keeps constant within a packet.
The master uses the odd-numbered slots to transmit packets
and the slaves use the even numbered slots. Duplex between
master and slaves is achieved by time division. One slave is
only allowed to send packet to the master if the preceding
packet 15 addressed to it So this 15 a centralized TDD scheme
totally controlled by the master unit. Regular polling from the
master is needed; otherwise the slave may not be able to get
access to the channel for a long time if the master doesn't
communicate with it, as shown in Fig.(2) [20].
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625 s
Fig.(Z): Bluetooth MAC scheme | Bluetooth 510G

Each packet has 72-bits access code, 54-bits header and
payload of variable size. Compared to 802.11b, the packet of
Bluetooth 15 much smaller, giving it advantage of lower
probability of error, as shown in Fig.(3).

TT%
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L58 1 L 0. 2745 W38
ACCESS
CODE HEADER PAYLDAD

Fig.i3):Bluetooth Packet Format [Bluetooth S1G|

4. SYSTEM DESIGN

4.1. System Architecture

A small "picomet” is established using a microchip and several
Bluetooth modules HC-06. The system is developed under
Android platform to monitor the temperature and control
devices via Bluetooth-enabled application. A master-slave
structure 18 adopled in the system architecture where a
Bluetooth-enabled Android phone is served as a host controller
while other Bluetooth devices, for this mstance, switches,
linked to the slave devices.

The microchip controller s set in a polling stams and
constantly checks any input command every 1000 millisecond
from the Android phone application, If it receves a command
to mstruct the microchip to change the devices status, the
microchip sends a command to the master controller through
the Bluetooth, then the Bluetooth application executes the
controls lighting operation {on or off). The details of the
system architecture is shown in Fig.(4).
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Fig.(4): System Architectur

4.12. Communication Protocol

An Android phone sends its command to the client
Bluetooth-enabled devices through an embedded Bluetooth
module. The phone i1s used as a host controller which
establishes their communication with Bluetooth modules. The
communication between the master and slave Bluetooth
devices covers the processes of device power-up and data
exchange whereas the protocol 1s established in the Bluetooth
software stack. The protocol layer model is specified by the
Bluetooth Special Interest Group (S1G) to support the common
communication between diflerent Bluetooth devices [21].

| Application |
_i & F
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5OP | AFCOMM N
L2CAP
BHassbard

Fig.i5): Bluetooth communication protocol
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Considering the environmenls and requirements of the
Smart Living, the Bluetooth protocol architecture used in the
application adopts the Logical Link Control and Adaptation
Protocol (L2CAP), Session Description Protocol (SDP) and
Radio Frequency Communication (RFCOMM). Besides these
protocols, an upper level protocol Senal Port Profile (SPP) 15
used to communicate with the application layer. Bluetooth
device power-up process adopts SDP protocol to require states
of the Bluetooth module while the L2CAP protocol provides
data exchange service to the Bluctooth application. 5P is
used on the upper level to communicate with the application
layer.

4.3 Hardware Design

The main requirement of data acquisition hardware
module in this project is to convert the analog signal 1o dignal
signal and then send it to Android Smartphone via Bluetooth
connection, and send data from Android Smartphone to the
microcontroller for turn on or turn ofT bulbs. The architecture
used in this project is given in Fig.{6).

|

andrald Apps far Cariral

Fig.(6): Hardware Architecture
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PIC 16F877:is one of the most advanced microcontroller from
Microchip. This controller is widely used for experimental and
modern applications because of its low price, wide range of
applications, high quality, and ease of availability. It is ideal
for applications such as machine control applications,
measurement devices, study purpose, and so on.

HC-06 Bluetooth: module 15 an easy to use Bluetooth SPP
(Serial Port Protocol) module, designed for transparent
wireless serial connection setup. Serial port Bluetooth module
15 fully qualified Bluetooth V2.0+EDR (Enhanced Data Rate)
3Mbps Modulation with complete 2. 4GHz radio transceiver
and baseband, It uses CSR Bluecore 04-External single chip
Bluetooth  system  with CMOS  technology and with
AFH(Adaptive Frequency Hopping Feature). It has the
footprint as small as 12 7Tmmx27Tmm.

LM35: The LM35 temperature sensor 1s the easiest of all the
lemperature sensors 1o use because it 18 an integrated circuit
that outputs a voltage proportional to the temperature in
degrees Celsius. The sensor itself takes care of the non-linear
effects that occur with some other sensors so the sensor input
circuntry 15 simplified. Another benefit is that the output
voltage is higher than other sensors (such as thermocouples)
and therefore an amplifier circuit is not necessary. The scale
tactor for a typical LM35 is 0.01V/C. It has a typical accuracy
of £14°C at room temperature and =34°C over a full —55 to
+150°C temperature range.

Relay driver: A relay is an electrical switch that opens and
closes under the control of another clectrical circuit. It is
therefore connected to output pins of the microcontroller and
used to turn on‘off power devices such as motors,

ol it
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transformers, heaters, bulbs, etc, These devices are almost
placed away from the on-board sensitive components. There
are various types of relays and all operate in the same way.
When current flows through the coil, the relay is operated by
an electromagnet to open or ¢lose one or more sets of contacts,
In order to prevent the high voltage self-induction, caused by a
sudden stop of the current flow through the coil, an inverted
polarized diode is connected in parallel w the coil. The
purpose of this diode s to ‘cut off” the voltage peak. The
circuit diagram is shown in fig.(7), as shown in Table-2.

4.4. Software Design

(ADT). Android SDK and Java (JDK), these open-source
software packages Bluetooth server application is developed in
Java using the Eclipse integrated development environment
(IDE) which ensures the easy and quick development of the
application. The proposed application on the Android phone is
based on J25E architecture and Bluetooth network technology.
The entire lighting, and temperature control system consists of
a master server and several clients. Followings are the steps to
build the application:

# Set up Bluetooth adapter.

* Fmnd surrounding Bluetooth devices in the range.

 (Connect to the Bluetooth devices.

s Exchange data between the master and the slave
devices.

The Android Bluetooth APls are available in Java SDK
Android Bluetooth package.

™
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LM325 Temperatuse senscr

Fig.(7): Data Acquisition and Controlling System circuit diagram

Table(2): Electronic Components details

Electronic Component Value
MICROCONTROLLER | IC PIC16F877A
DIODES | IN4OOT
TRANSISTORS 2N337
BLUETOOTH HC-06
TEMPERATURE SENSOR | LM35 —55 10 +150°C
RESISTORS 10KEY, 1KL2 1/4W
CAPACITORS 22PF
RELAYS 12V DC/T0A

CRYSTAL SMHZ

=TT
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4.5, Finding Surrounding Bluetooth Modules

After setting up the Bluetooth adapter, the next step is to
find the Bluetooth-enabled lighting devices by searching the
matched Bluetooth modules. Before finding a device, it needs
to query the list of the matched devices to make sure whether
the demanded device is known to the server. The following
code 18 used to pair devices and fetch the device name.

Set <Bluetooth Device=mypaired Devices

=my Bluetooth.getBonded Devices():

IT {mypaired Devices.size{ )=0) |

For { BlueteothDevice device : pairedDevices)

} myArray Adapier.add (device.gethame()+"n"+ device.get Address(})} )

The function getBonded Devices returns a set of
Bluetooth Device representing paired devices. When the query
result is obtained, the coding below is used to find all the
Bluetooth modules

il Create a BroadcastReceiver for ACTION _FOUND
private final Broadcast ReceivermBeceiver
BroadcastReceiver() |

public void onReceive(Context context, Intent intent) |
String action = intent.getActioni):

if (BluetoothDevice ACTION FOUND.equals{action)) |
{f When discovery finds a device,

i/ Geet the BluetoothDevice object from the Intent
BluctoosthDevice device =

intent.getParcelable Extral BluetoothDevice. EXTRA DEVICE)
mArrayvAdapter.addidevice.getName{) + "“n" +

device. petAddressi)); }1:

i Register the BroadeastReceiver

IntentFilter filter = new

IntentFilter{ BluetoothDevice ACTION_FOUNI);
registerReceiver{ mHReceiver, filter):

v
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4.6. Graphical User Interface design

The Graphical User Interface design (GUI) of the Android is
shown m fig.(8). In order to control, the devices must be pairing
the Bluetooth with HC-06, then switch buttons can be controlling
ON/OFF hghts and reading temperature, another bution used for
disconnecting the Bluetooth, and button for exit from program.

//f Drevice

I
Device \ connecied

Searching and
pairing with
Bluetooth

l-lghrﬂ\-\.

coniralling

0

8

i & 2
v WV W
o = ™
v W W
Disconnect Exit

{a)Unconnected b} Connected
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<)
Fig.(8):GUI of the Android phone application

4.7. UART RS-232 interface

UART interface RCé6 and RC7 of the microchip 1s
directly linked to UART TX and UART RX of the HC-D6
Bluetooth which provides the function of exchanging data,
Port B is a common 8-bits Input /Output port used to control
the lighting through a mediate relay in case of high current,
and analog to digital converter of port A.0 used for reading
temperature, where can be controlled via mobile smart phone
and personal computer as shown in fig.(9). The software of
PICI6FETTA 15 explained below.
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unsigned int temp_res:
unsigned short i;

void main() {
UARTI _lnit{9601);

ANSEL = Ox0F: A Pins AND and ANZ are configured as analog
TRISA = DxFF; & All port A pins are configured as inpurs
ANSELH =1 & Rest of pins is contfigured av digital

TRISB = 0x00; A& Port B pins are configured as outputs
ADCONLFO=1: / Veltage reference is brought te the RAD pin.

da |
temp_res = ADC_Read{0); & Result af A'D conversion Is copled
for femip_res
iINUART] _Daia_Ready()) | ' If data has been received
i=UART] _Read{}; < readit

FORTE =i;
UART1 Write(temp res);

|
| whibe(1):

& _

Lisriep

il
ST
LT

Fig-(9):computer and smart phone confrolling devices
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S, CONCLUSION

A data acquisition and controlling system has been
designed and implemented based PICI6FRETTA and smart
phone wvia Bluetooth where lighting and temperature
controlled. The Bluetooth module sends and receives
commands from the Bluetooth-enabled phone and RFCOMM
protocol is used in communication among Bluewooth devices.
Android system JDK is used to develop the system, which is
proved to be very efficient and convenient.
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Plagiarism and Patchwriting Detection in

EFL Students' Graduation Research Writing

Mayv Ali Abdul-Ameer (MA)
Al-Qadissiva University, College ol Ants, Irag

Khalid Shakir Hussein (PhD)

Thi-Qar University, College of Arns, lrag

Abstract

This study aims at detecting plagiarism and patchwritting in Iragi
EFL students' graduation research papers. To accomplish this aim,
five graduation research papers were analyzed. Findings indicate
that Iragil EFL students when writing from sources commit extensive
copying from the source (plagiarsism) or stitching sentences together
to form a paragraph (patchwriting). So instead of writing about the
source they find themselves copyving from it. The rescarchers find
that this misuse of sources is due to many reasons that were revealed
in a questionnaire conducted throughout the study on 20 Iragi fourth
stage wniversity students, exploring why they commit direct copying
from their sources. Figures indicate evidently that (60%) of the
students expressed their lack of knowledge in the possible
techniques that could be wsed when writing from sources like
summarizing and paraphrasing. This lack of knowledge plays an

essential role in the difficulty students face in their research writing

i
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process. To avoid plagiarism and patchwriting, further research is
most definitely urgent so that the Iraqi students might be more
aware of their misuses of sources and of the misconducting
techniques they employ in writing their graduation research papers.
Kev words: patchwriting plagiarism, writing romsou rees,

paraphragsing
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1. Introduction:

There 15 no doubt that writing a research paper i1s a
challenging task to do, especially when this means writing it in
a foreign language. Though EFL students mn  English
departments throughout Iragi Universities study methods of
research, which is mostly concerned with the general lavout of
the paper, most of them don't know about the useful techniques
that could be used when writing from sources. To be able to
wriie from a source demands knowledge of how to write about
it not from it. This can only be done it students try to reach an
overall understanding of their sources and avoid making
opportunistic stitching of plagiarized sentences. They hardly
reveal any signs of highly recommended techmgues
academic writing like summarizing and paraphrasing.

Current studies concerning the area of academic writing all
agree upon the fact that most university students when writing
from sources use a number of techniques like: summarizing,
paraphrasing, pachtwnting (deletmg some words, changing
grammatical structure and giving svnonymies when copying
from sources) and plagiansm (copying directly from the
source) (see Pecorari 2008, Howard et al 2012, Hussein 2014),

Although paraphrasing and summanzing are intensively

I"-E'f
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promoted technigues in composition textbooks taught at the
university level in lrag, it 18 hypothesized that most students
lack the sufficient knowledge of unlizmg such techmgues
appropriately when writing from sources. This lack of
knowledge plavs a kev factor in the difficulty students face in
their research writing process. It is also hypothesized that most
Iraqi EFL students don’t know what 1s meant by patchwriting
and plagiarism a matter that leads them to make heavy use of
these two techmiques regardless of their status as academic
writing misconducts.
Putting these two hypotheses in mind, this study aims at:

l. detecting EFL students' use of plagiarism and

patchwriting in writing their graduation research papers.

I~

. identifying the factors that make students plagiarize and
patchwrite, and whether they know what these two
techniques really mean, through a questionnaire
conducted by the researchers 1o 20 fourth year Iragi EFL
students after handing out their graduation research
pﬂFETE.

The reasons behind choosing fourth vear Iragi EFL university

students as participants in the study are three: first, Iragi

students i Enghsh departments are non-native speakers of

F:f
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English who have been studying English for approximately
four vears. this means they should have gained .by now, some
knowledge in Enghish writing skills and 1t 15 ume to put what
they have learnt into action., Secondly, being in the last stage
of their study, fourth yvear Iraqi EFL students are required to
write a graduation research paper as a partial fulfillment for
the requirements of a B.A degree in English language
teaching. So they are supposed to be rather competent in using
academic sources in order to accomplish their research writing
task. Finally, many studies dealing with academic writing have
mainly concentrated on plagiarism and source use in
postgraduate research writing, especially M. A thesis and PH.D
dissertations, giving no attention whatsoever o EFL

undergraduate research papers,

1. Review of Literature
1.1. The concept of plagiarism:

Though much has been written on plagiarism as a
controversial phenomenon, no general agreement about the
conceptual status of plagiarism has yet been achieved.

Recently the importance of plagiarism detection in academic

TLL
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writing has increased in all umversities around the world.

According to Gibaldi (2003: 12) plagiarism is defined as:

Using other persons' ldeas or expressions in yvour own writing
without acknowledging the source ...........Plagiarism refers (o a
form of intellectual theft, to plagiarize is to give the impression
that you wrote or thought something that you in fuct berrowed
from someone and fo do so is a violation of professional ethics,

Howard (1995: 88 ) argues that plagiarism is an ancient
concept which goes back to the Latin word "plagiarism” which
means "kidnapper to mdicate not only theft of work but also
slaves". Howard (ibid) also points out that we are in a
"plagiarism epidemic” that could be ascribed to the
unprecedented availability of textual materials on the World
Wide Web making plagiarism even easer than ever, Stwudents
can simply copy and paste text just with a few mouse clicks.

A recent survey conducted by the Center of Academic
Integrity indicates thai internei plagiarism has increased to
40% among college students who blame the culture of intermet
as beng the mam part of the problem. The 1ssue of plagiarism
is seriously dealt with in all universities around the world,
Most wmiversitics have their own policies concerming the
definition of plagiarism and the allowed amount accepted of i,

except in lragi universities. In his study on authorship

L R
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altribution and plagiarism detection Hussein (2014:72) states
that although plagiarism is mentioned in the Iragi Civil Law

itern number (40) for 1951 (see www.iragilawconsultant.com),

it is shll "inactive and not taken seriously and no case of
plagiansm was registered in the history of Iraqi courts not to
mention the history of the Iragi university" (ibid.). He (ibid:
T3) concludes that plagiarism is an “inherent area of concern
that should be expanded under a particular type of authorship
misconduct or misattribution”, especially within the academic
contexl.

The researchers believe that plagiarism both as a concept
and as a case should be seriously dealt with in all universities
and disciplines throughout Irag, as it is dealt with in countries
whose legal systems acknowledge "Intellectual property laws
like: Umited states, Awustralia, Great Britain, Canada ......etc.
This can only be done if students are fully aware of what
plagiarism really is and the possible ways to avoid 1t
Teachers, the researchers believe, hold the great part of the
job. They can provide explicit definitions of the term, like for
example " plagiarism s using another persons’ words or ideas
without giving any credit to the other person”. Teachers also

should remmnd the students that the purpose of research writing
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18 not o get it done . but to learn and develop the skill of
academic wntimg. Writing & research paper helps develop the
skills of researching i.e.. problem solving, critical thinking
writing and commitment. Teachers should make it clear to
students that the basic academic values and benelits do not lie
in getting a research done as soon as possible but rather it is
the process of writing a research paper that qualities them for
the degree they seek.

2.2, The Controversy of Patchwriting as a Type of
Plagiarism:

The controversy of patchwriting emerges from the fact that
some researchers consider it as a form of plagiansm while
others see i1 as an intermediate stage between copying and
summarizing and hence as a pedagogical need for developing
academic writing skills. Howard et al. (2012: 33) for example
define patchwriting as reproducing source language with some
words deleted or added, some grammatical siructures altered
and some synonymies used. They (ibid) consider patchwriting
as a "learming strategy rather than an act of academic
dishonesty." Based on empirical evidence, they (ibid) even
show that non-native speakers of English patchwrite "even

when wnting their doctorial dissertations.” This leads 10 a
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conclusion  that  although  patchwrting  may  contam
inappropriate use of sources, to patchwrite is not to plagiarize.
Patchwring has proved that it could help improve students'
research writing proficiency (ibid:35).

Therefore, Hussein (2014) sees patchwriting as a
pedagogical stage in developing academic research writing
skills, especially those writing in a loreign language. He
(ibid:126) states that " it is an inescapable stage in academic
research writing that every writer needs to pass through until
developing his own independent style and technigues” in
order to meet the minimum requirements acknowledged by
most academic universities.

Woolls (2006:626), on the other hand, defines patchwriling
metaphorically as being a sort of "sttching techmgue”,
selecting complete sentences or sections from different sources
and stitching them together with one's own writing. Woolls'
definition above is also held by Pecorari (2008:33) who sees
patchwriting as a process of altering and piecing together
extracts from texts, emphasizing the fact that patchwriting is a
result of lack of fluency in academic writing skills leading to a

sort of textual hybrid,

TEA
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However, the researchers think that although patchwriting
should be considered as a pedapogical stage in improving
foreign language students' acadermic writing skills, using 1t 1s
sull an mdication of a seriows lack of knowledge in the

possible techniques that could be used in wniting from sources.

3. Methodology
3.1. The Participants and Settings:

In total, 20 fourth stage university EFL students have
participated in the study. Only five out of the 20 agreed o
have their research writing analvzed, while all participated in
a questionnaire conducted by the researchers concemning the
likely reasons behind the emergence of plagiarism in academic
writing.

The participants are all students from the Enghsh
department’ college of Education’ University of Al- Qadissiva
{Iraq). Being a lecturer in the same department made it casy
for one of the researchers to be in direct contact with the
participants and their supervisors. Although students were told
about the nature of the study and its aim concerning how they
use their academic sources and what kind of techniques they

use when writing about them, only five agreed to hand over

w19
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their research papers for analysis. The five students were also
told that their names will not be revealed throughout the study

a matter which they appreciated a lot,

3.2. The Writing Samples:

Hemg at the muddle of their research wrniting process, the
students were told to hand out any written text they have
tinished. They were also told that the written texts needed for
analysis should not be less than five pages and should contain
at least five citations. The first drafis of ther work containing
their supervisors comments and advise are more appreciated
and would serve a lot to the study. All five siudents agreed
upon completing the section related to the theoretical
background, which was almost ten pages long. They gave us
the entire sections to select the needed written samples for
analysis. Then, four pages were selected from each students'
written text, trying as much as possible to make them similar
in length and containing the same number of citanions,

It is important to mention that each written text of the
students was given an alphabetical letter instead of the

students' name from A to E,
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3.3 Students' Text Analysis:
The analysis conducted on the written samples 15 simply
based on two main critena;
l. whether the text contams direct copying from sources or any

sumuilarity m wording between them (plagiarnism).

I

. whether the source language 5 reproduced by deleting some
words or adding some others , or by some grammatical
structures  bemg changed or synonymies being used

(patchwriting).

In order o investigate these two criteria, students’ texis
were read extensively to see whether the sources used are
available online or in libraries. Once the sources were found
for all the five written samples, they were read carefully and
compared with the students’ written texts. It should be noted
that each written sample took 3-3 hours work and analysis.
The five tables below show the companson between the source
wordings used and the students’ written texts in papers (A, B,
C, D, E).

It is also worth mentioning that exact copying, whether cited

or not, and patchwriting are underlined,
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Table (1) Comparison of Three Passages from Paper (A) with thelr Original
Sources (plagiarism and patchwriting are anderlined)

Faper (A}

Original Texi i The Full Name of the Source

Richnrds
(1995:23)  paonts
ouf that, 11 was not
umtil 1970 that
listening
comprehension

It was ot until |
1970z thas |
listening

somprehension
began o attract |
mush attention |
and started 10

bopan o atirect
mush  alignbion
and started o he
gxplored  During
the 19805 gpm:ial
allsntion______ to
listening Wik
insorpoy imiey
framewirks

focused  om
functonal

languoge  ang

communicative

e sexplored,
[Duaring thi
189805 _special
afteriaiu Ny
i i W
J_JIE'EEE!Ei

b1 HEW] LYW
instrugtional
framesworks
focused  on
fiemcriomnal
lapgusgs  and

SO U Cative

approaches. Then
throwelout the
1990, wilentiom o
listening in
lameage

i ,

| incTeased

dramatically, new
thesretical models

of_comprehension

in_the ficld of

Cognitive
pavsholoay
ermerged.

approaches,
Then
throughout the
1990,
attention o
—l' ; :
languane
Isirition
nereased
deamatisally,
new theoretical
rmiodels il
comprehension
in the feld of
pavehology
gmETEesd,

Richwrds, J1.C. {1998} Liwening
Comprehension, NewY ork:Cambridge
Tniversity press.
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i oa wery
important fisct that
suscesstul
Hissead !

spanething that

itoas widely
adminmed  that
successil

listenzng 15 not

something that

happensbecause
of what & speaker
savs; the listener
ha; -! !-[!i!-iul E-In
b play in__the
poess,. by
“activating varics
boes. of
knowledee,  and
applying what _he
knows o what he
hears” in order o

happens -
hecause o
'ﬂrl!!l: i ﬂﬂ'
e the
lisiemer has a
crucial_pari io
ia in__ the
proesss, by
"activating

Xarious  Iypes
of kngwledge,

and _ spplyving

understand__ what
the speaker
means.

whit he knows

s what  he
hears” |

o umiderstand
whgt the
speaker means.

Anderson, A. & Lwnch, T. {1URE)
Listening. MWew York: Onford
University Press

Richards
(2003443} podnits
out that_wikn the
giadinti

between  bottom-
up processang and
Lop-own
PIoCcessIng WaS
d.l;l.lﬂ:l_m_lllt[!”m i ;
wanig b e wiewied

When  the
dimingtion |
betwogm I
bowom-up
progessing and
Lopediram
PrROCEsting WiHs
derived in_the
19803,

fistend

i e viewed

as_an_inlerpretive
process,  And, at

) an
interpretive

the  sme  lime,

prooess,  And.

ficids

of |

ul _the  same

conversation
analvsis ____and
discourse analviis

time, fields of
OVETSIAION
analysis  and
discourse

groeal deal sbout | analvsis  were

Kichasds, Je. (2003) Wt Da
See? Whar Do | Think? What Do |
Wonder? A visual strategy 1o help
emergeni readers focus om storybook
ithestrations,. The Eeading Teacker,
ppdd2-448,

FaT
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the organteation of

spoken  discourse
gnd led 1o the

redlizanion  tha

written texis read

revealing @
great deal
abowt  the
organizmion of

aloud _gould not

provide  suitable
basis for

devaloging ki

spoden

diseourse  and
led 1w the
realization that

writien  [exis

abilities needed to

read  aloud

authentic
discourse.

gojald f
zuitable  basig
fi clopi

] il
needed it

time autheritic

disgourse,

Table (2} Comparison of Three Passages from Paper (B} with their Original
Sources (plaginrism snd patchwriting are snderfined)

Paper (B}

Original Text

The Full Mame of ihe

Cook (1990:002) realizes
well the significance of
context o the process of
recopnition and il_should
indi whi 5
process  discourse. Bt
what distinguishes Cook's
classification of discourse
types. In ferms of confext.
i3 the detnled features thal
he  indicaied s being
attribuated to comlext {FI90;
671 Thus, all or any of the
following Features may be

context should be indicated
when  shudents  provess
discourse. Thus, all of pny
of  the following festures
may e brought  ipto
consideration when
5 s o i

or e nsked Lo produee it

Source

Cook, L, i 15,
Dieeaprse, Uibed: Chilord
University Press,




Tt g peally et

daiall o palad 408 dla

| brought nto consideration
| when _siudents process
| dhsciourse o are asked to

| produce it

Baxh the simaton and the

physical ftorm  are  fwo
features  thal  are s

important in the descriplion
of any discourss (ype, they
frvm the essemwce of every

type of discourse.

crucial in the description of
any  discourse type,  they
constitute the essence ol
every  dype of  discourse
because every bype shoubd
have both o sitwation and a
phystcal form .

Van Digk, T, A, (2003,
o DNscourse
London:

Sercrenivs
Cramprehension.
Academic Press

Discourse Type Teciomniion
ieslt as an_example of
lanyuage use. can not be in
dissociation_ _ Lhe
rid il comditions . of
language wse . Contexi is
o ol these conditions, i
involves all the aspects of

Drisconarse type recosnition
itself s _an_ssample_of
lan i ol b i

dissociation__from __the
natural  conditions of
lpnguage wse . Contest 15
ane of these conditions, it
involves all the aspecis of

extra-linguistic reality that
are taken to be relovant 1o

extra-linguistic _reality thad

are taken to be relevant to

SO AT AT,

COIMITMLnication.

Widdowson, FL. G (20011
Disconrse Awalvsis,
Oxford: Onford University
Press.

Table (2 Comparison of Four Passages from Paper (C)with iheir Original

Sources {plagiarism and patchwriting are underlined )
Paper () Ciriginal Text The Full Mame of the Searce
. Thereforg  teachers | Brown, M. (20015, | Brown, H, (2001) Teaching by
shaould attend iy | Teachi nciples: | principles: An Interactive
vocabulary  within o | An Interactive Appriach | Approach i Language
COMmmunigafive to_ Language | Pedapogy,  Addlisow Wedley
framework i which | Addlison Wesley | Longman.
u:mmnmr.um,ﬂmuﬂl L,
igodating  woeds
!.maﬁ_lu_m_mﬂ_mm
definitivns,

bt )
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il 15 worth mentioning

that, teachers dealing

wnh yourg  learmers

Also it is impesrtant o

mention  that,  legchers
dealing  with  voung

ihould comsider the use

leamers should comsider

of  the firs  language
only for the sake of

explaining ar
modificatio since wming
lemepery’  foreigm

lam 1 i
still at ats initigl levels,

:|I_1-_= use g| [|E El!ﬂ
languape for the case of
modiffcation only since
young heasners' forcign
lenguage proficiency is
still ar des inivial levels,

Cameron, L 2005) Teaching
Languages o yonRe learners
Cambradge University Press

The foar basic skills of
lunma.n_.,llsmm&
Eﬂg g;g, n.ﬂmg and

wriling <an, necording
in this strand, play a

wery  affective rofe in
learning vocabulary, I
| emiphasizes thal learmers
st nol only leam new

lanpuage items bup alss

This srand involves
learning vocabulary
through the four skifls of
listcring, Mmh
Eﬂmu_ﬂnﬁ_wmm&

(=11l ires that leamers
miust not only leam new
language items but also
be able to_sccess them

uendly.

MNation, P (001E The four
strandy. fnnovarion in laorguage
fearning and feachiee. MewY ork:
Thomson Heinie

vocabulary lesson in any

should have 1he
follewing features;

appropriate  lewvel  of

A well  planned
shoukd  have  the

L
following features:

LIl focuses oo ﬂu:!llt focuses  on the
upproprise  Jevel  of

Mation, P. & Chung, T (2009).
Teaching il festing
vocghulany. In Long, MH &
Dowghty,  ©J feds),  The
handhook of language teaching.
Wiley= Black well publications.

vigabulary, wizzabhulary,
11 provi &L privdides g _balanced
range of opporiunities | range of opporiunities
g, for lesrning.
Ah momiters  and | L1 mamilors gnd
assesses  the  leammers' | nssesses  the  learners'
vocabulary  knowledps '
in yseful ways, in useful ways., o

ral
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Table {4} Comparison of Three Passages from Paper (IV with thelr Original
Sources (plaginrism and puichwriting are underlined)

Paper (D)

Oiriginal Text

The Full Mame of the Source

The use of stories in the

classeonm is a powerfisl
ond  effective  wav  to
mnprine and develop the
finar  hasic
lngeage:  speaking,

iti i i and

W
reading. Besides making

gkills  of

using  stories o the
foreign languageteaching
classrooim s 8 powerfl
I W
i ove g ‘Elop th
four  bhasic
languape: speaking,
reading Mloreomer,
making  stadents
PR : ;
potivities  can  metivate

them  io he  active
leariiers,

developing
within them B
womsiructive  appeoach
towards English language
learning

ckills  of

Comeron,L{2005}  Teaching

Lonpuopey fo young learners:
Cambridge University Press

- ; il
MORINE learners in

particular, cpn heove @
il SRR
effect, stating that factual
and  copceplual
information s
finstex,
remamberedlonmer,
recalled  more  rendily,
d applied miare
muusﬂx._wm_ﬂm
formation iz delivered
usu.'ﬁll.tﬂﬂ;ﬂa‘i

leami

Cameron L{2005}  Teaching

Lanprapes fo voung learners:
Cambridge University Press

Fay
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The Process of listening
to stories can reably  bead
=y telling, whiereas
anly reading slorics can
equally  lead 1o story
Writing. He {abid, )
concluded that, because
Young leamers  leam
lonpunge  unconscicusly
the activities teachers do

i class should help this
kind_of agquisition, He
afguss that, storws ine
very significant resources
that teachers can use so
a3 to offer children a

world  of  supporied

Karlzeon PoA [2012)
Srorptefling as o Teaching
Strategy  In the English

listentitg 10 stories can
vory maturally  lead io
story__lelling,  while | anguage Classroom in
reading  SOFIES AN pesinne MEd. Thesis
equally naturally lead 10 | ypjversity of lceland

sory  woting,  Because | sensal of Education
legrners  learn |

n el

Stories. . are the most |
valuahle hesiurces |
teachers have which can |
offer ghildren o world of |
suppocted meaning that
young learners can relate

meaning  that  young

fcamers  cap relate to,

stories o help children
pragtice ___ listening,
speaking, reading, and
wriling.

1o Lager on, teachers Gin
ks stories  to help
ghildren pragtice
listemning, apeaking,
reading, and writing,

Table (5} Comparison of Twao Passages from Paper (E] with their Original
Sources (plagisrism and patichwriting are underined)

Paper (E) - Original Text The Full Name of the
Seurce

Tails are a very significant | Tails are afmod exclusive | Carter, R, etal,  (20040), |

femture of grammar which | 0 spoken language and | Exploring  Gramwwere  dn

altows speakers 1o expres
attitisbes, (o add emphasis, |
evaluation and n:p:tlum
fow listeners. In most Himes
Tanils are exclasive 10

spoken  lmguage  and
when wed 1in the writlen

st they mean gmkm|wgi:im.

cortext: Upper inermediate
ard Advanced Cambridge:
Cambridge University Press

where_they do occor__in
Ellll.lﬂl.... fext  they are
| selected inorder to Eive
the writhen text o spoken

characier.

Tails are un  important

feature of 8 listenc-
alfective
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charmcier. grammiar.  They  allow
speakers 1o 10 eXpress

attitudes, 1o add emphgsis,
evalustion

Tails are listener sensitive
in_so far as they prowvide

for the listener by means

Tails are listener sensitive

in_so far s they provide

origntation_and smphasis
for the lisiener by means

m'ﬂ.ﬂyri&!m.vﬂh

phrase, anaphoric |
Qronour. Auai can alsp |

sometimes be emphatic in

ils clarification by

hinsg or _ anaphoric
promoun,  Atail_canalso
sometimes be emphatic in
ils clarification by

Carier, R, el (200,
Exploring  Grammar i
cewriext: Lipper fmfermgiiole
and Advanced  Cambridge:
Cambridge University Press

combining _repefition_of mmmmm
bk | nown and a  nounand
CoOMpanying  maimn__or mwmun,:iuy._mum_a
auxiliary verh ex: guiliary verb ex:
-She never complains, -She never complains,
Sue doesn'L, Suc docsn’

As shown from the five tables above, students' texts were
full

paragraphs seem to handle sources correctly by using

of  plagiarism and patchwriting. Although some
quotation marks and providing citations to acknowledge
sources but reading the paragraphs reveal extensive plagiarism
and patchwriting. In most cases, n all the 5 students' texts, it
was easily to locate the exact sentence and paragraph from
which the students copied. Underling students' sentences
indicates the exact copying or phrasing from the sources used.

It becomes obvious when looking at the five tables above that

oy
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students do not understand their sources. Instead of trving to
summarize what they have read. they copy it or select
sentences from it. This reflects the struggle students face when
writing due to the lack of knowledge in the possible techniques
that could be used when writing from sources. In all of the
siudents' texts above it was surprising how non of the texts
whatsoever contained an incidence of summary. In order to
answer the question of why students do not summarize from
their sources and whether they know that copving 15 plagiarism
which means stealing, a guestionnaire was conducted by the
researchers to (20) fourth stage university students to address
these questions (the second aim of the study).
3.4, The Questionnaire and Data Analysis:

The questionnaire contains two questions: in the first
question students are told to write down in not more than 2-3
sentences what they think plagrianism and patchwriting really
are , while in the second question the students are told to
identify 2 factors out of 7 which they think made them copy,
patchwrite or misuse their sources, It is important to mention
that the choice to conduct a questionnaire for pathering
relevant data not any other gqualitative research tool like

interviews, observations, or case studies 15 due to two main

L
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reasons. First, Umversity EFL students m lrag are always
reluctant to take part m any interviews, observations or case
studies carmed out by professors in their departments since
ther names would be revealed and known which 15 something
they dislike a lot. Besides, being known by the researcher
would also effect the way they will response to the questions
they are asked. Secondly, Iragi EFL university students' ability
to respond to written questions 15 far more better than
responding to aural ones. Written questions give students a
chance and a time to think and answer carefully betier than
aural ones which make them feel they are constantly watched
uporn,
The guestions were as follows:
Question one: In no more than 2-3 sentences write down what
vou think Plagiarism and Patchwriting are? In case you do
not know their meanings just write 1 do not know.
Question two: Why do you copy paragraphs or sentences from
vour sources when writing a research paper? Check up two
reasons only

I. 1did not understand the source.

2. 1 did understand the source but | can't summanze or

paraphrase.
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[ am not interested in the subject of the research,
| don’t have time to write.
My subject is available on the internet

My teacher demands a mgh level of academic wnting.

e A - -

Other reasons

The two tables below show the results of the two guestions

of the questionnaire:

Table {6 Results of question one of the questioanaire concerning studenis’
undérstanding of the meaning of plagiarism and patchwriting,

Types of Students’ Answers Percentages of Students’ Chaices
M e
Stwdenis whao knew whot plagiarism is and 5 5%

dion 't Know what patchwriting is

Students who knew what patchwriting is | 2 0%
and don’t know whar plagiariam is

Stuwdents who knew what plagiarism and 5 o i

patchwriting are.

Students whie did nol know  what B 4%
plagiarism ond patchewriting are




Yot oy ptall gy gedd) sud Analadl o pabald 4l8 e

Tahle (7} Resulty of guestion two of the questionnaire: factors that students
think made them misase their sources

T Fercentages of Choosing Two Factors
Reasons
_ N %
| did not understand the source % 45%
| dud understnd the source bt | can't 12 Bi%%
sumimarize of paraphrase,
1 wm not interested in the subject of the 5 | 3% |
rescarch
{1 dom't have time in wriling 2 1%
|
My subject 15 avazlable on the internet I 45%
I
My teacher demands a high level of 3 15%
geademic writing
{Jiher reasons i i

Table (6) shows the results of question one in the
questionnaire which indicate that 40% of the students do
not know what plagianism and patchwrting  are. This
reflects a very big problem that students face concerning
source use and source documentation. While only 25%
of the students knew what these two concepts mean.

Also 1t 1s shown that only 10% of the studemts know the

TAr
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meaning of  patchwriting and don’t  know  whal
plagiarism 15, while 25% know plagiarism and don't
know  what  patchwriting is. This  indicates  that
plagiarism as a concept and as a forbidden technmique is
becoming more  famibiar among  university  students  in
Irag and that they are aware of its consequences.

In Table (7) the results reveal a wery important 1ssue
concerning the reasons behind the students’ misuse of
their sources. [t is shown that 600 of the students
plagiarize and patchwrite because they don't know the
possible techmiques that could be used to write from
sources, Though they understand  thewr sources, they
faced difficulty in summarizing and paraphrasing. While
45% of them chose both "l did not understand the
source” and " My subject s available on the internet”.
23% of students chose that they were not interested in
thewr research subject which led them to copy directly
from sources. "My teacher demands a high level of
academic writing” was chosen by 13% ., while only 10%

chose "1 don’t have time in writing".
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4. Conclusions

The output of this study proves the researchers' imitial view
regarding the fact that although summarizing is considered a
very essential pedagogical technique in source-based writing,
most Iragi university students face difficulty in doing so. In all
the 5 undergraduate research papers that were analyzed by the
rescarchers no modent of summary was recorded. The
questionnaire conducted throughout the study indicates that
students struggle when twying to wrle from their sources
despite the fact that they do understand them, leading them to
plagiarize i.e. committing direct copying from sources or
patchwriting i.¢, selecting sentences from different sources and
stitching them together to form a paragraph .

The researchers believe that this is due to the lack of
knowledge students show regarding the possible techmiques
that could be used mn academic writing. Although writing 1s
considered a wvery important skill in language teaching but
writing from sources is a very essential sub-skill that every
academic writer must master, Thus, in order fo obtain better
results concerning students academic writing and how to deal
with sources, it is urgent to develop and design new materials

and resources suitable for teaching: academic writing, source
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use¢ and the possible techniques that could be used to avoid
plagarism.

It is also concluded that most Iragi university students are
nol even familiar with the concept of plagiarism and
patchwriting. 40% of the participants declared not having
heard the two concepts before, while the rest only knew one of
them. The researchers think that this is because students are
not educated enough about the two concepts during ther
academic study. Teachers should show students what
plagiarism and patchwriting look like. In this respect, Bianchi
ct al. (2007) clearly state that EFL students need to practice
different ways of incorporating source texts starting from
copying to patchwriting to more complete paraphrasing and
summanzing so that they can be able 10 distingwsh between
them.

In sum, it s necessary to conduct further studies
concerning lraqi EFL swdents misuse of sources and the
techniques that could be wsed to avoid plagiansm and
patchwriting. Students should be educated about plagiarism by
providing explicit definitions and examples making it clear to

them that copying papers or part of papers can actually stand
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against their learming experiences and opportunities to have an

efficient academic writing skill.
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Register-Free and Register-Specific
Collocations : A Problem for Translators.

Rafid Abdul- Ameer Ghaeb (PhiD)
Dept. of Translation / Al-Ma'moun University College

Abstract

Collocation is one of the old, intensively investigated topics, bt
whaose resnlts are, unfortunately, not been made uwse of. This is
evident from translators’ seriows difficulties in handling this aspect
of language. The problem becomes even more serious when it comes
to collocations in specialized texts {Le. register-specific collocations).
To verify this observation, a test was designed in which twenty five
fourth-vear students were asked to translate twelve sentences
without being told abour the test objective so that the responses are
spontaneons and thus more relinble. The test results verified the
hypothesis on which this paper was based: test subjects scored 38.4%
of correct responses in dealing with register-free collocations, while
this percentage declined to 15.4% in dealing with register-specific
collocations, The paper attempted to highlight the causes behind
such unpleasant performance. Finally, the paper gives some remedial
suggestions which are hoped to contribute in overcoming the
difficulties encountered in this respect.

Key words: collocation, register-free. register-specific.



148 g ptaly el sond Aaalal (gl 436 Ma s

dalal) aalll 8 4 Bill) Cila Pl dax 5 JSLia ¢ Laliod
duadidacay) Aalll g

P Y | QTG R
G 8 ] il 5 e S

o
BT 1 plaalyl y il e | 8 g LB U S ppl g (pa AR Che ST a3
et 1o 081 Alilall ppeal g il Jall BT Ll ke 5 A0 il e dgiylad)
(Ateadlall o palll oY) Agadlduaty] Aadh A ABAL Sl DA pa Jeladly N1 Al
alall o gl s bl gt L Gk | ASS) Sald) anes S0 dua il s36 e 815U
Fd-iq.ri;l-ul_ﬂl:_hﬂ:ﬁ-llh.;di—uﬁ_rhj—,ﬁlﬁl BSH"J'MIWJ“HJ
daea LSRN il St aby Wl (g e g Aeead Slol dmaladl | paladl 4508 7 daa 20
Aalad) At Rl ot L i a3 Ll iy D i
AT b AR ol Pl A iy AT Lagd 0 OB Gl GRS iy 9T
Cra gy g AR Cia PRGN A g e 5 B g Ry (9008 2pday) et
£ g g N e gl g ] Bl dged ol paliall B gle g B3N 38 50
ity pgal TSI g Cie il 1A Gl e g geall Bplos i Al Sulgls 2By 80
Vie e el e Sl 1 5 gl fpeand B ol ) Sialdl ey A0 Sila 00

e

hgaiben ol AATl o Al Jall o GalD i TElT 5 dalihall Chalgh

1. Introduction

Collocations are pervasive in language and play a significant
role in any act of communication ( see Hoey, 2005). Manning
and Schutze (1999:14) define collocation as "an expression
consisting of two or more words that correspond 1o some
conventional way of saving things". Since it was first
mtroduced by Fiurth in (1951) being one of the three facets of
context, collocation has received a very wide interest by the
scholars of the various schools of linguistics. This interest is
motivated by the crucial role it plays in constructing the
idiomaticity and idiosyncrasy of language. In fact, specialists
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agree that a healthy repertoire of collocations 1s essential to the
mastery of a foreign language. In translation, too, the
significance of "collocation” 15 pointed at, for "I grammar is
the bones of a text, collocations are the nerves, more subtle
and muluple and specific in denoting meaning, and lexis is the
flesh" (Newmark, 1988:213). The various causes of
recognizing the importance of "collocation” in translation can
be summed up in the following points:

1. Choosing the correct collocation will make the translated
lext more natural and thus more easily understood
(www.englishclub.com). This indicates that appropriate
collocation will achieve naturalness of expression which is an
essential factor of successful communication.

2. Readers of a translated text unconsciously predict what 1s
going Lo be said based on the use of phrases { Devec, 2004:17).
3. Appropriate collocation will minimize the possibility of
misinterpretation, "The precise meaning in any context is
determined by that context: by the words that surround and
combine with the core word — by collocation” (Oxford
Collocation Dictionary, 2002:9),

Collocations can be of a general as well as of a specialized
character (i.e. register-free and register-specific). depending on
whether the text at hand is a general or a specialized one. For
instance, dull highlights and vigorous depressions are odd
combmations 1n evervday English, but are guite common
collocations in the fields of photography and meteorology
respectively. By the same token, based error and tolerable
error are not used in general English. but are frequemt in the
field of statistics (Baker, 1992:32). This recognition of
collocation on regisier puts a burden on the translator to get
increasingly familiar with the kind of language he deals with
while performing his job.
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Despite recognizing the sigmhbicance of collocation and despite
the focus 1t 1s given in the syllabus design of the departments
of translation in lIragi uwmiversities | it s observed that
translation students, as well as translators at work, still face
tremendous difficulties in dealing with this important aspect of
language. Moreover, the difficulty even intensibies when it
comes (o dealing with collocation in register-specific texts,
This paper 15 intended o venfy and/or refute such observation
through conducting a test on fourth-year studemts at the
Department of Translation at Al-Ma'moun University College
in which they are asked to translate general as well as
specialized texts. It first casts light on the various types of
collocation with the purpose of delimiting the kind of
collocation adopted n this study. It then moves on to discuss
the major sources of hindering successtul rendering of
collocation interlingually. Finally the test results are tabulated
and discussed, in the light of which some recommendations of
how to tackle this aspect in translation are set down.

2. Range and Types of Collocation

This section is designed to delimiting the range of collocation
and stating its commonest types in an attempt to show how 1t
15 used n this study and which tvpes are adopted.

According to the available literature, Halliday and Hassan
(1976) scem to be the first to point to the wide range of
collocation when they used the term as & subclass of lexical
cohesion that covers any instance which involves a pair of
lexical items that are associated with each other in the
language in some way. Bischof (2004) states it more clearly in
writing that collocations "...are situated on a scale berween
free  word-combinations  and  dioms”.  Thus.  word
combinations range from loose (incidental) collocation to
frozen groupings (idioms). Lewis (1988} gives the terms
(strong, medium, and weak) to define three ranges of
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collocation. Baker (1992:50) (citing Beekman and Callow,
1974) mentions two factors that nfluence the range of
collocation, The first is the level of specifity: the more general
a word is, the broader s collocational range: the more specific
it 18, the more restricted s collocational range. The second
tactor is the number of senses a collocate has. Neither of these
ends 15 meant to be adopted in this paper; rather this paper 1s
after what is customary , or predictable so to use Crystal's
terms { 1993), in every-day use of language.

As for tvpes, collocations can be classified. in addition to
range discussed above, in terms of meaning, repister, and
tormal patterns.

In terms of meaning, Cowie (I983) distmguished between
restricted and open collocations. The former refers to the two
word-grouping where one word s used in s literal meamng
and the second 15 used in a figurative meaning (¢.2. 10 jog
somebody's memory), The latter refers to that grouping where
both constituents are used m thewr lhiteral meaning {e.g. fill the
bucket). Other terms are also used for such divisions
(transparent vs. opague, natural vs. conventional, erc.).
Concerning  register, collocations are divided nto register-
specific and register-free (technical vs. general) as discussed
earlier (see section one ahove).

Formally, collocations may be either of the following
commonest siructural paiterns (adv. + ady., adj. + n., n. + n., n.
+ v, v. = expression with preposition, v, + n., v. + adv.).

3. Potential Obstacles in Translating Collocations

This section 15 mtended to sorting out the major causes of
tailing to translate collocations properly. It 15 to be noted that
only difficulties pertaining to English-Arabic and Arabic-
English translation are dealt with here as the study is
concerned with collocation in relation to these two languages
only.
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The first cause is related o the pedagogical neglipence of
collocation. The svllabuses used to train students of
translation place much attention on "...the grammatical,
phonological and orthographic  aspects of’ language” m
comparison with the lexical componeni (Sadeghi, 2010).
Mareover, when the lexical level draws any attention, then
there 15 more .. .concentration on the paradigmatic relations
of lexical items. Very little awention is paid to the
syntagmatic aspect of lexis” (ibid). After reviewing the
syllabuses of the departments of translation, it has been
found that collocation 15 loosely mentioned here and there,
When it comes to practice, the problem is decpened in that
collocation 15 given very litle attention, if any, In other
words, and in case there 1s any attention there seems to be a
sort of discrepancy between theory and practice.

- Related 1o the first cause. and as a result of infrequent and

unconscious exposure to the TL collocations, the SL
exercises much influence on the translating process as a
whole. For example, the Arabic collocation " 3a Sl " is
almost always conveyed in the translators’ mmds 1o
correlate to breach the law instead of the more likely break
the law as break is immediately responded to as " ~&"

. Another source of difficulty 1s related to the wdiosyncratic

meaning a word acguires from co-occurring with another
word m a collocation (Bennett, 1981:273), This indicates
that the meaning of a collocation cannot be predicted from
the meanings of its constituting parts. In this connection, Lu
and Zhou (2004:1) mamtain that collocations .. . are
idiosyneratic in the sense that they are unpredictable by
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symtactic or semantic features”. For instance. ‘heavy' s
always understood to mean Ju& ; however it can acquire a
variety of senses depending on what it collocates with as
shown m the following:

Heavy smoker 5 i [l
Heavy sleep A p 53
Heavy fog i s
Heavy rain HE e

These different senses the word 'heavy’ can display make
it very diflicult to predict its collocational patterns. Thus,
unless well familiar with the idiosyncratic meanings of
heavy' in  differemt collocational environments, a non-
English speaker can hardly guess these extended meanings.

4. Another cause of difficulty 15 related to the differences of
the collocational range across languages, [t 15 quite frequent
o find differences n the semantic mapping a collocate
manifests, This is related to the society's experience with
events that have come to become social norms, For instance,
English differentiates between hard drink and soft drink
where the first includes spints such as whisky, gin, and
brandy, and the latter mcludes such drinks as beer, lager,
etc. (Baker, 1992:56). Arabic uses the inclusive " <y 2all
4d @S0 Y (o refer to both categories. So rendering such
collocations mto English is expected o be problematic in
that the general, rather than the specific, 15 used and
consequently certain entailments, not intended in the SL. are
inferred.

5. Naturalness of expression poses another burden on the
translator in that it creates an obstacle 1o easy, spontancous
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translation the translator must pay attention to. It is a
common phenomenon that a word acquires a new form
when it enters into collocation with another word so that it
seems more natural in the TL. For example, dry 15 translated
mnto "—da" n dry region, but it can by no means so
translated i dry voice where another form 1s required to
match the naturalness of Arabic "_As) Zisa”,
4. Research Methodology: test & testees
In order to highlight the problem at hand and verify and/or
refute the hypothesis on which this paper is based, a test was
designed to be distributed among a sample of translation
trainees in their final stage of traiming. The test 15 made up of
12 mini texts (in the form of sentences), It 15 a mixture of
register-free (2, 6, 8, 10, and 12) and register-specific (1, 3, 4,
5 7.9, and 1) texts (see Appendix). Realizing the importance
of exposure in dealing with register-specific texts, the
researcher was keen to choose them from texts which test
subjects have studied. To be representative, the test covered
almost all text types which testees are required to cover in their
study career. Thus, the regsters covered are; scientific &
technical, legal. media, and administrative. Literary register
was intentionally avoided as linguwistic norm in a literary text
can hardly exist (ne. wiolation of any linguistic norm,
including  collocation, is tolerated and  sometimes
recommended to create the Iiterariness of a text). For the
purpose of rehability and authenticity, the test subjects were
not told of the test objective; they were simply asked to
translate the twelve texts so that they pay equal attention to all
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linguistic levels and the results thus reveal their true mastery
of collocation.

The test was distributed among 25, fourth-vear students at the
Department of Translation / Al-Ma'moun University college.
The sample of testees covered all students’ standards
(excellent, very good, good, and fair), thus the test is
comprehensive. The test was carried out in the second week of
May / 20135, the time when students should have covered their
syllabuses to guarantee they have passed the test matenal as it
1s part of their curmiculum.

5.The Test: Results, Discussion, and Recommendations

5.1Results

This section tabulates the test results along with percentages of
correct responses. It consists of two tables; the first give details
of the test material. responses and percentages of correct
responses for every item. The second gives the overall mean
percentages  of register-free  and  register-specific  proper
answers separately.

Table (1) consists of fve columns; the first for the test tem
serial number, the second for the targeted collocation, the third
for the variety of responses along with their frequency. the
fourth for the model answer, and the last for the percentages of
correct answers for every item.
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{Table) Descriptive Statistics of the Test Resulis

Serial | Targeted Respunses & Muodel Percentages of
N Collocations Frequencies Answers Correct
Respanses
-good mastication | perfect
{1 A il |T) IMASECAtHN [0
-gooxd chewang (14}
~mastication (1)
-petfect chewing
i1l
-fine chewing (1)
e | -pond crunch (13
I. gave ., 23%
- had ... party (4}
= celebrated .., 7. i::y
panw(Z} party
i2) - held oL party (3] 1 held
o i fadl | (11 party
- del up ... party (i
(1
= ihid ..... party (3}
- gstablished ... |
party {1}
- hidden mrade (11} | ———
¢landestin
- black marketng i TS
i3
- covered trade (3} |
- pndercover frade |
Lk} 2} |
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(4]

(a)
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= ongoing trade (1)

- povert trade (1]

= hidden commiercs ()
- trafficking {17

- justice cowneil {19}

= conneil [

- matary council (1)

= justice assermbly (1)

- jurtice symod {1}

- justice confierence (1)

- bow places (17)

« bow areas (3)

- low-lying places {2}
- holes {1}

= b land {1 )

= shillow plages (1)

- totally stupid (7)

- stupid wct {6}
sopmpletely siupid (3)
-very stupid (2]

< gxactly stupid (1)
-quine stupid (1)

- renlly stupsd {1
~dam 1)

-definitely stupid (1)
= eribirely srupid (1)

-weapons  of  mass
destruction (13
-aviidance (3)
-destruction  weapons
{2)

~chemical weapons 1)
-nuchenr weapons (1)
lull wreck  weapons
(1)

high weapons (1)
-harm weapons 1)
-total weapons (1)
=g wewpens ()

notary council

low=Iving places

usterly stupsd

weapons of mass |

esrwetion

hard wark

4%

A%

s

52%

il
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[ 145)

(11}

(12}

1 3ad 1a o

gty simy

-hiard wirk {20}
=liring worh {1
-difficult work (1)
=drudgery work (1)

-integral part (11)
~parl and parcel (3}
-4 part {3}
simpartant part {1}
—umavaidable part (1)
“main purt 1}

=golden  opporiumiy
{10}

=polden chance (R
=palden rule (2}

-great chance (1)

-l opportunity (1)
oo chanee (1)

= SINCErE  Opporiunity
i

-great opportunity (1)

-marriage is held (11)
-marriage with
agreement (4]
-marriage is done (3)
-marriage 15 mide (3)
~marriage with muwal
comsent {2}

=Marriage 15 coniracted
i

=marriage ravels (| |
-doa favor (11)

=make o favar (4)
~voidimee § 10}

integral part

godden
oppociunily

marriage is entered
inti

dor a favor

4%

1

4%

- Mean of correct responses (register-free) : 38.4%
Mean of correct responses (register-specific) | 15.4%
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5.2 Discussion

The results of the test portray a gloomy picture of the testees'
awareness of collocation, As expected and, in line with logic,
better performance, though still painfully weak, was achieved
in relation to register-free collocations than with register-
specific ones; 38.4% vs. 15.4%. Entire focus on one word,
being the core of the text and thus more attractive (i.e. word
paradigmatic relations), has resulted in declining 1o pay
attention to the syntagmatic grouping of words, It could also
be interpreted that this focus is the result of the test subjects’
belief that the test objective is finding such a term. This is
evident in text (1) where no testee has been able to respond
properly to the intended collocation. Dictionaries say that
mastication and chewing have almost the same denotation.
They, however, differ in their connotations in that the former
15 more formal and thus restricted to the medical field,
whereas the latter 1s used in everyday communication ( a
closer look, however, shows that chewinmg means ~—=# rather
than s=—=a)This interprets why the majority resorted to
chewing (60%) of responses. Even those who were ahle to
grasp the register failed the more likely neighboring word
perfect.

Decontextualization is another factor that played a key role in
subjects’ responses. Maost of them failed, in more than one
occasion, 10 recognize the register-specific feature of a
collocation. This 1s clear m text "3" 5 _ifweall 3 1230 where 5 ;8w
has been readily rendered into the rather register-free hidden
(44%), covered (12%) and some scattered words denoting,
more or less, 1o the general sense of the intended collocate;
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Manning and Schutze (1999: 172-3) mamtain that near-
synonyms cannot be used to replace any element of
collocation. The result has been 0% appropriale response.
This is also true of text "3" 4<aisis is translated into fow
(68%), whereas only (8%) of responses opted for the proper
low-lying. In text "4" the word J2e 15 also taken in its peneral,
rather than context-dependent, meanmg. This interprets why
T6% of the testees opted for justice instead of the desired
notary. In text "11" 1 is mostly taken in 1ts general meaning
similar to that in ' piys 2y Lelaal 2iag ete, failing to grasp the
legalese overtone of the text.

The influence of the SL has also contributed to the test
subjects’ erroneous options. This is clear in texts "2" and "6".
In “2" made is resorted to more than any other option to stand
for the Arabic =3 (44%) under the influence of the semi-
standard LaSe 2 alia Slee pr even the more colloquial in
Iraqi Arabic <y Some tesiees even chose the paraphrase
strategy celebrated ... birthday (8%) which is undesirable as
it is opted for only when readily available equivalent declines
to communicate the intended message. In text "6" the test
subjects opted for the rather strong adverbs quite, totally,
completely, entirely, etc. This is the ideological influence of
Arabic, for this pattem of thinking is common in the Arabs'
mentality.

6. Pedagogical Implications
The results of the test point to a serious weakness in dealing
with collocation, collocation. This section pinpoints the
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approaches suggested for dealing with this important notion
of language.

There opposing views over how to handle collocations. It
should be kept in mind that collocations are semantically
arbitrary restrictions, so they are not rule-driven, Accordingly
linguists suggest two ditferent approaches for dealing with
collocation. Linguists like Ellis (2001), Durrant (2014)
suggest that SL collocation learning is frequency-driven, and
that this strategy can be extended to include learming TL
collocations. This view 15 psycholingmstically enhanced in
that more repetition feads to incorporating a new behavior.
This view interprets why a relatively high percentage of
translation trainees were able to score the correct answer in
text "9" integral part (44%) although it is register-specific.
This is because this collocation 15 very frequent in every legal
and legal-like texts.

A contrary view 15 forwarded by Wray (2002) who see that
L2 learners tend to allow the collocations they encounter pass
unnoticed, and that conscious focusing on these collocations
help in overcoming this problem.

In fact both approaches are useful and have apparent merits.
Thus both can be used in a teaching class through exposing
translation students 1o the same collocation patterns
frequently so as to enhance their unconscious awareness of
collocation. Moreover, translation instructors are advised to
delimit, at the end of every lecture/text, the most freguent
collocations in the text. This would support the students'
conscious awareness of collocation. Instructors, i addition,
can advise students to buy dictionanes of collocation i order
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to have lis'her students pay attention to collocation similar to
that they pay to grammatical rules and lexical selection,
Oxford Dictionary of Collocation (regularly updated) 15 a
useful reference in this respect.

T.Conclusions
The presemt paper has arrived at a number of conclusions
which can be summed up in the following points:

. Although collocation 15 given focus in the syllabuses
designed to train translation students, practice reveals that this
aspect ol language is given little attention. In other words,
there 15 discrepancy between theory and prachce as far as
collocation is concerned.

2. The hypothesis on which this study 1s based 15 venfied.
Advanced level translation tramees suffer senous weakness in
dealing with collocation. The mean of the correct responses
gives an unpleasant picture (27%),

3. The other hypothesis related to the register 15 also venfied,
Test subjects were able to score better in register-free
collocations (38.4%) than in register-specific ones (15.4%).

4. Test subjects’ erroneous responses are attrnibuted to three
factors; the influence of the SL (both linguwistically and
ideologically), decontextualization (1.e. failing to deal with the
collocation context), and persistent looking for the primary
sense of the collocates.

5. The paper finally recommends that collocation be given
more focus m traming translation students through a number of
strategies, the most important of which are: directing trainees’
altention 10 the syntagmatic relations of  lexical items,
isolating, at the end of every lecture/text, the most important
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collocations, and advising students of translation to have
specialized dictionaries of collocation in their home libraries.

endix §
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