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Abstract:

There is a strong related relationship between science and culture,
The progress of any nation or society depends on level the
development in scientific and cultural production,

This progress helps to confront the cultural contemporary
challenges,

Since the science and culture are in a continpal accomulative
process, which is true in different stages the Arah Islamic civilization
exposed to hig and serious challenges particularly in recent time. So
the Arab universities and cultural institutions have to introduce the
coniribution of Arab Islamic civilization in the world knowledge o
confront the recent challenges.
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The British and French and Struggle At
Mosul in 1918-1926 And the USA
Atitude to it

Abstract:

The issue of the British occupation of Mosul in 1918 after the
signing of the "Mudros” Treaty is considered one of the important
events that raised muoch controversy around it. This issue imposed
itself firmly on the political stage after the end of world war |
directly. It also reflected the interests that drive the major countries
to secure them and break away from the agreements and treaties
concluded even with allies from other colonialistic countries. It was
necessary to  cooperate with them ata certain stage of history
when Britain found that its interests and ambitions in the Arab
region. which was under Ottoman control, will  clash with  the
interests and ambitions of France. This forced Britain to engage with
France negotiations to  reach an agreéeement (o reconcile
their interests and aims. Indeed, the two countries concluded
the (Sykes-Picot) agreement on the 16th of May, 1916, which laid the
foundations of the strategic political and economic interests of the of

the two countries at the expense of national
interests and aspirations of the Arabs .

Finally , the current information of thesis shows that Britain
occupation of " Modros " reflectes to a considerable concern of
Britain in Iraq . and the development of its economic ., strategic , and
political interests in Iraq.
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The spatial Analysis of Spread of Cancer in

Basra Governorate
- A Study in Medical Geography -

Frof. Dir. Assl Inst.
Chalib Nasir Al-Saadoun Lahra Abbas Fadhel

Abstract:

This study aims to highlight the role of factors of geographical
enviroanment in the of disease incidence of cancer in the province of
Basra. This study revealed the relationship between the pathogenesis
of cancer of the bladder and wrinary tract in areas infested with the
disease schistosomiasis, which has been associated is the other the
existence of swamps and streams infested with the endemic disease, It
also revealed the relationship between regions of the spread of lung
cancer and between the urban crowded environment and industrial
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concentration in major cities. It explained the relationship between
breast cancer and the nature of the work of women in the major
urhan centers. These types of cancers have arisen and other types,
more and faster spread, such as cancer, lymphoma and leukemia by
a very strong relationship with hostile bombing in 1991 perpetrated
by the United States of America with the use of intermationally
banned weapons and afterwards and effect of direct and indirect
long term effects that appeared during the early nineties.
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Political Geography Analysis for Turkish Water
Policy and Its effect on Iraqi

Water Security

Abstract:

Iraq, at the beginning of the seventies of the Iast century used to
ecls arevenue water annual rate of (79.8) billion m / 3 which fell in
the last decade of the century to 49 hillion cubic meters [ 3, and
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studies indicate that in the case of completing Turkish water
projects or the so-called the project of south Eastern Anatolia
(Cape)which will reduce Irag's revenues to (14) 3 m for both rivers
(Tigris and Evphrates) at a time when [rag will need around 74
billion m in 32030, This would put in a very awkward position. It is
noted that the Cape pogect is the second largest project in the
world, that consists of 22 dams and 19 hvdroelectric stations . The
project costs about 32 hillion dollars.

The study aims to analyze the reality of Turkish water policy with
afocus on the most important water completed projects and the
objectives of these projects and their impact on water security draw
a picture of the future of this policy The proposed study
that Turkey pursues a Water policy with economic, political, social
and security dimensiong. that have had adverse effects on brag and
although negotiations lasied between the two countries for more
than five decades and the signing of more than the understanding
and agreement with Irag, those understandings and agreements do
not include the historical rights Iraq waters in the Tigris and the
Euphrates. The study reached some conclusions. notably that
successive Turkish governments have given great attention to water
projects and even linked the fate of these projects to their future
political and electoral programs, and thus achieved a number of
objectives, ignoring the Iraqi water rights.
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The influence of Information systems on the
strategic planning in the health

organizations
A Research Study in al Yarmouk Teaching Hospital

Abstract:

The research expresses a problem that assumes that information
systems influence the strategic planning with many intellectual
guestions answered by “Al-Yarmulke Education Hospital™ staff. The
study targeted a sample of (30) workers of different levels and
different specialties such as doctors ¢« technicians: and administrators.
Questions were analyvzed by using a group of statistical tools: while
the questioneer was used to collect data and other information from
the studied sample.
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The study concluded with many theoretical and applied conclusions
which identified the facts of information system and its impact on the
strategic planning . In addition: the study introduced many
recommendations such as indentifying the most important means
and information techmology which fit the nature of the health
organizations functions in order to assist in preparing the long term
plan.
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Organizational Justice and Its Impact on the
Reduction of Organizational Conflict

Abstract:

The attention is increasing to the concept of organizational justice
as ome of the important organizational variable that it is influencing
organizational conflict berween workers and the performance of the
organization. This research aims to detect the removal of
organizational justice as (distributive justice, procedural fairness,
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interactive justice, and evaluative justice) in the reduction of
organizational conflict.

To achieve research objectives a guestionnaire was developed and
distributed to a random sample of (46) emplovees in the Presidency
of the Mustansirvah University of the different levels and educational
qualifications” all of which are valid for analysis. In order to treat the
data, the statistical methods were used, notably( arithmetic mean,
standard  deviation, correlation, regression  coefficient)  using
statistical software (spss). The most promineént results of the research
show the high level of the organizational justice among the stafl of
the Presidency of Mustansiryah University, and the order of the
main interest level of variables organizational conflict have been
varied according to the values of the mean, the existence of
correlation , and the significant impact between organizational
justice and reduction strategies of organizational conflict.

The most prominent recommendations was the necessity to unify the
criteria for evaluating the performance of emplovees and the
adoption of clear specific criteria with regard to the identification of
responsibilities and duties entrusted to them to achieve justice and fo
ensure that no ,overlap, that would conflict and disputes among them.
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The effect of collaborative strategies on the
organizational learning Exploratory esearch for

a sample of employeesin
Baghdad 5Soft Drinks Company/ special sector

Absiraci:

This research aims to test the Relationship and influence between
collaborative strategies and learning organizational in Baghdad
company for soft drinks through ancxploration of a sample of
employees of (M) employees in both variables, was built on twao
assumptions , one dealing with the relationship between
thecollaborative strategies and organizational learning, and the other
dealing with the impact of collaborative strategies in organizational
learning. The use of correlation analysis (Spearman) has been to test
the hypothesis first and analysis of simple linear regression to test the
second hypothesis. The conclusions confirmed the presence of the
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Electronic government in the face of
administrative corruption

Dr.Sarmad Riad Abdal Hadee
Dr. Salma Talal Abdal Hameed

Abstract:

In order to fight these protected behaviors and to main the
public interest , it is recommended that Electronic administration
would beé the assenfed adminisiration may among other means to
limit administrative corruption .

Electronic government is usually exposed to risks by some
parties who intend to make it fail . Therefore it is necessary to take
precautions to face all these threats.
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The important act of the Electronic government can be seen in
confronting administrative corruption at public service and
administrative diction -making .

It can be considered that transforming government's function
from traditional to Electronic method is beneficial for both
administration add individual , such as attacking administrative
corruption .

This relates to the fact that corruption Is affecting the
employment's escalation in corruption is to the direct relationship
with the employees who are performing their job,

On the other hand , these employees might fall into their
personal desire which may lead them to breach the law.

Kevward: Electronic govermment, administrufive corrupbion, administrative
decision-making.
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Abstract:

The research dealt with the concept of natural planning which is the
planning of natural resources in the world and Irag, analyzing the
natural factors in Iragand the types of environmental pollution, its
concept and relation to the economic development uand the
importance of the green areas in protecting touristic cities. The open
green areas of Baghdad's governorate and the importance of lighting
in the city's aestheties were analvzed. The modern problems of our
Iragi touristic cities were determined, most important of which is the
random afforestation, the environmental pollution, non-urban and
unnatural planning, the problem of global warming (greenhouses),
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natural problems of the natwral touristic elements which are the
capital's lack of provision, lack of sources and rarity, limited local
market .. ete.

Regarding heritage, the existence of Irag's civilizational heritage as a
wealth of economic value which represents the country's touristie
landmarks which would a fixed income attract tourists in order to get
an economic income, in addition to the different natural aspects
which draw tourists , such as lack of peoples' environmental and
touristic awareness. touristic culture and touristic media. There is no
strong firm relation between protecting the natural phenomena,
Therefore, maintaining the natural and cultural resources, protecting
the civilized and coltursl heritage, redocing complaint due to
environmental deterioration, performing an analytical study of the
touristic supply and demand factors. following the programmed and
organized planning method. We should take into consideration
limiting land's uses and its coordination with tourism, department
taking care of green areas, constructing protection areas and green
strips to block the hot and cold winds .. etc.
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Evaluation of Genotoxicity of Cisplatin
in White Mice

Ak, Prof. D, Wajdi 5. Sadek [r. Asma sumies karvon
Cuollege of seienee. Dhep. OF hinlogy Faculty OF Science’ Soran University
Tikrit University

Abstract:

The current study was conducted to evaluate genotoxic and cyvtotoxic
effects of cisplatin in white mice.The cyrogenetics end points
imicronuclel) were used as genomarker to assess the genotoxicity.
Mitotic index(M1} and hematological end points (PCEs, NCEs, Hb,
MCY, and Ptl) were vsed to assess cyvtotoxicity, Cisplatin is a
chemotherapeutic agent for many kinds of cancer. We tested the
dosages 1.0 and 10 mgkgbwt. by intraperitoneal Ingection.
Standard methods for Micronucleus were used to assess the
clastogenic and aneugenic effects of cisplatin in bone-marrow cells of
white mice. The Results of this study showed elevated levels of
micronucleated polychromatic erythrocytes (MnPCEs), While MI
decreased significantly, (PCEs, NCEs, Hh, MCV, and P1l increased
significantly, This result lead to suggest that the tested dosages of
cisplatin have genotoxic and eviotoxic effects in white mice.

Keywords: Cisplatin, genstoxicity. micronuclely, polychromatic erythrocytes, and
chromosoms aberralion.

Mote: The current study was condacied in the laboratories of college of science
unbversity of Duhok and college of sefence — Tikeid University — Irag.
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Introduction

Antineoplastic drugsiANDs) have been in clinical wse for fve
decades. The carcinogenic propertics of many of these drugs have
been studied extensively in animal models and in follow-up studies of
patient populations {1). Cisplatine is a chemotherapeutic drug which
is used to treat cancers inclading: Sarcoma, small cell lung cancer,
germ cell tumors, lymphoma and ovarian cancer. While it is often
considered an alkvlating agent, it contains no alkyl groups and does
not instigate alkylating reactions, so it is properly designated as an
alkylating-like drug. Cisplatin is platinum-based and was the first
medicine developed in that drug class, The other names for cisplatin
are diamminedichloridoplatinum (DDP), cisplatinum and eis-
diamminedichloridoplatinum(11) (CDDP). By the late 1970s Cisplatin
was already widely used and is still used today despite the many
newer chemotherapy drugs developed over the past decades (1). The
platinum-based chemotherapy drugs cisplatin, carboplatin, and
oxaliplatin are among the most active and widely used agents for the
treatment of malignancles, including testicular, head and neck,
ovarian, lung, colorectal, and bladder cancers (2). It is generally
accepted that these agents kill tumor cells primarily by creating DNA
lesions, which are most cytotoxic during S-phase, probably because
the lesions are potent inhibitors of DNA replication (3). In the case of
bulky adducts suwch as intra-strand cross-links (which comprise the
majority of platin-induced lesions), the stalled replication fork
triggers the mono-ubiquitylation of proliferating cell nuclear antigen
{4). Ubiquitvlated proliferating cell nuclear antigen then recruits one
or more translation synthesis (TLS) polymerases, which have active
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sites that can accommaodate bulky lesions, thereby allowing error-
prone bypass of the lesion. In contrast, inter-strand cross-links,
which account for a few percentage of cisplatin-induced DNA lesions
but are far more cytotoxic, cannot be simply hypassed. Instead, their
repair involves a complex interplay between a series of DNA repair
pathways, including the TLS, Fanconi's anemia (FA), and
homologous  repair (HR) pathwavs (5). Although the complete
mechanistic details of how these pathwayvs aceomplish this repair
remain snknown, it is clear that defects in these pathways
dramatically sensitize cells 1o agents that cavse inter-strand cross-
links, including the platinating agents (5). It is noteworthy that
defects in these pathways are frequently found in tumor cells, raising
the possibility that these repair deficiencies contribute to enhanced
sensitivity of tumor cells to platinating agents (6,7).

The obhjective of this study was to (1) study the ability of cisplatine
to induce clastogenic and aneuogenic effects in somatic cell {bone-
marrow cell) and the marker used to assess this ability was the
formation of micronuclei in polvchromatic ervthrocytes which
formed by fragmented and' or lagging chromosomes which may be
seen in bone-marrow smears of white mice, (2) study evtotoxic effects
of cisplatin by determination of Mitotic index in bone-marrow,

Material and methods
Animals:

Male Swiss albino mice (Mus musculus), 89 weeks old, weighed 25-
10 g, were obtained from the animal house of University of Duhook.
Animals were houwsed in polvplastic cages with steel wire tops in an
air conditioned room (22 £ 1°C, 45-75% relative humidity)
maintained in a controlled atmosphere of 12 h light/12 h dark eycles.
Food and water were provided ad libitum.

Test compound:

Cisplatin  Cis-diamminedichloroplatinum-11 Clsplatin {Cls-DDP)
was purchased in the form of a solution dissolved in distilled water
(CAs No. TEI520-03) under the trade name cisplatinum (EBEWE
Pharma, Austria). The cisplatin dose was determlned according to
the I:Iuman therapeutic dose (sab-acute dose 20) mp;.fm and acute dose
1060 mgn'm I, taking into consideration the relative body weight and
surface area of the mice relative to that of an adult human being.
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Treatment:

Doses and route of administration Cisplatin was administered both
acutely and sub-acutely by a single intraperitoneal injection (i.p.) for
five consecutive days and acutely by a single intraperitoncal injection
{i.p.). In sub-acute treatment the therapeutic dose of cisplatin was 20
mg/m’, while in acute treatment was 100 mg/m’. The doses were
adjusted for mice according to Paget and Barnes(B). The doses for
mice were 2.0 mg/kg and 10 mg/kg. respectively. The control animals
received an equal volume of the solvent by intra-peritoneal injection
{Lp.) for five consecutive days,

Procedure:

Slides preparation for micronuclei (MN) and mitotic index (MI)

The mouse micronuclens test was carried out according to Schmid (9)
with some modification in fixation and staining based on the method
of Heddle (10) and Hayashi (11} Animals were scarificd 22 h after
the last trestment cither for sub-acute or acute treatment . Both the
femors were removed and stripped clean of muscles. The contenis of
each one femur were Mushed into L0 ml phosphate-buffered saline
lo prepare a marrow suspension. The bone- marrow suspension
centrifuged at 1000 xg for 5 min. One drop of the pellet were placed
on 4 microscope slide and mixed with drop of fetal calf serum. The
cells were then smeared and allowed to drv. The slides were fixed in
absolute methanol for 5 min and stained for 20 min in May-
Grunwald and 5 min in 5% solotion of Giemsa in 0,01 phosphate
huffer adjusted to PH 6.5,
For mitotic index the pellet re-suspended in hypotonic KCI solution,
placed in water bath at 37°C for 10 min. Fixed with {1 volume of
placial acetic acid: 3 volumes of absolute methyl alcohol) freshly
prepared, placed in refrigerator for 2hrs, two succeeded washes were
done with the same Mxative, centrifoged and suspension removed, 5§
drops of pellﬂ suspension were placed on clean cold slide, air dried
and stained for 5 min in 5% Gilemsa solution in 0,01 phosphate
buffer to pH 6.8,

Scoring:

Stained preparations were coded and scored by a light microscope
it 1000 magnification.
Micronucleus (MN):
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One thousand polychromatic eryvthrocytes (PCES) were scored per
animal for determining the frequency of micro nucleated poly-
chromatic ervthrocyvies (MnPCEs). Micronucleli were identified
according to Schmid (10). Havashi er al. (11) and Albanese and
Middleton (12) criteria. They were morphologically identical to the
normal nuclei but smaller than them (their diameter 1/5 of the main
nuclei)

Mitotic index (MI):

The MI was scored in the same slides of MN by calculating the
number of dividing cells (including prophase, metaphase and
anaphase) in a population of 10040 cells.

Hematological end points:

Tissue sampling and sample analysis

Control and drug-treated mice were killed by IP injection of
pentobarbitone sodium(Sagatal, Rhine Mérieux, Harlow, Essex, UK)
and blood removed from the right ventricle following a thoracotomy
incision. Blood (0.5 ml) was anti-coagulated with 1.5 mg/ml di-
potassium EDTA (Teklab, Sacriston. Durham, UK). Standard
laboratory methods for hematological tests were used to assess all
parameters.

Statistical analvsis

The student (-test analvsis used for statistical analvsis of the data.
The results were expressed as meant standard deviation (5D) for
MM and MI data and were compared with controls by student’s 1-
test and the minimum level of significance accepted being at p < 0LO5.
Resulis
1. Body weight changes and clinical signs:

During drug administration, contral, low- and high dose
cisplatin mice changed in mean weight by 7.2% increase, a 3.2
decrease and 15,1 decrease respectively. In the post-dosing period
(days 1-12), all animals increased in weight. mice in both cisplatin
groups showed some loss of condition and reduced activitv, There
was no other clinical evidence of toxicity,

2. Hematological investigations:

Hematological results listed in (Table 1). In the immediate
post-dosing period (days | and 4), in overall terms, RBC, Hb were
increased. These unexpected changes were particularly evident on
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day 4 at the higher cisplatin level {10 mg/ke) where the increases
were 8.3 %, 11.5 % and 6.9 % above concurrent control results,
respectively. At days @ and 12, in the main, there were decreases in
RBC, Hb values; these changes were significant at days 9 for the
10 mg/ke group and at day 12 for the 2 mg/kg group.
Table 1. Hematological results from male BALB/c mice treated
with cisplatin at 2.0 and 10 mg/kg.b.wt over a period of 5 days and

sampled at days 1, 4, 9, and 12 after final dose.

0 {eontrol) 65 4.9
4.0 3484 | l19= [ I56 | 46.9%% | [l43=
1= L.8=% | [{(40%  [Qh0* 4T.0% | 147TFew
0 {control) Sl 03 | 156 48.1 Qx5
n LR, T .17 isd A BOR
in 131 | 1115 174" 47.6 Thd
¥ icontrol) s 10.15 157 485 QR
F | ] HAT.9E= | §TyER | | 3k 47.3 Gll==
1 155,86 10.17 153 | 45d™* | 453
i jeantral) 5.5 1030 16.00 49.3 1i¥5is
FA ] E18.3=* | 10.06 15.6 44,7 1150
1] £74.0%% | QpESes | [ 4 qan 48.4 1532%*

Values are means. Control animals were not treated. There were five
animals in each group at each sampling time, * P<0.05: **p=<0.01:
(significantly different from concurrent animals) . PCEs =
polychromatic erythrocytes. RBCs = Normochromatic ervthrocytes,
Hhb = Hemaoglobin content g/ml of hlood. MCY = mean packaged cell
volume. Plt =platlet.

Reticulocyte (PCEs) counts were statistically significantly reduced
at both cisplatin dose levels at days 1 and 4 post-desing {Table 1). At
days 9 and 12, counts suggested a return towards normal, in
conjunction with a*rebound reticulocviosis™, with day 12 values being
statistically significantly above concurrent control data (increases
were 175.4 %a and 194.6 % above the control in the 2.0 and 10 mg/ky
groups, respectively). At day 26, reticulocyie counts were at control
baseline values(data not shown).
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Cytogenetics investigations:
Micronuclei:

Both sub-acute and acute treatments of therapeutic doses, 1.0
mg'kg and 10 mg/kg, respectively, of cisplatin induced significant
increase (p=< 0,001} in the numbers of MnPCEs in comparison with
the control group. Table 2 and Fipure 1 shows the resualts of
micronucleus test in control and treatments groups. we observed
highly significant dose dependant at P<0.0M] increases in number of
micronucleated cells,

Figure 1. Polychromatic ervthrocyvte and micronucleated
polvchromatic ervthrocyte, 100X geimsa and mav-Grunwald stain.

Figure 2 shows normal chromoesome spreads of mice in conirol
group stained with 5% Giemsa,

Figure 2. Mitosis chromosome spread in whit mice ( n= 40) Giemsa

stain, 100x.
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Table 2 PCEs, MnPCEs and MN% results rom male BALB/c mice
treated with cisplatin at 2.0 and 10 mg/kg.b.wi over a period of 5
days and sampled at days 1. 4, 9, and 11 after final dose.

LR i 1006 135 33504 2.73 ]
.0 in 1000 K6l B 130 8.24% Bl
1] 10 L art 97,704 S.86%** 9.77

= p= L] PCEs = polychromatic ervthrocytes. MoPCEs = micronwclented
polychromatic ervtheecyies. M= Micronuchei.

3- Mitotic chromosomes:
Table 3 shows that percentage of dividing cells were decreased at
dose- dependent manner with the increased dose of cisplatin.
Table 3. Mitotic Indices results from male BALB/¢ mice
treated with cisplatin at 2.0 and 10 mg/kg.b.wt over a period of 5
days and sampled at days L, 4. 9, and 12 after final dose.

i 10 1008 249 S400: 280 | 249
2.0 10 1004 213 21364 193 [ 2.3
I | I N [N N .5 171 17105 135 | 171
** g (L0
Discussion

All classes of ANDs have been shown to be mutagenic in fn vitro
assays|(18). Numerons ANDs have been found to be carcinegenic in
animal models indications that AND-therapy was assoclated with
second primary malignancies were initially reported in case reports
and case series. In the mid-1970s, large-scale follow-up studies of
cancer patients undergoing AND therapy were first reported in the
literature. These reports strongly and consistently associated several
alkylating agents with the development of leukemia and therapeutic
application of these agents in dose dependant myvelodysplastic
syndromes (14, 15).

Cisplatin is a cytotoxic drug used in the treatment of metastatic
ovarian and testicular carcinomas, bladder cancer, brain neoplasms
and cancers of the lung, cervix, liver and pancreas. (16, 17). Cisplatin
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has immunosuppressant activity and the drug is nephrotoxic,
myelotoxic and ototoxic (16). Cisplatin is mutagenic and is assumed
to be carcinogenic, embryotoxic and teratogenic (18) At high doses in
man, Cisplatin may cause severe myelosuppression with bone
marrow hypoplasia‘aplasia. Dose-related changes in peripheral blood
are seen with thrombocyvtopenia, leucopenia, granulocytopenia and
anemia (19},

In the present investigations with cisplatin, during the 5-day dosing
period, administration of drug at 10 mg/kg (the higher level) caused a
decrease in mean body weight of 14.6% (conirol mice increased by
8.9% ). Hematological changes {(Table 1) showed that at later time
points (days 26 and 61}, there was no conclusive evidence of adverse
late-stage/residual changes, apart from a possible effect on RRC/Hb/
at the higher cisplatine dose level.

The literature on cisplatin-induced toxicity in general and
hematological toxicity in particular in

laboratory animals is not extensive. However, several authors have
commented on the adverse effects of cisplatin on body weight in the
mouse (20}, in the rat {21, 22) . Table 1 presents results showing a
generalized increase in ervthrocyte values (RBC/Hb), in conjunction
with reticulocytopenia at days 1 and 4, followed by an overall
decrease in RBC/Hb levels at day 9 and 12. It is considered that these
changes may be associated with a haemoconcentration effect and
may relate to a cisplatin-induced body weight loss and dehvdration in
the immediate post-dosing period. Nowrousian and Schmidt (20)
described an increase in RBC values in the cisplatin-treated mouse
and proposed an association between this, dehydration and loss in
body weight following cisplatin administration.

In the present study, Lp. doses (2.0 mg'kg and 10 mg/kg) of cisplatin
were clastogenic, which was determined by the cytogenetic
parameter, such as an extremely statistically significant increase in
the number of micronucleated polychromatic ervthrocytes
{MnPCESs). These results were corroborated by previous studies on
mice and rat bone marrow cells (13- 25), Low mitotic index in mice
treated with high dosage of cisplatin (Table 3) consistence with the
decrease of PCEs {Table 1) and this reveals cytotoxicity of cisplatin.
In conclusion the two tested dosages have genotoxic and cviotoxic
effects in mice.
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Thermostability Of Cellulases Produced By
The Actinomycete Bacteria
Thermomonospora fusca

Dr. Ala Sharif Ahbas
Depr, OF Medienl Lab. Teeh.s . Al-Mamoon Unbv, Coll.

Abstract:
Thermaostability of crude extracellular endoglucanase, exoglucanase
and f- glucosidase were investigated at different temperatures and
pH values .

Enzymatic activity for cach enzyme was measured against its
specific substrate, after incubation of the crude preparation in
different temperatures { 55.60.65 ) “¢c and different pH values
(5.5,6.5.7.5); measurements were carried out at different time
intervals (0,2,4.6,8,24)h .

Results revealed that temperature 55°c and pH 6.5 representing the
optimal conditions for thermostability of the crude enzyme; such that,
the remained enzvmatic activity for both endoglucanase and
exoglucanase were 100% after 24 h of incubation, and 64.4% after 4
h of incubation for f-glucosidase at 60°c and pH 6.5 .

Tempertare 65% and pH 7.5 shortened the half life of crude enzyme;
such that, around 50% of the remained enzymatic activily was
demonstrated after 6-8 h of incubation for both endoglucanase and
exoglucanase, and not more than 2 h for f-glucosidase.

Key Words: Thermostability , Celbalases ; Thermamamespers fisca |
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Introduction

Imterest in thermostable enzymes has grown in industrial and
hiotechnological applications . mainly due to the fact that most of the
existing industrial enzyme processes are run at high temperatures ,
even when using enzymes from mesophilic microorganisms { Zamost.,
etal, 1991 ).

The main advantage in wsing thermostable enzgymes in industrial
processes is that, as the Temperature of the medium increases , the
rate of the reaction inecreases ; such that , a 10% increase in
Temperature . approximately doubles the reaction rate , which in
turn decreases the amount of enzyme needed ( Kristjansson | 1989 ;
Wasserman , 1984 ; Danson . et al. . 199 ). Besides to that .
thermostable enzyvmes are also able to tolerate higher temperatures .
which gives a longer half - life ( thermostability ) to those enzyvmes.
The wse of higher temperatures { above 60% ), also is inhibitory to
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microbial growth , decreasing the possibility of microbial
contamination { Turner , of al, , 2007 §,

High temperatures decrease the viscosity of liquids and increase the
rate of mass transfer during industrial enzyme processes , which
saves energy . cost of cooling operations , accompanied with high rate
of production  ( yield ) due to high rate of enzyvmatic reactions
{Hagerdal , et al. , 1980 ).

Thermophilic organisims producing enzymes displaying high
thermostability than those of mesophiles , can be regarded as
excellent tools of significant potential in industrial biotransformation
Processes,

This paper describes the thermostability of crude extracellular
endoglucanase , exoglucanase and f-glucosidase preparations at
different temperatures , time intervals and pH values , that produced
by Thermomonospora fusca TA 19 local isolate { Abbas , et al. , 1999 ;
Al-aubaidie , et al. , 199% ;: Ahbas , ¢t al. , 2001 ).

Materials and Methods

Preparation of crude extracellular cellulase enzyme complex: A 9
day old culture of T. fusca TAI9 was centrifuged at 20,000 rpm for
15 min. onder cooling, following Abbas, et al (1999} The
supernatant was assayed for enzyme activity, such that incubating
the culiure filterate with the specific subsirate, as in Ball and
MeCarthy | 1988 ),

Enzvme assays: different enzyme assays for activity measurements
including endoglucanase, exoglucanase and f-glucosidase were done
following Al-aubaidi, et al. (1999), Measurements of enzyme aetivity
at different pH values, temperatures and time intervals, were done
according to Hagerdal, et al. (1980).

Assessment of protein content: was done as in Bradford (1976 ).

Results

Thermostability of endoglucanase: Fig (1) summarizing a detailed
experiment . by which different temperatures and pH values were
pssaved against enzymatic activity through time factor as an
additional criterion affecting thermostability (half-life) of an enryme.

Temperature 55°c shows no effect on enzyme activity at pH values
3.5,6.5 and 7.5 ; i.e. residual enzyvme activity was 100" after 24 h of
incubation under such conditions (Tablel). Storage at 60°% shows

o K



11y fgeaally LI sigall dnalall healll dléy dles

obvious influence on enzyme activity ; such that > 75% of the
residual activity was measured after 24 h of incubation , at
overmentioned pH values (Table 1). Subsequently .65 showed more
effect on enzyme activity ; such that, residual enzymatic activity
ranged within 54.4-66.8 % after incubation for 6-24 h ( Tahle 3).

Hulf ife measured in hours showed that , temperatures 55%
(Tahle 1), and 60°¢ (Table 2) caused not more than 25% reduction
or no ¢ffect at all on enzymatic activity for a storage time reaching
up 0 24 h . At pH values 55 and 6.5 . Temperature 65° has
shortened the hall —life of the enzyme down to 6 and 8 h (66.8 % and
60.8 %o remaining activity ) at pH values 5.5 and 7.5 (Tahle 3).

Thermostability  of  exoglucanase @ in comparism  with
endoglucanase , Fig (2) showed that crued exoglucanase has a
relatively less stability at pH values 5.5 and 7.5 ., when stored at 55
and 607 ¢ , such that remaining activity was > 81.2 % after 24 h of
storage (Tables 1 and I ). MNever the less, pH 6.5 provided a gond
protection for the enzyme when stored at those temperatures . such
that remaining activity was > 98.8% after 24 h of storage under
such conditions . Temperature 65%¢ has  drastically affected
enzymatic activity : i.e. remaining activity droped down to = 35%
( Fig 2) , and half -life = 50.6 % remaining activity for not more
than 8 h of incubation { Table 3 ).

Thermaostability of f - glucosidase : It is obvious that f-glucosidase
has the relatively lowest stability when compared with the other iwo
enzymes ; such that , = 50 % of enzymatic activity has prolonged up
to & h at 55% ( and different pH values ) ( Fig. 3 : Table 1 } ; Temp.
60% has dropped the half- life of the enzyme down to 4 and 2 h.
incubation time { Table 2 ) . Meanwhile , temp. 65%c. shortened the
storage time to 2 h. with a residual activity ranged between 34 %%
{ for pH 7.5) and 46.5 % (for pH 6.5 ) ( Table 3 ). pH 6.5 provided a
relatively good environment for the enzyme when stored at different
temp.s ; such that , maintain > 46.2 % of residual activity with a
storage time ranged 2-8 h .

The results revealed that , pH 6.5 and a range of temp.s between 55
- 6li°¢ has provided good reaction conditions for the crude enzyme
preparation ; such that , half- life extended up to 24 h, with & residual
activity = 98.8 % | particularly for endoglucanase and exoglucanase ;
both enzymes showed a relatively high thermostability when
compared with [i-glucosidase throughout the experimental conditions,
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Discussion

Thermostable cellulases produced for bioprocessing are used in
textile, leather, pulp and paper. froits and vegetabhle processing and
other related industries. These enzymes are nowadays playing
important role in biomass transformation, saccharification, and
production of biofuel and other applications of white biotechnology
({Acharva and Chaudhary, 2012).

In such applications, high temperatures resulting due to high rate of
metabolic activities during the course of microbial growth and
enrymatic reactions; such that, thermostability and half-life of active
enzymes, play a main role in mass biotransformation; i.e. high temp.s
accompanied with high rate of prodection ( yield ), due to high rate
of enzymatic activity, can be expressed as a longer half-life
{ thermostabifity ) { Haki and Rakshit, 2003 ),

Hence, half-life can be defined as the =50% retained residual
enzymatic activity per unit time for a certain enzvme { Turner, et al.,
2007 ). While thermostability was defined by Zamaost , et al. (1991,
as the percent remaining activity after incubation at specified time
{ min ) and temperature { "¢ ) . Therefore | hall-life is directly
proportional with thermostability of a certain enzyme ; such that ,
thermostable enzymes reserve a relatively  high residual activity
throughout the experiment in optimal conditions { pH and temp. )
which provide a good environment for maximal vield of the product.
For such reason, bioprocessing, biocatalvsis |, bioconversion and
biotransformation of plant mass and other friendlv environment
processes , are looking for the vast benefits of thermostable enzyvmes
and their hiotechnological applications , produced by thermophile
and /[ or extremophile mos ( Ratnaparkhe ond Tiwari , 2001 ),
particularly  thermophilic  and  extremophilic actinomycetes
{ Prakash . et al. , 2013 ).

Generally, results showed that ;i . pH 6.5 and temp. 55% provided
the relatively best reaction conditions , such that , residual enzymaric
activity was at its higher values ( in terms of percentage ) . i .
Endoglucanase and Exoglucanase thermostability were 4-6 folds
higher than f-glucosidase ( in terms of half-life ) .

In comparison with other works , McCarthy ( 1985 ) and Waldron .
et gl ( 1986 ) . found that endoglucanase thermostability was
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relatively higher than exoglucanase , which was much maore higher
than f-glucosidase . McCarthy { 1987 ) reffered that , thermostability
of cellulase enzyme system produced by the members of genus

Thermomonospera is higher than that produced by the fungal
organisms Fhielavia ferresiris and Thichoderma reesie . In addition ,
Santos and da Costa (2002) , mentioned that |, extracellular enzymes
generally show high thermostability in terms of half-life , other than
intracellular enzymes , when they examined in crude preparations |,
as such kind of environment ( crude enzyme form ) maintain good
reaction conditions for the enzyme molecules o perform their
activity and stability throughout the reaction course .

Recently . more research work is persued to exploit new
thermophilic and thermotolerant mo.s producing such highly stable
enzyme systems to Facilitate bhioprocessing and biotransformation
industries ., particularly in the newly developed . and other worm
climate countries .
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Table 1: Residual enzymatic activity and half- life of crude cellulase(s)
at temp. 553% and different pH values .

55 5.5 11H) 24
55 6.5 100 14
85 7.5 104 4
55 5.5 KR 4
- fi5 10 4
55 .5 il 24
L] 5.5 S0 ]
35 6.5 il 08
55 7.5 st ]

Table 1: Residual enzymatic activity and half- life of crude cellulase(s)
at temp. 60° and different pH values .

Ll &5 75 24
L1 6.5 .5 24
il TS RS9 4
i) 55 8K 24
i) 6.5 Y88 4
il 75 H1.2 4
il e e il fhd
il 6.5 64,4 4
60 |75 32.2 LM
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Table 3: Residual enzymatic activity and half- life of crude cellulaseis)
at temp. 65° and different pH values .
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Automated Generator Turning On System
Using PIC Microcontroller

Dir. Taif Saml
Compater Science Department
Al-Ma'moon University College

Abstract:

In recent days, Irag has witnessed a general failure in national
electricity system. There is a great need for electricity a generators.
The process of furning generator on and off is done manually. In
order to automate this process there are a lot of circuits for doing
these operation, but it is highly costly and of a complicated structure.
Owur attention is devoted trying to building such circuits to overcome
the limitation that occurs with these circoits by using
microcontroller. The microcontroller plays a key role in varying
electromic applications, it characterize by low cost, simplicity, and
efficient. The paper presents simple system for turning generator on
using the well known and available PIC microcontroller.

Kevword: Generator, Microconirolier, PIC, Assembly Language.
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l.Introduction:

In the recent days it is so hard to live without electricity. It is obvious
that each device in our houses could not be work without electricity.
In many cases there Is a need for local generator in order to stand hy
to generate electricity when any failure affects the national electricity
line or when dealing with campus. There is a need to monitor the
generator for different period of time in order to furn generator on
when national electricity shut down. This is 50 hard to do. In order to
overcome this limitation our paper present simple, efficient, and low
cost machine to do these works, The paper utilize the microcontroller
technology that are available today and which is so cute. The adopted
microcontroller is PIC microcontreller which is available in the local
market.|1]

2. The Microcontroller

A microcontroller (also microcontroller unit, MCLU or nC)is a
small computer on a single integrated circuit consisting of a relatively
simple CPL combined with support functions such as a crystal
oscillator, timers, watchdog, serial and analog /O ete. Program
memory in the form of NOR flash or OTP ROM is also often
included on chip, as well as a typically small amount of HAM
Microcontrollers are designed for small or dedicated applications.

Thus, in contrast to the microprocessors wsed in personal
computers and other high-performance or general purpose
applications, simplicity is emphasized. Some microcontrollers may
operate at clock frequencies as low as 32 kHz, as this is adequate for
many ftypical applications, enabling low power consumption
{milliwatts or microwatts). They will generally have the ability to
retain functionality while waiting for an event such as a button press
or other interrupt; power consumption while sleeping (CPL clock
and most peripherals off) may be just nanowatts, making many of
them well suited for long lasting baftery applications. Other
microcontrollers may serve performance-critical roles, where they
may need o act more like a Digital signal processor (DSP), using
higher clock speeds and not needing such wvery low powered
operation.

Microcontrollers are wsed in  automatically controlled
products and devices, such as automobile engine control svstems,
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remote controls, office machines, appliances, power tools, and toys.
By reducing the size and cost compared to a design that uses a
separite  microprocessor, memory, and input/output devices,
microcontrollers make it economical to digitally control even more
devices and processes. Mived signal microcontrollers are commaon,
integrating analog components necded (o control non-digital
clectronic systems.|[2]

3. PIC Microcontroller

In the early 1980s, the term PIC stood for Peripheral
Interface Controller. These devices were originally designed for use
in applications with 16-bit microprocessors and computer
peripherals, remote control transmitters, domestic products and
automotive systems.

Never before has it been so quick and easy to ereate
microprocessor-based circuits. With the advent of the new PIC range
of 8-hit microcontrollers and the high performance, low cost software
available, a project can take literally a morning to progress from
initial conception to final prototype.|2]

31 The PICI6FEX family

The PIC16F8X family of devices are CMOS {Complementary
Metal Oxide Semiconductor) microcontrollers consisting of the
PIC16F83, PICI6CE3, PICI6FS4, PICIHCE4, PICIAGLCREX and
PICT6LFSX types.|3]

CMOS techmology offers a numhber of advantages over other
technologies. For example, CMOS circuits consume very little power,
operate over quile a wide voltage range and are guite forgiving of
bad layout and electrical noise. The PIC16X8X is available in an 18
pin IC package as shown in Figure (1). The 1C consists of two pins
Tor the power supply, two pins for the oscillator, OSC1 and OSC32, a
pin for the master reset clear ling MCLR and 13 pins for
input/output (1/0) ports, RAD to RA4 and RBO v RB7.
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Figure (1): The PIC16F84 pin configuration for PDIP and SOIC
packages

4. Voltage Divider

In glectromics or EET. a voltage divider (also known as
a potential  divider) is alinear circuit that produces an
output voltage (F,) that is a fraction of its input veltage
{Vin). Voltage division refers to the partitioning of a voltage among
the components of the divider as shown in Figure(2). |4

Vin
Z

Vﬂ'l.lt.
o
1

Figure(2) The Voltage Divider Circuit
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5. The Amplifier

An operational  amplifier (op-amp) s 2 DC-coupled high-
zain elecironic  voltage amplifier with o differential _ inpul and,
usually, a single-ended output. In this configuration. an op-amp
produces an output potential (relative to circuit ground) that is
typically hundreds of thousands of times larger than the potential
difference between its input terminals.[5]

6. The Proposed System
f.1 The System Component
The System consists of the following sections

1. The National Electricity Source
This section involver creating DC signal in order to be used
as input signal to the microcontroller for sensing existence or
absence of national electrical source. This section consists of
transformer of 220 volt to 5 volt, the output voltage from the
transformer is brought to bridge in order to rectify (converting
to DC wvoltage). Also using capacitance and resistance for
filtering signal and controlling the voltage level (5 DC volts). As
illustrated in following Figure(3)

q I S i | e
1My = A .
{% '—-.ﬁ P —=ka
Ec_" .
- | P

Figure(1) The National Electricity Source

1. The Voltage Division Section (Source of the OF Amplifier)

As main source of signal to the OF amplifier (to compare it
with normal voltage level) is brought from generator output
voltage (to check it reach 220 volts) Voltage divider is used and it
is important section. Its duty to divide the input voltage which is
220 volt as in the Irag National Electricity voltage. The 220 volt
must be decrease because operation amplifier in the next section
works on lower voltage; lower 32 volts. This circuit contains two

Y ros |
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resistant which will decrease the voltage input to the OF
amplifier to 5 wvolt. The output voltage is then rectified
{converted to DC level) using diode bridge. The circuit is shown
in below Figureid),

Al - R4

. i ] LY |
| L
nn.s. L 1
g™ £ - g
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ﬂ' [1-]

Y
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Figure{4) The Voltage Division Section

1. The Amplifier Section

The main work was implemented through OFP amplifier,
which will be used to compare the national line eleetricity with
the generator clectricity im order to output signal o
Microcontroller. This signal is very important which
microcontroller depend on it to produce signal or order fo turn
generator on or to furn generator off when generator voltage
reach its suitahle level. The first source input to OF amplifier is
from the voltage divider section, while the second source to be
compared with is Trom battery (5 DC volt).

These descriptions is shown in following Figure(5)

&
&
|z

3 :_"-.“\
2
5 e

Figure(5) The OF Amplifier
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4. The PIC Microcontroller

The PIC microcontroller controls all circuit. It depends on some
signals that were input to its port in order to turn generator on.
Also to check if there is error in case of all trial to turn generator on
failed. The number of trials and the period of each trial is
controlled through program was programmed using assembly
language, The PIC microcontroller has many pins as illustrated

helow

a. The VDD pin is ssed to feed microcontroller with suitable
voltage 5 volt.

b. The MCLR pin is used as reset pin it is also connected to
voltage source,

¢. The VSS pin is used as ground.

d. The OSCl1 and OSC2 ping are used to input the
microcontroller with suitable frequency through crystal (5 to 20
MHaz..

g, The PORTA{D) is input pin used as indicator of existence and
ahsence of National electricity.

f. The PORTA(1) is input pin in used to input signal from OF
amplifier in order to check generator voltage reach normal
level.

. The PORTA(2Z) is input pin used as disable or enable for the
turning on process{generator starting) and also indicate for
number of trial { Trial exhausted}).

h. The PORTB{0) is output pin to activate the relay to execute the

starter in order to turn generator on.
The PORTRB{1) is outpot pin is connected to the PORTA{2( in
arder to enable/disable the turning on generator process.

All description Tor microcontroller 8 shown below:
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Figare (6) The PIC Microcontroller

5. The Output Section
The output section consists of relay which is used to drive
voltage up in order to turn on the starter of generator. It is
worked on 5 volt because the microcontroller output voltage is
5 volt. Also the relay is shown bellow

The complete circuit for the svstem is shown in Figure (7).
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Figure(7) The Complete Turn on Generator Circuit
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6.2 How the Circuit Work

The main steps for the implementation of the svstem could be

summarize as:

#. The PIC microcontroller monitor the PORTA(2Z) in order to

make decision where

1. When the PORTA(2) is logic 0 (0 wolts) {enable
microcontroller) so execution start and go to step b,

1. When the PORTA(2) is logic 1 (5 volts) this will disahle the
microcontroller and go to step a.

b.  The PIC microcontroller monitor the PORTA(0) pin. Where

1. I the PORTA(D) is logic 0 (0 volis) this in case of national
electricity shut down; go to step ¢ (furn on generator),

2. If the PORTA(D) is logic 1 (S volts) this in case of national
electricity turning on; go to step b,

¢. The PIC microcontroller give order to output voltage to
PORTB(0) pin in order to start generator starter through relay,

d. If the machine not start the PIC try to turn motor on for 3 sec
and if no result it delay for 3 sec and trv again

€. There are three trial for execution

If machine start the PIC microcontroller output voltage (5 volis

logic 1) to PORTB(I) pin in order to direct signal to input to

PORTA(2) to indicate trial for furning machine on is exhausted

and ro disable PIC microcontroller.

g, The main checking for motor or generator execution is through
the voltage divider to direct the voltage to amplifier that is
compared to source and if fail it give sense 1o PIC
microcontroller.

h

7.Result and Implementation:

The system was designed and model using Proteus Simulater
software. The Protews package is the main and efficient tool for
simulating microcontroller circuit. The PIC was programmed using
assembly language. The assembly program is executed and tested in
order to correct any fault or error. The assembly program is then
converted to hex file which will be saved to the PIC microcontroller.
The Simulator and the circait is shown in Figure (B)
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Figure (8) The Proteus Simulator

8.Discussions and Conclusion

Our paper presents a selution the simple service for turning
generator on. It is easy and comfort solution to automate turning
generator on. Also there is a control for trial time and the time for
each ome for turning generator on, This method is so efficient and
simple. The main electronic component in our sysiem is the well
known microcontroller; PIC microcontroller: which is cheap and
could be used for long time with out any ¢rror. Also in many cases
when error or fault oceur to the microcontroller: this could he
resolved without replace the chip.
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Performance Enhancement of Static Var
Compensator (SVC) by Modifying
Its Steady State Operating Point.

Dr. Dhari Yousif Mahmoowd Adel Ridha (Othman
Assist. Prof. Assist. Lectarer
Dept. of Electromechanical Eng, Dept.ofElectromechanical Eng.
University of Technology University of Technology
Abstract:

This paper presents the modeling of 3 power svstem of two-plants
connected by a long transmission line. This svstem is simulated by
Matlab/ Simulink program to illustrate performance enhancement of
SVC during large disturbance such as three phase short eircuit fault
incidence on this power system which is compensated by SV at the
middle point of the transmission line. The SVC performance is
studied in both of its operation modes, voltage regulator operation
mode and susceptance regulator (modified operating point)
operation mode, The simulation results showed that during a severe
contingency the SVC in susceptance regulation mode has succeeded
in stabilizing the network compared to the voltage regulation mode.

Kevword: FACTS, Siatic Var Compensator 5%C, Saceptance regulater. variablbe

reference voltage, Thyristor Controlled Reactor TCR. Thyristor
Switched Capacitor TSC,
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1. Introduction

The clectrical power network grows with enormous complexity. In
such a complex network with the conventional control mechanisms,
there is a lack of controllability of the active and reactive power Mows
in energized networks. In a complex interconnected ac transmission
system, the power flow finds many paths on its way from the source
to load. In such networks a load flow study must be performed to
find the active and reactive power flows on all the times. Its
impedance and voltages at the terminals determine the flow of active
and reactive powers on the line. Even though we obtain the reliahility
of power supply. no control exists on line loading. By adding shunt
and series elements, the line impedances may be altered. Since the
parameters of the transmission lines of the complex network cannot
be altered, the series and shunt connected FACTS devices help in
altering the line parameters and the efficiency of the network is
increased. Power system stability may be defined as that property of
a power svstem that enable it to remain in a state of equilibrium
under normal operating conditions and to regain an acceptance state
of equilibrimm after being subjected to disturbance [1].

Flexible AC Transmission Systems (FACTS) devices with a suitable
control strutegy have the potential to increase the system stability
margin |2, 3). Shunt FACTS devices play an important role in

v K
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reactive power flow in the power network. In large power systems,
low frequency  electro-mechanical oscillations often follow  the
clectrical disturbances. Generally, power system stahilizers (PSS) are
used in comjunction with Automatic Yoltage Regulators (AVR) to
damp out the oscillations |3]. However, during some operating
conditions this device may nof produce adequate damping and other
effective alterations are needed in addition to PSS [4. 5]. Another
means o achieve damping i @ use the same shunt FACTS device
Static Var Compensator (SVC) designed with auxiliary controllers
|6}, Therefore SYVC is more effective and if accommodated with
supplementary controller. by adjosting the equivalent shunt
capacitance, SVC will damp out the oscillations and improves the
overall svstem stability |7]. The system operating conditions change
considerably during disturbances. Yarious approaches are available
for designing suxiliary controllers in SVC. In [8]a proportional
integral derivative (PITD) was osed in SVC. It was found that
significant improvements in system damping can be achieved by the
PID based SVC. Although PID controllers are simple and easy to
design, their performances deteriorate when the system operating
conditions vary widely and large disturbances occur, This paper
presents the modeling of a power system of two-plants connected by
A long trunsmission  line, this system s simuolated by
Matlab/Simulink program to illustrate performance enhancement of
the S¥C and its impact on  transient stability of the power system
when it is designed as a susceptance regulator or by modifying its
operating point. The SVC performance is studied in both of its
operation mode, voltage regulator and susceptance regulator
operation modes. The simulation results showed that during a sever
contingency the SVC in susceptance regolation mode managed to
keep the power system stabile compared to the voltage regulation
operation mode of the SV,

1. Static Var Compensator

{a) Configuration of SV

SVC provides an excellent source of rapidly controllable reactive
shunt compensation for dvmamic voltage comtrol through is
utilization of high-speed thyristor switching/controlled devices |9]. A
SV is typically made up of coupling transformer, thyristor valves,
reactors, capacitance (often tuned for harmonic filtering).

e K
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ib) Advantages of SVC

The main advantage of SVCs over simple mechanically switched
compensation schemes is their

near-instantanesus response to change in the system voltage, For this
reason they are often operated at close to their zero-point in order to
maximize the reactive power correction [10]-|13]. They are in general
cheaper, higher-capacity, faster, and more¢ reliable than dynamic
compensation  schemes such as  synchronous compensators
(condensers).

{c) Control Concept of SVC

An SV is a controlled shunt susceptance (B) as defined by control
seftings that injects reactive power () into the syvstem based on the
sguare of its terminal voltage. Figure 1 illustrates a TCR SV,
including the operational concept. The controal objective of the SVC
is to maintain a desired voltage at the high-voltage bus, In the steady-
state, the SV C will provide some steady-state control of the voltage to
maintain the high-voltage bus at a pre-defined level.

Figure 1: SVC with control concept |14]

e K
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If the high-voltage bus begins to fall below its set point range, the
SVC will inject reactive power {((J,.) Into thereby increasing the bus
voltage back to its net desired voltage level. If bus voltage increases,
the SVC will inject less (or TCR will absorh more) reactive power,
and the result will be to achieve the desired bus voltage. From Figure
I, Q. is # fixed capacitance value (FClor may be Thyristor
Swiched Capacitor TSC, therefore the magnitude of reactive power
injected into the system, (Qyq, is controlied by the magnitude of (i,
reactive power absorbed by the TCR. The fundamental operation of
the thyristor valve that controls the TCR is described here. The
thyristor is sell commutated at every current zero, therefore the
current through the reactor is achieved bv gating or firing the
thyristor at a desired conduction or firing angle with respect to the
voltage waveform |15].

3. V-1 Characteristic of SVC

The steady-state and dynamic characteristics of SYCUs deseribe the
variation of SVC bus voltage with SVC current or reactive power.
Two alternative representations of these characteristics are shown in
Figure 2: part (a) illustrates the terminal veltage-5VC current
characteristic and part (b) depicts the terminal voltage-SYC
reactive-power relationship.

3.1 Dvnamic Characteristic

Reference Voltage, V.r: This is the voltage at terminals of the SVC
during the Moating condition, that s, when the SVC is neither
absorhing nor generating any reactive power. The Reference voliage
can be varied between the maximum and minimum limits Ve ., and
Viermia Dy the SVC control system, Typical values of Vi mas and Vi
sin Are 1.05 pu and 0.95 pu, respectively.

Linear Range of SVC Control: This is the control range over which
SVC terminal voltage varies linearly with SVC current or reactive
power, as the latier Is varled over its entire capacitive-to-inductive
range.

Slope or Current Droop: The slope or droop of the V-1 characteristic
is defined as the ratio of voltage-magnitude change to current-



i ;HJ*L“I!- | M | maﬂl B m'-&-"‘_.ﬂ?ll:l!l.l.&-&l_d@l‘

magnitude change over the linear-controlled range of the
compensator. Thus slope Ky is given by

AW
Ky = ;ﬂ PR ODD DTSR, v

where A" = the change in voltage magnitude (V)
Af = the change in current magnitude (A)
The per unit value of the slope is obtained as

o AR
it A i

.......... CRTHACHESEEE, i

Where ¥, and [, represent the rated values of SVC wvoltage and
current, respectively,

For Al =1,

AV{al i or dr)
Ka= ——F" pu

AlTmr iy or g |
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where Qr represents the rated reactive power of SVC.

Thus the slope can be defined alternatively as the voltage change in
percent of the rated voltage measured at the larger of the two—
maximum induetive- or maximum capacitive-reactive-power sutputs,
as the larger output wsually corresponds to the base reactive power
of the SV, In some literature, the reactive power rating of the SVC
is defined as the sum of its inductive and capacitive rating. The slope
is often expressed as an equivalent reactance:

X = Ke, MEPE =000 st (4}

The slope can be changed by the control system of the SVC. The
slope is usually kept within 1-10%, with a typical value of 3-5%.
Although the SVC is expected to regulate bus voltage, that Is,
maintain a flat voltage-current profile with a zero slope, it becomes
desirable to incorporate a finite slope in the V-1 characteristics.
Overload Range: When the SVC traverses outside the linear-
controllable range on the inductive side, the SVC enters the overload
zone, where it behaves like a fixed inductor,
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Overcurrent Limit: To prevent the thyristor valves from being
subjected to excessive thermal stresses, the maximum indoctive
current in the overload range is constrained to a constant value by an
additional control action.

a B0 N G
ket = e Ol

Figure 2 (a) The voltage- current characteristic of the SVC and (b)
the voltage —reactive var characteristic of the SVC [16]

The steady-state V-1 characteristic of the SYC is very similar to the
dynamic V-1 characteristic except for a deadband in voltage, as
depicted in Figs. 2 {(a) and (b). In the absence of this deadband, in the
steady state the SVC will tend to drift toward its reactive-power
limits to provide voltage regulation. It is not desirable to leave the
SVC with very little reactive-power margin for future voltage control
or stabilization excursions in the event of a system disturbance. To
prevent this drifi, a deadband about V. ; holds the Iy at or near
zero value, depending on the location of the deadband. Thus the
reactive power is kept constant at a setpeint, typically equal to the

LK




fe1a uslly Sl 1 dza = | I

MVA output of the filters. This output is quite small; hence the total
operating losses are minimized [17], [18]. A slow susceptance
regulator is emploved to implement the voltage deadband, ie. to
modify the SV operating point or reference voltage { Vi ).

4. Power System Modeling

The modeled power system is shown in figure 3 which is composed of
a 1000 MW generation plant (G1) connected through a step up
transformer (Transformer 1) 138 KvSDOkv and of capacity
IHOMYA to a long 500kv, 700 km transmission line. The load center
is modeled by a SO0 MW resistive and 100 Mvyvar inductive load. The
load is fed by a local generation plant (G2) of B500 MW through a
step up transformer { Transformer 1) 13.8 kv/500 kv and of capacity
100 MY A, A Static Var Compensator (SYC) of = 200 Mvyar is
connected to bus bar By, The system is simulated by matlab/simulink
environment as shown in appendix A In order to start the
simulation in steady-state the model must be first initialized for the
synchromous machines and regulators to the desired load Mow. The
machine (G1) is considered as PV generator, Le. the load flow will be
performed with the machine controlling its active power and s
terminal voltage. Machine (G2) will be used as a swing bus for
balancing the power. The load flow simulation result is given in
appendix B.

B B2 B3
700 km T, L.

| Gl P Tranformerl Ii L I Transformer —h G2 _
/ ! J
wcf
3. Phase 1o Groand
L
Faualt incidence ]_ oad

Figure 3 The Model of the simulated power system



TR T LR — L R -

5. Modeling of SVC in a Voltage Regulator Mode

The bloek diagram of a general TSC-TCR tvpe of SV control
svstem is depicted in Figure 4. This control system incorporates
features of simple voltage control i.e this block is for the SV which
is operating in voltage regulation mode { the voliage is regulated
within limits ).

| Maasuring | Trarsmiasion

I Circast iohsga
I | Bhiiaa Y
Woresm
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o K ek
I ___,.-""- 15T, E m B Chincst |
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Othar | Char |
Sagnnls | Signais

Figure 4 Maodel of SVC in voltage regulator mode [16]
This hasic block of SYC controller consists of

Measuring eircuit; This circuit provide the necessary inputs to the
SVC controller for performing its control operations. The twe main
measured inputs to the SYC controller are voltage and current
whereas other needed signals mav be derived within the control
system.

Voltage regulator: The SVC voltage regulator processes the
measured svstem variahles and generates output signal that is
proportional to the desired reactive-power compensation. Different
control variables and transfer functions of the voltage regulator are
used, depending on the specific SVYC application. The measured
control variables are compared with a reference signal, usoally V..
and an error signal V., is input to the controller transfer function.
The output of the controller is a per-unit susceptance signal B,
(shown in figure 7), which is generated to reduce the error signal to
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zero in the steady state. The susceptance signal s subsequently
transmitted o the next stage of the controller which is thyristor
susceptance control.

Ky @ A small slope or droop (3-5%) is typically incorporated into the
steady-state characteristics of SVUs to achieve specific advantages.
The SVC current is explicitly measored and multiplied by a factor
Ky representing current droop before feeding as a signal to the
summing junction. The sign of this signal is such that it corresponds
to an increase of reference voltage for indoctive SYC currents and a
decrease of the reference voliage for capacitive SYC currents. Simple
integral control finds most common usage in voltage regulator.

6. Thyristor susceptance control

It consises of

(i) Gate Pulse Generation

I'he susceptance reference owtput from the voltage regulator is
transmitied fo the gate pulse—generation (GPG) unit, which produces
appropriate  firing pulses for all the thyristor-controlled and
thyristor-switched devices of the SV C so that the desired susceptance
is effectively made available at the SVC bus to achieve the specified
control objectives.

The simulation design of this stage s done by:

. Culculating the pumber of TSC branches to be switched in to meet
the capacitive susceptance demand and alse to allow an excess
capacitive susceptance to appear in the SVYC which is achieved by
dividing the SVC susceptance reference output from the voltage
regulator, B, by the susceptance of one capacitor bank, Hy. The
gquotient rounded off to the next integer corresponds to the
number of capacitor banks required, say, me  The difference
between the total capacitive susceptance ne Be and B, provides
the inductive susceptance to be realized by TCR through firing
control.

2, Calculating the magnitude of TCR-inductive susceptance to offset
the surplus capacitive susceptance.

3. Determining the sequence in which the TSC connections should he
actuated, depending on the existing polarity of charges on the
different capacitors, and thereby ensures transient-free capacitor
switching.
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4. Computing the firing angle for TCR thyristors for implementing
the desired TCR-inductive susceptance at the SYC terminals.

{ii} The Linearizing Function

As an approximate design of SVC model the desired susceptance
output, 8.5 of the voltage regulator is o be entirely implemented
through the TCR, that is, there are no fixed or switchable capacitors,
Then the implementation of the voltage-regulator output 8.y as an
actual installed susceptance By takes place through an intermediate
stage of the firing-angle calculation, as shoewn in Figure 5. Because
the relationship between the firing angle o and the susceptance By
expressed as Fia) is nonlinear, it necessitates the inclusion of a
linearizing function Fx{a) to ensure that

Faa)Fila)=1 (5)
where
Fata) = [Fyla)] (6)
For the case of a single TCR alone, Fi{a) is expressed as
Fifu) = Bsye = S0 P
Thus
T i
Fam)= 2M-Zu+sinlu (8)

The function Fja) represents the calculation of the firing angle,

corresponding to B,y if all of the B, is to be implemented on the
TCR.

B a | Bgyc
= Fle) >

Figure 5 The linearization function.

(i) The Synchronizing System

The purpose of the synchronizing system is to generate reference
pulses in synchronism with the fundamental component of system
voltage. These pulses are then used by the gate pulse generation unit
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to time the firing pulses to the TCR and TS5Cs. The synchronizing
system that is employved in this model is based on phase locked loop
(PLL), the block diagram of PLL model is shown in figore 6, this
PLL not only provides a signal at the zero-crossing instant of the
fundamental voltage, but it also generates the necessary timing-clock
signals that are phasc-locked to the fundamental frequency for the
digital counters that count the firing angle.

| 'u'uﬂ..nn
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Timing:- __ ===
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Figure 6 PLL model of Synchronizing System

6. Modeling of SVC in a Susceptance Regulator ModeThe
block

The block diagram of the susceptance regulator SVC is shown in
figure 7. The susceptance regulator shown compares the voltage-
regulator output susceptance B with a setpoint B, . The B, is
uspally chosen to be the fundamental-frequency reactive-power
contribation of the permanently connected harmonic filters of the
SVC. In these cases, the B, corresponds to o near-floating-state
operation of the SVC, The ervor signal is transmitted through an
integral control, and a corrective voltage contribution is applied to
the voltage-reference junction.
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Figure 7 Model of SV in susceptance regulator mode [16]

6.1 Operation of Susceptance {Reactive-Power) Regulator Mode

The SV requires a substantial reactive-power reserve capacity Lo
improve system stability. In the event of a disturbance, the fasi-
voltage regulator control uses a significant part of the reactive-power
range of the SVC to maintain a pre-specified terminal voltage. If the
SVC continues to be in this state, not enough reactive-power capacity
may be available for it to respond effectively 1o a sohsequent
disturbance. A slow susceptance (or var) regulator is provided in the
control system that changes the voliage reference to refurn the SVC
to a preset value of reactive-power output, which is wsually quite
small. Other neighboring compensating devices. such as
mechanically switched capacitors or inductors, can then be employed
to take up the required steady-state reactive-power loading. The
operation of the susceptance regulator is illustrated in figure 8. Let
the SVC imitially be at the steady-state operating point 1, which
marks the intersection of the system load line and SVO V-1
characteristics. If a sodden disturbance occurs in the system,
reducing the SYC bus voltage by AYy , the SYVC moves rapidly to
operating point 2 by the action of the woltage regulator, This
operating point is described by the intersection of the new system
load line and the SYC V-l characteristic. IT this decrease in voltage
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persists for some time, the susceptance regulator, through its slow
integrator action, will modify the SVC reference voltage by AVgy
(shown in figure 7) and bring the SV steady-state operating point to
3. Now, although the SV voltage has been reduced below the
desired reference, the SV reactive power range is still available for
coping with any system contingency. The neighboring var sources
iMechanically switched capacitors MSC, Mechanically switched
reactors MSR, and LTC transformers are some of the major
neighboring reactive-power devices that constitute the overall static
var system and thos need to be controlled appropriately) may then
be switched as shown in figure 7 by the block titled (Mechanical
Equipement Contrel Logic) to raise the SVC voltage to the desired
value, The SVC matlab/Simulink model is shown in appendix C.
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Figure 8 Operation of the SV susceptance regulator|16]

7. Simulation Results and Discussion

7.1 The Power Svstem without Disturbance,

Figure 9 shows the simulation results for the system which is
operating without disturbance and without SVC. Figure 9a shows the
variation of the rotor angle difference in degrees | d-theta) of the two
machines (G1 and G2} Figure 9b shows the angular speed of the two
senerators (Gl oand G2) it is clear that the two machines are
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synchronized and rotating at the same speed. Figure 9¢ shows the
terminal voltages of G1 and GI ({ Vil and ViI respectively )
Figure%d shows the transmitted power through the transmission line
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Figure 9: {(a) Rotor Angle Difference (deg.), (b) Angular speed of G1
and G2 (pu), (c) Terminal Voltage of G1 and G2 (pu), (d) line Power
(MW,

7.2 The Power System with 3-Phase to Ground Fault without SVC.

A 3-phase to ground fault is applied at bus bar (B1) at t = 10 sec and
the faplt duration is 13.2 cycles of the power frequency (or fault
duration time is 0.22 seconds), the power system is simulated without
SVC, the impact of this severe contingency s to make the system

unstable and the generators is going out of step. Figure 10 shows the
simulation results of this severe disturbance.
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7.3 The Power System with 3-Phase to Ground Fault with SVC in
Voltage Regulating Mode.

The power system is simulated as in 7.1 above but with 5VC
operating in voltage regulator mode, the simulation results showed
that in this mode of operation the SVC does not managing in keeping
this power system to be stable and the two plants going out of step as
in the simulation results of 7.2 above. Figure 11 shows that the
voltage regulator control uses a significant part of the reactive power
range of the SVYC to maintain a pre-specified terminal voltage, If the
SVC continues to be in this state, not enough reactive-power capacity
may be available for it to respond effectively to the disturbance.

P Frowepr Doy nd BT

i e

B I ] ] 1 T h

o

Figure 11 Reactive-Fower Range of 5VC

7.4 The Power Svstem with 3-Phase to Ground Fault with SVC in
Susceptance Regulating Maode.

A J-phase to ground faelt is applied at bus bar (B1) at t = 10 sec and
the fault duration is 13.2 cyveles of the power frequency {or fault
duration time is 0,22 seconds), the power system s simulated with
SV, the impact of the SVC s to make the system stable and the
generators is Keeping in step. Figure 12 shows the simulation resalts
of this case.
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Figure 12: (a) Rotor Angle Difference (deg.), (b) Angular speed of G
and G2 (pu), (¢) Terminal Voltage of GG1 and G2 (pu), (d) line Power
(MW], (¢) Reactive-Power Capacity of 8V,

7.5 The Power System with 3-Phase to Ground Fault Duration

off 0.25 sec.) with SVC in Susceptance Regulating Mode .

A 3-phase to ground fault is applied at bus bar (B1) at t = 10 sec and
the fault duration is 15 eyveles of the power frequency (or fault
duration time is (.25 seconds), the power system is simulated with

A var |¢



SV, the impact of the SVC is to make the system stable and the
generators is keeping in step. Figure 13 shows the simulation results
of this case.
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Figure 13: (a) Rotor Angle Difference (deg.), (b) Angular speed of G1
and G2 {pu), (c) Terminal Voltage of G1 and G2 {pu), (d) line Power
{MW), (e) Reactive-Power Capacity of SV,

8. Conclusion

1- It is concluded that SVC (Static VAR Compensator) will
successfully control the dynamic performance of power system and
voltage regulation of the power system. Using the SV in susceptance
regulator is more efficient in stabilizing the power system during
severe contingencies . The range of reactive power control can be
increased by using the susceptance (reactive-power) regulator,

2- Figure 10 shows the reactive power capacity of SVC when
simulated in a voltage regulator mode where at the instant of fault
incidence (t = 10 se¢.) the reactive power was about 1.5 pu whereas
figures lle and 12 e show the reactive power capacity of SVC when
simulated in susceptance regulator mode and at the same instant of
fault incidence i about 21.75 pu, this difference in reactive power
capacity of the 5VC for the two modes of operation causes the
difference in SVC performance during the fault, where the first
mode of operation could not make the system to stabilized after fault
clearing whereas the second mode of operation could.
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Appendix B

Load Now simulation resulis

Machine: GI1 1000 MV A, 13.8 KV r.m.s
Bus Type: PV generator

Van phase: 51.41°

Vb : 13800 Vrms | 1 pu] 81.41°
Ve ! 13800 Yrms | 1 pu] -38.59¢
Ve : 13800 ¥ rms | 1pul -158.59°
1. - 397500 Arms | 0L,9501 pu| 50.51°
Iy - 39750 Arms | L9501 pu] - 69.49°
L. : 39750 Arms | 0.9501 pu] 170.51°
P : 9500 MW [0.95 pu |

Q : 15024 MVar [0.01502 pu]

| : 952.58 MW [0.9526 pu|

Torgue : BO.B5T Mega Nom 09526 pu|

Vi : 14386 PU

Machine: G2 8500 MY A, 13.8 KV r.m.s
Bus Type: Swing generator
Ve phase: .00

Vb - 13800 Vrms | 1pu] J0.00°
Vi ' 13800 ¥V rms [1pul] = Qii.on=
Ve : 13800 Vems [ 1 pu| 150,007
1. $ 19750 Arms | 0.9501 pu] - 4.62°
1, . 19750 Arms | 0.9501 pu] - 124.62°
1. : 39750 Arms | 0.9501 pu|  115.38°
F ¥ 40754 MW |0.4795 pu |

() : 31959 MVar [(LOZKTE pu)|

| : 4081 MW |0.4801 pu|

Torgue - b4 Mega Nom |0 4801 pu|

Vi : 1.1628 PU
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Stress Detection Based on ECG Using
Discrete Wavelet Transform

Mousa Kadhim Wali  Nabil KAL-Shamma  Qais M.Ali Al-hakarchi
Foondation of Technical Education’ Elecirical and Electronic
Technbcal College

Abstract:

Acute stress is the most common form of stress. It comes from
demands and pressures of the recent past and anticipated demands
and pressures of the near future. This research studied the stress on
female students due to mathematical exercises in a  noisy
environment. Detection of this stress is important because it
contributes to diverse pathophysiological changes including sudden
death, ischemic diseases (myocardial infarction, anglna), and wall
motion abnormalities (the motion of a region of the heart muscle Is
abnormal), as well as o alterations in cardiac regulation as indexed
by changes in sympathetic nervous system activity and hemostasis
{process which causes bleeding to stop in order to keep blood within
a damaged blood vessel unlike hemorrhage). Stress level is difficalt to
manage because it cannot be measured in 2 consistent and timely
way., One current method to characterize an individual’s stress level
is to conduct an interview or to administer a questionnaire during a
visit with a physician or psychologist,

HRY (Heart rate varinhility) can be analvzed wsing both time
domain and frequency domain features, Selection of features which
vary with the changes of the stress levels is significant and it is
important to show relatively reliable behavior,

Overall, heart rate variability spectra during baseline condifions
related to Left ventricular hypertrophy and congestive heart
failure are dominated by  high [requency activity. Siress s
accompanied by an increase in the Power Spectrum Density (PSD) of
Low Frequency (LF)y and decrease in PSD of High Frequency (HF).
Data (ECG signal) was collected by AD (Data acquisition)
Instrument from ten female subjects, in the age range of 200 to 24
yvears were of asked to perform three levels difficulties of arithmetic
tasks.

A total of ten statistical features were used in this research extracted
through wavelet transform, including: Mean, Maximum, Minimum,
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Standard deviation, Variance, Mode, Median, power speciral
density (PSD), energy, entropy and hybrid of them. The SVM
{support vector machines) classifier give highest accuracy of 79.5
based on hybrid feature and ribo 3.7 wavelet through LF range.

keywords: Stress, ECG, 8V, KNN, DWT
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Lintroduction:

When bhuman body exposed to acute stress stimuli, it responds

physiologically by increasing sctivities of both the hypothalamic-

pituitary-adrenal (HPA) axis and the sympathy adrenal system (SAS).

Diagnosis of stress depends on a multitude of the factors :

4. Calculating of Inter Beat Interval (IBI) and feature extraction.

b. The features for HRY analyvsis can be time domain features or
frequency domain features and it is difficult to find out the most
common and relevant features for each stress level,

€. Classifying the features into each siress level is another major
task to be addressed in this research based om the most
important features and the suitable classifier.

A lot of approaches to diagnosis stress have been vsed, including the
use of questionnaires, biochemical measores, and physiologic
techniques. Most of these methods are subjected to experimental
error and must be viewed with caution [1]. When our brain assesses
stress, the Sympathetic Nervous System (SNS) prepares our brain fo
respond. The beat to beat intervals of the heart tend to vary and the
Heart Rate variability (HRY) is mostly regulated by the sympathetic
and parasympathetic Autonomic Nervous Systems (ANS) [2]-]3].
Hence, the state of the ANS is reflected in the HRV. For this reason
HRY was chosen ax one of the key criteria to diagnose stress. Heart
rate signal s non-stationary and the signal pattern is different for
every person. Even the range of the signal depends on the type of
subject (man, women, infant, animal} and the physical condition like
healthy or sick [4]. 5o, it is really hard o formulate a general rule to
diagnosis the stress. The diagnosis is mainly based on the expert’s
experience but the number of expert is inadequate in our college.

To obtain HRY, Inter Beat Interval (IB1) must be obtained first from

ECG signals. The heart rate in humans may vary due to various

factors like sge, cardiac disease, newropathy, respiration, maximum

inhalation and cardiac after load due to nervous siress activities.

HRY has become a universally recognized method to represent

variations in instantaneous heart rate and RE (beat to beat) intervals.

Results from the HRY data can reveal physiological conditions of a

patient. It is also clinically related with lethal arrhvthmias,

hypertension, coronary artery disease, congestive heart failure,
diabetes, ete.

L K
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The casiest way of analyzing the HRY is performing a time domain
analysis, Simple time domain features might include mean RR
interval, the mean heart rate, the difference between maximum and
minimum heart rate, the standard deviation of the NN interval
(SDINN), etc.

Frequency domain analysis is the spectral analysis of HRV as the
HRY spectrum has high frequency component ranging from 0.18 to
0.4 Hr which is due to respiration. It alke has low frequency
component ranging from 0.04 to 0.15 Hz which appears due to both
the vagus and cardiac sympathetic nerves. The ratio of the low to
high frequency spectra which can be used as an index of
parasympathetic balance .

Among some main methods to caleulate the PSD of RR series, FFT
(Fast Fourier transform) is one of the important methods [2]]3].
Several studies conducted have proposed link berween negative
emotions and reduced HRY. Normally beth sympathetic and
parasympathetic tone keeps on fluctuating. Thus we can relate HRV
analysis to the stress level of a person |5]. Zhao et al. |6] had
proposed a feature extraction method using wavelet transform and
support vector machines. Wavelet transform is used to extract the
coefficients of the transform as the features of each ECG segment. At
the same time, autoregressive modeling (AR) is also applied to get
hold of the temporal structures of ECG waveforms., Eventually,
support vector machine (SVM) with Gaussian kernel is used to
classify different ECG heart rhythm. The results of computer
simulations provided to determine the performance of the proposed
approach reached the overall accuracy of 99.68%.

Tayel and Bowridy |7] applied ECG image classification by
extracting their feature wsing wavelet transformation and neural
networks. Features are extracted from wavelet decomposition of the
ECG images intensity, The acquired ECG features are then further
processed wsing artificial nenral networks. The features are: mean,
median, maximum, minimum, range, standard deviation, variance,
and mean absolute deviation. The ANN was (rained hy the main
features of the 63 ECG images of different diseases. The test results
showed that the classification accuracy of the introduced classifier
was up to 921%.
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2- Methodology

Generally the diagnosis of any type of stress can be through the
analvsis of biological signals like heart rate, finger temperature,
electrocardiogram (ECG), electromyography signal (EMG), skin
conductance signal (5C). blood pressure (BP), ete. Most of the
methods which used to charaeteriee an individual’s stress level are
subject to experimental error and must be viewed with cantion [1].
Wavelet of digital signal processing tools in MATLAB is able to
provide a low cost method in extracting, analyzing the features of
ECG signals (Fig.1) and classifving them into different stress level.
Duta (ECG signal) was collected by AD Instrument (infernational
company) from fifteen female from the college, in the age range of 20
to 24 vears were asked (o perform three levels difficulties of
arithmetic tasks, therefore the total number of tests are 15*3= 45
tests. These tests were done in our college aver three months. Five
females' data had been ignored because of their noisy signals,
therefore 10 female readings were considered in this study. In this
research the tests done over females because they are not easily get
really stressed unlike men, therefore the stress ECG signals from
females very accurate |1]. Stress was measured in laboratory
environment using stress inducement stimuoli (mental arithmetic test).
The stress levels were determined by the different level complexity of
the arithmetic tasks that need to be carried out from not difficult to
extremely difficult,

Fig.l : A typical representation of the ECG waves (]
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Mental arithmetic task is commonly used method to induce the stress
in the area of psychophysiology. It is wsed to increase the mental
demand of the subjects by performing a series or combination of
arithmetic operation.

In this test, the subjecis were asked to carry out one hour of
arithmetic task in noise environment. The arithmetic task is
consisting of series of calculation  (subtraction. addition,
multiplication and division), the miscaleulations were informed
continuously to the subjects and they need to repeat the ealealation
from the first question until they were asked to stop.

Arithmetic task was performed with three different Kind of
environment to distract the subject namely; no noise task (control
task): variable real life noise; a steady real life noise. The variable
real life noises are siren, car engine warm up, thunder petting closer,
child erying etc., to distract and induce the stress. The steady real-life
noise was to reflect the real-life sounds without any variability (no
mixing of different source of noises in laboratory). The noises consist
of the colleetion of background noises from bars and cafes [9]. In this
research the noises are collected from noisy places (streets, markets,
shops and restaurants) as a simulation.

3- Preprocessing

ECG signal is an electrical signal with an amplitude between 0.5m\
to 4mV and its important information lies in the range of (L.O5Hz-
100Hz. The frequencies bevond that range can be eliminated by
using hand pass filter.

ECG signal is mixed with noises, therefore appropriate filters must
be designed in order to get rid of these nolses without degrading the
signal of interest. Manpreet ef al [10] proposed a preprocessing
method which is about the design of cascading of 1IR Band pass £ero
phase (BP-ZF) Elliptic filter, median flter and Elliptic notch Glter as
shown in (Fig.2) [10]).

ECG signal is continnally distorted by three types of predominant
noise: low frequency artifacts (0.04 fto .15 Hz), high frequency
artifacts (0.18 to 0.4 Hz) and 50 Hz power line interference.

All designs are performed wsing filter design toolbox in  the
MATLAB with sampling frequency 1000 He. The 4th order low pass
Milter is designed with 100Hz cutoff frequency.

Avas
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Power line interference can be easily identified since it has
frequency 50 Hz with level greater then ECG signal. A well-known
method gqualified of reducing the power line interference is the use of
IR notch filter which designed to remove a very specific. narrow
band of frequencies [10]. The center frequency of this 4th order
notch filter is 50 Hz with bandwidth 1 Hz (Fig.3) shows clearly the
difference between the EEG signal before and after filtering.

Fig. 2 : Basic block diagram of the ECG Signal filtering system.
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Fig.3 : The raw EEG signal before and after filtering
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4-Feture Extraction

The features that can be extracted from ECG signal can be either in
time or frequency domain. ECG signal is converted into [B] signal.
181 signal is a time¢ domain signal where difference of time between
two consecutive beats is plotted over time. The time domain features
is calculated from IB1 signal withomt any modification that
represents the statistical change and variation of the signal over time.
For frequency domain feature extraction, the time domain signal is
converted into frequency domain signal by (FFT)

The power based on the frequency level is calculated as frequency
domain feature like Low Frequency (LF) power, Very Low
Frequency (VLF) power, and High Frequency (HF) power etc. But
the main drawback of FFT is that it is unsuitable for the signal that is
non-stationary and does not contain any information related to time,
Discrete Wavelet Transform (DWT) is a solution for that. It keeps
both time and frequency information and gives relatively better
output than FFT.

DWT is also implemented here becapse IBI is a non-stationary
signal. This approach is based on decomposing the segment of
interest into frequency bands where a weighted score is given to the
band depending on s dynamic range and its diagnostic significance
I11].

As described above, the process of decomposing a signal x into
approximation and detailed parts can be realized as a filter hank
followed by down-sampling (by a factor of 2) as in (Fig.4).
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Fig. 4: The DWT and IWT technigue up to m level

The impulse responses hin| (low-pass filter) and g|n| (high-pass filter)
arg derived from the scaling function and the mother wavelet,
respectively.  This  gives a  new interpretation  of  wavelet
decomposition as splitting the signal x into (requency bands. In
hierarchical decomposition, the output from the low-pass filter h
constitutes the input to a new pair of filters. This results in a
multilevel  decomposition. The maximum number of such
decompaosition levels depends on the signal length.

The reconstruction of signal x from the approximation and detail
information. This process can be realized as up sampling (by a factor
of 2) followed by filtering the resulting signals and adding the resualt
of the filters.

In Chen et al. [12], the wavelet transform as a method for
compressing both ECG and heart rate variability data sets has been
developed. In Thakor et al. [13], two methods of data reduction on 2
dyvadic scale for normal and abnormal cardiac rhythms, detailing the
errors wssociated with increasing data reduction ratios have been
compared, Using discrete orthonormal wavelet transforms and
Daubechies D10 wavelets, Chen et al. [14], compressed ECG data sets
resulting in high compression ratios while retaining clinically
acceptable signal guality, Im Migow & Lin [15], D10 wavelets is

LTy 4
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choseén to be used, with the incorporating of adaptive quantization
strategy which allows a predetermined desired signal guality to be
achieved.

A total of ten statistical features were used in this research, including:
Mean, Maximom, Minimum, Standard deviation. Yariance, Mode,
Median, power spectral density (PSD)), energy. entropy, hybrid of
the last nine features.

5- The Classifiers
5.1- K-Nearest Neighbor

K MNearest Neighbor (KNN) is one among the simplest nonlinear
classifiers wused in  several signal processing applications.
Classification of new test feature vector is determined by the class of
its k-Nearest Neighbors, This classifier memorizes all vectors in the
training sets and then compares it with the test vector. Therefore,
this classifier works based on memory learning. The ranks for the k-
Nearest Neighbors based on the similarity scores are calculated using
similarity measure, such as Euclidean distance measure, The distance
between two neighbors using Euclidean distance can be found using
Equation (1) [16].

Dist(X, ¥) =JE[’=,{}¢'r‘ ~¥Yi)? (1)

where [J is the number of coordinates, X is a fraining vector and ¥ is
a testing vector, Some rescarchers used the majority voting for
classifying the unlabeled data. This means thar a class (category) gets
one vobe for each instance of that class in a setl of k-MNeighborhood
samples. Then, the new data sample is classified to the class with the
highest number of votes. This majority voting is more commaonly
used because it is less sensitive to outliers. However, in kNN, the
researcher needs to specify the value of *£™ closest neighbor for level
classification that gives a8 maximum rate. The function class in
Muatlab had been vsed in this research as Tollows:

Class = knwnclassify (Yample, Training, Group, k) to classify the rows
of the data matrix Sample {each feature) into groups (1, 2, 3 and 4
level of stress ) based on the grouping of the rows of Training.
Sample and Traiming have matrices with the same number of
columns, Gronp is a vector whose distinet values define the grouping
of the rows in Traiming. Each row of Training belongs to the group
whose value is the corresponding entry of Group. knnclassify assigns

Tk
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each row of Sample to the group for the closest row of Training.
Growp s a numeric vector. Training and Growp have the same
number of rows, Class indicates for each row of Samples, the suitable
group. k is the number of nearest neighbors used in the classification
and for this research, k value ranges from 1 to 10.
5.1 Support Vector Machine (SVM) classifier

The purpose of Swpport Vector classification is to devise a
computationally efficient way of learning good separating hyper
planes in a high dimensional feature space as shown in (Fig.5). The
SVM works in the high dimensional feature space formed by the
nonlinear mapping, (x) of the n-dimensional input vector into a K-
dimensional feature space as shown in (Fig.6). The formula of the
hyper plane separating two different classes is given by the relation
in equation (2)]6].

y(x) = WTp(X) = X 0@(x) + wy =0 (2.0)
where w = [ag, @iy, cey MET is the weight vector of the network. By
introducing the so-called Lagrange multipliers, g, is the learning
task of SVM is reduced to quadratic programming. On account of
these facts, there exist many highly effective learning algorithms,
which result in the global minimum of the cost function and the best
possible choice of the parameters of the neural network. And all
operations in learning and testing is done using so-called kernel
functions, The kernel is defined as in equation (3)[6] . These equations
were applied in this research through matlab two functions ;
"svmtrain" and “svmclassify".

Kix,x )= (x)e(x) (3)
WLZTITLTIIIT L T DL e e S e —
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F"ré.. 5: The scheme of proposed SVM based classifier.

%



T pgwanlly oalllimigall 00 doalsll padll] duldy dla

Gl R AR =R
Fig. 6: Finding out the linear separating hyper plane which maximize

the margin, { the optimal separating hyper plane (O5H )

The accuracy of both classifiers was calculated based on the weigh
on the correct class to the total number of samples. the sampling
frequency is 1000 Hz which mean 1000 samples per second . Normal
person has 76 heart beat in 1 minute, therefore for one beat:

(60 / T6) * 1000 =789 samples needed.

The 7T8% samples were distributed into 10 folds. Each fold has 79
samples and randomly takes 10 samples from each class for testing.
The accuracy for each class is calculated as in equation 4.

Mumber of stress correct classification
20

Accuracy = 4)

Then the accuracy for four classes was averaged and this done for
each & value,

t-Results and discussion

The results of preprocessing and fearures extraction are displayed in
this section. Twao classifiers are used for classification; they are SVM
and KNN. For each classifier, eight (8) wavelet functions are being
used and the avernged result of classification is judged respectively.
The chosen wavelet functions including DaouhechiesS (dh3) of level

Tk
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five (5} DaubechieslD (dbI#). Symletd (spmd) of level five (5),
CoifletsS (coif3), ReverseBiord.7 (rbio3. 7)., ReverseBior3.9 (rbind. ¥),
Biorthogonal3.3 (Meri ) and Discrete Meyer. The frequency
component which are considered in this research consists of low
frequency component (LF), high frequency component (HF) and the
normalizing equation, (HF/ (LF+HF) and LF/ (LF+HF). For each
frequency component, ten statistical features were extracted which
consist of mean, maximum, minimum, power spectral density.
variance, mode, median, standard deviation, energy, entropy and
hvbrid of the these features,

In cases of stress, there s a tendency for increased heart-rate
variability (HRV) in the lower frequency ranges (0L04-0.15 Hz) of the
ECG. To evaluate the highest classification, the best frequency range
is chosen with the best wavelet function through more combination
trials of different frequency and wavelets,

The best wavelet family can be chosen by comparing the output of
each wavelet which produces 8 more accurate model for the ECG
signal,

By using the wavelet functions, the signals are decomposed at the
required level. For this research, all of the decomposition is done at
level Tour, The wavelet lunctions chosen in this research are based on
the literature review |2]|4-6). (Fig.7) shows the decomposition of
ECG signal up to level 4 based on db10.
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Fig. 7 The decomposition of ECG signal up to level 4 based on dbii.
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We calculate the accuracy results of four partitions namely: low
frequency component (LF}), high frequency component (HF) and two
of their normalizing equations. The LF produce maximum average
accuracy of T8% as shown in Table (1).

Table 1: The average accuracy for each frequency component and its

HF 0
HF/{LF+HF) 72
LF{LF+HF) 65

Therefore, We will mention the results of accuracy of each feature of
LF region only. We noticed that the low frequency component (LF)
gives the highest accuracy for stress classification of 34.6% for
hybrid statistical features based on wavelet: biord.d using KNN
classifier (Table 2). While with SVM classifier, we achieved
maximum accuracy of 79.5% vwsing hybrid featores based on wavelet:
rhio3.7 (Table 3).

Table 2: The accuracies achieved in each feature for low frequency
component (LF) classified by KNN.,

@11 4.7

TEREETIET

R AR TBE R TN CAR A TR SR SR L E
415 M5 | 451 40 | SLo | 4la | 4R | 4D | 41 | 30 | 432
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424 | 32 (433 (45 (09 (W8] 0 (BS54 (o[ W
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44 | 334 | 39 | 44 | 47 | 4bd| 41 | 3TH | 43 | 46 | 403 |
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Table 3:The accuracies achieved in each feature for low frequency
component {LF) classified by SVM

Suleiman et al. |17] obtained 60% sensitivity for exercise stress
testing while Robert et al [18] achieved 67% sensitivity for cardiac
stress testing. Bateman et al. | 19] achieved accuracy of 7T0%: based on
the processing of the images of ECG signal. While Assuero et al. [20]
got 69% accuracy depends on producing ECG image protocol.
Conclusions:

Stress level is difficult o manage because it cannot be measured in a
consistent and timely way. HRY can be analyzed using both time
domain and frequency domain features. Selection of features which
vary with the changes of the stress levels is significant and it is
important to show relatively reliable behavior.

Frequency domain analysis is the spectral analysis of HRV spectrum
#s it has high frequency component ranging from (L18 to 0.4 Hz
which is due to respiration. It also has low frequéncy component
ranging from 0.04 to 0.15 Hz which appears due to both the vagus
and cardiac sympathetic nerves. Both components very important to
drive the index of parasvmpathetic balance as a ratio of the low to
high frequency spectra.

Stress is accompanied by an increase in the Power Spectrum Density
(PSD) of Low Frequency (LF) and decrcase in PSD of High
Frequency (HF).

A total of ten statistical features were used in this rescarch, including:
Mean, Maximum, Minimom, Standard deviation, YVariance, Mode,
Median, power spectral density (PSD), energy. entropy and hybrid of
thiem,

2ot S
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The SVM classifier give highest accuracy of 79.5 based on hybrid
feature and ribo 3.7 wavelet through LF range,

As a future work, we planning to do another study on the males and
compare it with this study,
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Abstract:

In order to achieve up to | Ghps peak data rate in future IMT-
Advanced mobile systems, Carrier Aggregation (CA) technology is
introdduced by the 3AGPP t  support  very-high-data-rate
transmissions over wide frequency bandwidths up to 100 MHz in irs
new LTE-Advanced standards [1]. This technigue makes it possible
for multiple spectrum bands to be wtilized by the same user in order
to satisfy the large bandwidth demand of the service and achieve
hetter performance [2]. This paper provides an overview of carrier
ageregation  and  discusses major  technical  issues  including
agpregation strocture, scenarios and CA implementation in LTE-
Advanced svitems |3, A simulation model of LTE-Advanced in the
downlink s developed to investigate the impact of intra-band
configuous CA using up to two Component Carriers (CCs) on the
system performance in terms of throughpuot [4]. The throughput
increases from 5.152ZMbps to 35.688Mbps when the bandwidth
increases from 1L4MHz to 20MHz and when we agoregated two CCs
cach one with 20MHz. the throughpuot increased from 88,688  Mhbps
to 168.8160Mbps and the bandwidth becavse 40MH2 The carrier
aggregation  is  rechnologically feasible and can be wsed to
significantly increase LTE-A peak data rates.

Kevwords: LTE A, carrier aggregation, component carcier, downlisk aed
throwghput.
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1. Introduction

With an ever imereasing demand on wireless broadband services
consuming higher data rate and wider bandwidth, the International
Mobile Telecommunication-Advanced (IMT-Advanced) svstem has
initiated the standardization process for the fourth generation (40)
mobile communication systems. Thelrd Generation Partnership
Project (3GPP) has been submitted Long Term Evolution-Advanced
(LTE-Advanced) {Release 10 (R10)) to be the standard for the 4G
system  since it will support high peak data rates for Users
Equipments (UEs), up to 1 Ghps in static and pedestrion
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environments, and wp to 100 Mbps with high mobility speed in
downlinks (DL) and 500 Mbps in uplink (UL) [5, 6],

LTE-Advanced system (R10) Is seen as the next major evolutionary
step in the continuing development of LTE system. The expectation
of implementing LTE- Advanced system is to Tulfill the requirement
of IMT-Advanced requirements. The major components that have
been developed in LTE-Advanced system (RI0) are a wider
handwidth throwgh apgregation of multiple Component Carriers
{CCs). evolved use of advanced antenna technigues with multi-
antenna extensions in both UL and DL and Relaying techniques in
order to meet the IMT-Advanced targets.

One of the important Features of the LTE-Advanced (Release 10)
standard is the Carrier Aggregation (CA). CA is achieved by
aggregating five CCs over wider bandwidih up tol{l MHz, thus
improve the system capacity in every cell. Furthermore, LTE-
Advanced standards is expected to outperform the requirements of
the IMT-Advanced systems in term of peak data rates, transmission
bandwidth, high system capacity, peakfaverage spectrum efficiency,
delay performance in control and wser plancs, mobility and provide
maximum flexibility in wtilizing the scarce radio spectrum available
to operators with very good substantial improvement for cell-edge
spectral efficiencies,

2. Carrier Aggregation
A. Concept of Carrier Aggregation:

The basic concept of CA is defined as a set of several operating
hands across, which the Base Station (BS) aggresates carriers with a
specific set of technical requirements. These operating bands consist
of continuous or non-continuous CCs. Both types of CA probably can
use the same or different bandwidths to support higher transmission
data rate over a wider bandwidth, starting from 20 MHz up to 100
MHz for a single User Equipment (UE) unit in DL or UL between
LTE-Advanced evolved Node Base station (eNB) and the UE, while
preserving backward compatibility 1o legacy systems [5, 6, 7).
Continuous CCs is easier to be implemented at the physical layer
structure of LTE-Advanced system, thus ease to resource allocation
and management algorithms compared to the non continuous CA 6]
However, there is some difficulty to allocate continuous 100 MHz
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handwidth for mobile wireless systems. CA with non-continuous CCs
technigue provides a practical approach to enable mobile network
operators to fully wtilize their current spectrum resources, including
the unused scattered Mrequency bands and those already allocated for
some legacy svstems, such as GSM and 306 systems. Bul obviously,
for nmon-continuous CA, the deployment of multiple RF receiving
units and multiple FFTs is unavoidable in LTE-Advanced UE. Since
non-continuous CA  supports data transmissions over multiple
separated carriers across a large frequency range, the radio channel
characteristics and transmission performance, such as propagation
path loss and Doppler shift, vary @ lor at different frequency bands,
and should be fully evaluated and considered in the design of the
aggregation algorithms,

In term of specirum scenarios, CA supports different type of
spectrum scenarios: (1) intra-band Contiguous (i) intra band non-
contiguous and (iii) inter-band non-contiguous are some of the
spectrum scenarios that have been proposed for CA used in the LTE-
Advanced system as shown in Fig.l |5]. With the development of
specific RF requirements, in the DL, both intra — and intre-band
scenarios are considered in LTE-Advanced system (R10). But UL is
focusing on intra-band scenarios only, due to the difficulties in
defining RE requirements for simultaneous transmission on multiple
CCs with large frequency separation, considering realistic device
linearity.

Furthermore, implementing CA in LTE-Advanced svstems (R10)
allow fast and seamless connectivity during handover from the
source to the target ¢MNBs and also allow smooth network migration
and upgrades. Therefore, it s essential fo ensure backward
compatibility of LTE-A design, so that, UEs for both LTE s (HE, RY)
and LTE-Advanced (R10) will be supported by the same carrier that
is deployed by LTE Advanced (R10). In CA defined for LTE-
Advanced{R10) this is ascertained since each CC is compatible with
LTE{RS,HR?) and has one of the bandwidths defined in LTE(RE,RY)
this would also  allow reose of (RE. R%) RF  design  and
implementation at the eNB and UE |5

B. CA Scenarios:
Five different deployment scenarios ure considered for CA in
LTE-A, assuming cells with two different CC frequencies F1 and F1,
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and F2 is larger than F1. In Scenario 1, the F1 and F2 CCs are
collocated and overlaid. If F1 and F2 are at the same band or the
frequency separation is small, it would lead to nearly the same
coverage for all CCs. In Scenario 2, the F1 and F2 CCs are collocated
and overlaid, but the coverage of them is different due to large
frequency separation between CCs, which leads to the different path
losses. Omly F1 provides sufficient coverage and F2 iz used to provide
throughput. Maobility is performed based on F1 coverage, Scenarios |
and 2 are illustrated in Fig. 2 |8]. In Scenario 3 (shown in Fig. 1), the
Fl and F2 CCs are collocated and Fl1 and F2 are typically on
different bands. F2 antennas are directed to the eell boundaries of F1
so that cell-edge throughput is increased. F1 provides sufficient
coverage but F1 potentially has holes, for example, due to larger path
loss. Maehbility is based on F1 coverage.

In Scenario 4, one CC provides macrocell coverage and remote radio
head (RRH) cells are placed ai traffic hotspots for additional
throughput by the other CC. Mobility is accomplished based on
macrocell coverage. F1 and F2 are generally on different bands in
Scemario 4. Scenario 5 is similar to Scenario 2, but frequency
selective repeaters are deployed so that coverage is extended for one
of the carrier frequencies. It is expected that the F1 and F2 cells of
the same eNB can be aggregated where coverage overlaps. Scenarios
4 and 5 are illustrated in Fig. 4 |B|.Scenarios 4 and 5 are not
supported in LTE-A on wplink operation. Generally, uplink CA s
supported for intra band CC configurations with Scenarios 1-3 only,
However, all CA scenarios should be supported for the downlink in
LTE.

C. Data Aggregation Schemes:

There are two types of ageregation schemes have been proposed to
apgregate the CCs in [6). In first schemes, the CCs are aggregated at
physical layer as shown in fig. 5 (a) but one HARQ entily is used for
all the aggregated CCs. Also, in this scheme, new transmission
configuration parameters should be specified for the entire
aggregated bandwidth, In the second scheme, the CCs are
aggregated in MAC  laver with independently configured
trunsmission parameters for each CC as shown in Fig. 5 (b).
Furthermore, this scheme can support more flexible and efficient
data transmissions in both uplink and downlink, at the expense of
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multiple control channels JIn this way, backward compatibility is
guaranteed, since the same physical layer and MAC laver
configuration parameters and schemes for the LTE sysiems can be
used for the future LTE- Advanced systems compared to the
physical-laver scheme.

3. Simulation Results and Analysis:
A. The link level simulation:

In this section, the downlink link level simulations are carried out
to evaluate the performances of different bandwidth in LTE where
Mexible spectrum usage is achieved through this different bandwidth
from 1.4 MHz to 20MHz. We lnvestigate the performance of the LTE
link level simulator in terms of throughput for different bandwidth.
S0 we have one base station and one vser (RE), No CA implemented
{we have one CC), with simalation parameters for different
bandwidth shown in Table 1, The results obtained as shown in Fig. 6.
From the Fig. & we noticed that the throughput of the user was
increased from 5,152 Mbps to 8B.688Mbps when the bandwidth
imcrased from 1.4 MHz to  20MHz for LTE users with one CC. If
we agpregated 2 CCs carriers ¢ach one with 20MHz bandwidth in
the same band {intra contiguouse CA) .where CC1 in 800MHz band
and CCL in B0OMHz band, the result shown in fig. 7 decleared the
throughput inceased with 4) MHz bandwidth from 88.688MHz 10
168 816MHz for LTE A wser (RID).

B. The power spectrum of 2CCs aggregation:

Generation of 40 MHz LTE-Advanced contiguous carrier
ageregation (Two 20 MHz component carriers) is simulated by the
program SvstemYue 2013 (product of Agilent Company) [9]. The
carrier frequency of the first component equal to L.59GHz and the
second component carrier frequency equal o L610GHzFrom the
Fig. 7 the total bandwidth after aggregated 2CCs is (26T0MHz -
2630MHz) 40MHz with sampling frequency equal to 30.72MHz and
sampling rate equal to 2x30.7T2MHz .

C. The system level simulation:

The performance are also calculated by uwsing svstem level
simulation where those performance evaluated in term of per-UE
average throughputs and cell spectral efficiency with CA deployment

™%



v pmpually SJUl pmell doslall haall] dildy dlng

scenarios  L.Deployment scemario 1 s that cells with carrier
frequencies of F1 and FX are overlaid with F1 and F2 in the same
band. In this case, almost the same coverage is provided on both
carriers due to the similar path loss within a same band.

For CA simulation, system level simulator is sel as follows. Seven
cells, each of which is divided into three sectors are considered, and
10 wsers randomly placed per sector. In order to analyze the
performances of CA deployment scenarios 1 with different inter-site
distances, two CCs with 20MHz bandwidth in B00MHz band and
2100 MHz band respectively are aggregated. Both CCl and CC2 are
simulated in 800MHz band or 2100MHz band in CA deployment
scenario 1, the inter-site distances of 500m and 1732m are uvsed.
Other simulation parameters are given in Table 2.

i. Ningle Carrier Results:

When only a single carrier is used, which is called no CA
situation  hereafter, B00MHz band and 2100MHz band are
considered with different inter-site distances (I15Ds). Fig. 9 shows the
cell spectral efficiency with no CA situation Fig. 10 shows the average
UE throughput with ao CA situation. In case of ISD=500m, it shows
the performance is better in 2100MHz band than in 300MHz band
regardless of the scheduler. Due to a larger path loss exponent in
2100 MH:z band, less interference from neighboring cells is penerated
compared to B00MHz band However, in a large inter-site distance
case, interference limitation has little effect on both cases, but effect
of noise hecomes larger, casing noise limited situation. Therefore, in
case of ISD= 1732m, the performance is better in 800MHz band than
in 2100MHz band owing to a lower path loss.

it. Carrier Aggregation Results:

In CA deployment scenario 1, hoth CC1 and CC2 using
frequency of 800MHz band (casel) or 2100MHz band (case). In CA
deployment scenario 1, the results show the same frend as in non-CA
case, The average wser throughput is roughly doubled in this
scenario. When using CA in scenariol, no additional gain is obtained
except doubled user throughput with doubled bandwidth. It enly has
advantage of larger bandwidth available. In order to show the effect
of CA, Fig. 11 shows average user throughput for inter-site disiance
of SHim.
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4. Conclusion

A comprehensive overview of Carrier Aggregation techniques
and scenarios supporting high-transmission data rate over a wider
bandwidth in LTE-Advanced system is highlighted and discussed. A
simulation has been developed to evaloate the performance of wsing
carrier aggregation in LTE- Advanced systems. Simulation resulis
prove that, implementing CA with higher numbers of CCs improve
system performance in term of user throughput.
In the future, the integration between carrier aggregations with
Adaptive Modulation and Coding technique that potentially enhance
the system performance will be investigated in particular during
handover from the source to the target ¢ NBs.

Fig. 1 Carrier aggregation types.
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Fig. 2 CCs with overlapping radio coverage.

Fig. 3 CCs with different radio coverage.
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Fig.5 Data aggregation schemes (a) at physical laver. (b) ar
MAC laver.

Table 1 Simulation Parameters for one CC with Different Bandwidth

Number of User Equipments |
© Number of Base Stations | I
T Channel Tvpe ' Pedestrian B
Number af fransmit antennas T
Number of receive antennas j I i
Mumber of lterations [ UM sp b-frames
Scheduling Algorithms Roond Raobin
© Bandwidths 1.4 MHz, 3 MHz, S MHz, 10 MHz,
15 MHz, 20 MHz
(]| 15 (hd AN
Frame Struchure | Type LIFDIN)
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Fig. 7 Throughpuat for 1CCs in 800MHz band vs. with throughput

for aggregated 2CCs in BOOMHz band.
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Fig. 8 The power spectrum of the 40 MHz LTE-A DL signal.

Table 2 Simulation Parameters

- Parameters e T YN
[‘an‘inr-fmqlnr]r Hi}!'ﬂ Hz::ll[I-ﬁMHI
Bandwidth 20MHz
 Network configaration | Teellisite)d sector
© Numberofusers 10
Fath boas moded TE3I0%42 model
Environment Urhan
Shadowing sid L
Transimil power diad B
Number of Tx/Rx antenna 11
Modse figure LI i
Transmission mode =1 b1 0
Channel model PedB
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Fig. 9Cell spectral efficiency for inter-site distance and center
frequency with no CA.
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Fig. 10 Average UE throughput for inter-site distance and center
frequency with no CA,
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Fig.11 Average UE throughput for inter-site distance and center
frequency with CA in scenario 1.
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IMPROVING RECEIVED SIGNAL IN
WIRELESS COMMUNICATION SYSTEMS
USING EQUALIZATION TECHNIQUE WITH
NEURO FILTER

. Ghaidaa. K. Salik
University of Technology
Branch of Electromechanical Engincering

Abstract:

The aim of this paper is to improve the wireless communication
guality by damping or removing the inter-symbol interference (151)
phenomena in these systems. ISI imposed the main obstacles to
achieve increased digital transmission rates with required accuracy.
Adaptive equalization technique with least mean square algorithm
(LMS) is wsed to reduce or suppress the unwanted signals in
communication channels and combat the resulting 151 effect. Finite
impulse response (FIR) filter is uwsed as another technigue
incorporated with LMS algorithm and zero tap detection technigue
{Lero tap) to enhance the quality of the communication systems .
These technigues were used to suppress echoes that arise from non-
line-of-sight (NLOS) components in these wireless communication
systems. This paper proposed a new model to aid the work of
adaptive equalizer using Modified Elman Neural Network (MENN)
as a neuro filter with the presence of ISI and Additive White
Gaussian Noise (AWGN) . This neurs filter provides the basic
approach to acquire signals as input data to the system from noisy
signals .The scheme of proposed system in this paper can perform
successful tracking without knowing prior knowledge of the signals.
Simulations demonstrate the capability of proposed model to
generate considerably smoother receiver in the svstems that osed
anly adaptive equalizer,

Key Waords: Channel cqualizer. Adaptive equalizer, Artifliclal nearal aetwork,

Moise . cancelation, Iult'r-\.fmlml inferference, Lenst Mean !'i-quurr
ulzorithm, Lero taps detection technigoe.
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1. Introduction

In any communication system, the signal which fransmitted
over a wireless channel always smeared out over time causing lnter-
symbol Interference phenomena (151). [1]
To reduce or remove the effect of this phenomenon in receivers, an
equalizer technique Is used so recently wireless communication
systemns used a control system (0 maintain all mobile users' signal
received at the base station nearly equal and retrieve the original
signal at the recefver side with small possible error of delayed and
perhaps distorted version of a previously transmitted signal. | 2]
Artificial Neural Network (ANN) have been successful to prediction
of chaotic data because it has the ability to train and leavened the
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internal dynamical characteristics which govern data with a good
characteristic. [1]

So the ability of newral network of large scale computing and s
intelligent to recognized complex data with neisy features helps to
controlled data by the base station. The Elman neural neiwork (ENN)
is one kind of it. |4, 5]

Needing for channel equalizers arises from the fact of interference
between transmitted signals with one another with respect to the
transfer Tunction of the channel. This transfer function is varving
with time in wircless communications so it is not possible to use an
optimum filter for these types of channels. In order to solve this
problem an equalizer is designed. Equalizer is meant to work in such
a way that Bit Error Rate (BER) should be low and Signal-to-Noise
Ratio (SNR) should be high. An adaptive equalizer is an equalization
filter that awtomatically adapts to time-varying properties of the
communication channel. It is a filter that self-adjusts §ts transfer
function according (o an optimizing algorithm that supporting with
neural network as controller svstem. [6]

The LMS is introduced as a way to recursively adjust the parameters
weight win) of a linear filter with the goal of minimizing the error
between a given desired signal and the output of the linear filter.

LMS is one of the many related algorithms appropriated for the task.
|51

2. Equalization Technique:

Communication channels such as telephone, wireless and optical
channels are suwsceptible to 151, Without channel equalization, the
utilization of the channel bandwidth becomes imefficient. Channel
equalization is a process of compensating for the effects caused by
band-limited channel. These disruptive effects are doe to the
dispersive transmission medivm and the multipath effects in the
radio channel. Most of the equalization applications today employ
equalizers that operate  symbaol-by  symbol. Symbol  decision
equalizers can be further gqualified into two categories namely, the
direct-modeling equalizers in which the channel model is identified
explicitly, and the indirect-modeling equalizers which recover the
transmitted symbols by directly filtering the channel observations,
usually using the Linear Transversal Equalizer (LTE) (also known as
the Finite Impulse Response filter FIR), without estimating a channel
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model explicitly. The indirect-modeling approach is by far maost
widely used and it is considered in the present study in the context of
channel interference. A tvpical communication system Is depicted in
figure (1) where the equalizer is incorporated within the receiver
while the channel introduces intersymbol interference. The transfer
function of the equalizer is an estimate of the direct inverse of the
channel transfer function. To transmit high-speed data over a band
limited channel, the frequency response of the channel is usually not
known with sufficient precision to design an optimum match flter.
The equalizer is, therefore, designed to be adaptive to the channel
variation. The configuration of an adaptive equalizer is depicted in
figure (1), That based on the observed channel output, an adaptive
algorithm recursively updates the equalizer to reconstruct the output
signal. In figure (1) the xin)}is a data passed over the channel, kin) is
sampled additive white Gaussian noise (AWGN) and v'in) is the final
channel output. |7, §|

Eckive
|
S — )
Truramifte | Channsd -I S| Recalvar |
T P 'I edlum [ LB e J_-_‘

Fig (1) A Baseband Communication System [7]

Channsl a_,.-r"' Equaliser
Qutpul Channel i
J\ |
Adaptive Waights T
_— - -
Supmnvine g ] T
Urriipas i BRnisy _i_

Fig i2): A Simple Channel Equalizer configuration [7)
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There are two modes of equalization, supervised and unsupervised
training. Supervised training employs a training sequence (rom a
pre-stored  sequence  inside the reéceiver or embedded in the
transmitted sequence. Unsupervised training, also called decision-
directed equalization, employs a decision device to refurn the noisy
estimated symbols to the actual symbols to be used to train the
equalizer. Basically there are two types of equalizer structure, linear
and mnon-linear. Decision feedback equalizers and transversal
equalizers are considered linear because the internal structure is a
linear combiner. While non-linear equalization is important in
providing optimum performance for ill-conditioned channels that
non-linear technigues require more computation and controls. 151
nccurs when the symbaol rate is higher than the channel bandwidth
and this is driven by the bandwidth utilization efficiency in order to
achieve higher data rate. When the signals are transmitted over a
telephone channel, both time dispersion and additive noise is
infroduced. The channel response will be spread over many symbol
intervals, thus causing 151, [9]

2.1 Linear Transversal Equalizer:

A linear transversal equalizer (LTE) is shown in Figure (3). The
equalizer output yin) is the sum of weighted tap-delay inputs x(n).
The equalizer can be viewed as performing an approximate inverse
on a channel to balance the channel responses.

Considering the inverse of the minimum phase channel is:

H Yz =1+05"" PORRIRN & I |

HRI= 0T HGE FGETH | i (2)

The direct inversion of equation (1) is an impractical solution
beciause the channel is at least slow time varying and hence direct
inversion will cause higher error. Instead, an adaptive equalization is
required to track the time varying channel. For the transversal
equalizer, its tap-delayed weights are represented by a truncation of
the significant coefficients in equation (2). The resalting adaptive
equalizer will then have the structure shown in figure (2). Based on
the mean square error criteria, the transversal equalizer weights can
he recorsively estimated by an adaptive algorithm, such as the LMS
algorithm, as follows:

o rev
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Win+1) = WM+l (M) oo (3)

Where e(n) = din) - vin) and Xi(n) = [x(n), xin-1), ..., x(n-N-1 }'_li'* i)
is the training signal and Win) = |[wan), wilm), ..., w,u,-.;{nHT. As each
welght dimension is added .the equalization sccuracy will be
improved. However, higher dimensions leave the equalizer
susceptible to noisy samples and it will take a long time to converge,
The length of the equalizer should be in the range of 2L < V =51
that the equalizer tap delay length (V) should be at least two times
the channel delay time (L) to capture the channel response.|9]

Wipe ' Tap Delday input |

T
il r/-"

Fig i3): Transversal Linear Equalizer|9|

2.2 Decision Feedback Equalizer:

A basic structure of the decision feedback equalizer (DFE) is shown
in Figure (4). The DFE consists of a transversal feed forward and
feedback filter. In the case when the communication channel causes
severe ISI distortion the LTE could mot be provide satisfactory
performance. Instead, a DFE is required. The DFE uses past
corrected samples, @in), from a decision device to the feedback filter
and combines with the feed forward filter. The function of the
feedback filter is to subtract the IS1 produced by previously detected
symbols from the estimates of future samples. Considering that the
DFE is updated with a recursive algorithm; the feed forward flter
weights and feedback filter weights can be jointly adapted by the
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LMS algorithm on a common error signal #(n) as shown in equation
i4).

o e L 1| N (4)

Where én) = fi(n) - ¥(n) and ¥ (n) = |xin). xin-1), .... xin-kI-1), Gin-
k2-T), ... @i{n)]". The feed forward and feedback filter weight vectors
are written in a joint vector as:

Win) =|wilin), wlin), ..., wki+k2-1(m)]". &1 and k2 represent the feed
forward and feedback filter tap lengths respectively. Suppose that
the decision device causes an error in estimating the symbal Gi{n),
This error can propagate into subsequent symbols until the future
input samples compensate for the error. This is called the error
propagation which will cavse a burst of errors. The detrimental
potential of error propagation is the most serious drawback for
decision feedback equalization. Traditionally, the DFE is described
as being a non-linear equalizer because the decision deviee Is non-
linear. However, the DFE structure is still a linear combiner and the
adaptation loop is alse linear. It has therefore been described as a
linear equalizer structure. |10, 11]

Fig (4} Decision Feedback Equalizer [10]
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J:Elman Neural Network:

Reliable data transmission simple and effective interference
suppression technigues needing to enhance the work ol adaptive
equalizers to mitigate the interference for a high-guality signal
reception effects. Artificial neural networks notably Elman neural
network (ENN) as one tyvpe of it, act as a control system aided the
work of adaptive equalizers. Elman neural network represents as one
globally feed forward locally recurrent network model .1t has a set of
context nodes to store the intermal states. Thus, it has certain
dynamic characteristics over static neural networks, such as
multilayer perceptron and radial-basis function networks. The
structure of the ENN is illustrated in figure (5). It is easy to find that
the ENN mainly consists of four lavers: input layer, hidden layer,
context layer, and output layer. [12]

LT

r =1k
i | Hl W
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Fig (5): The Maln Topology of Elman Neural Network [12]

The connecting laver is used to memorize the output of the hidden
layer wnit .This connecting can be regarded as one-step time delay
operator. It can be considered as cspecial tvpe of feed forward neural
network with additional memory neurons and local feedback. The
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context nodes make ENN sensitive to the history of input data, which
is essentially useful in dynamic modeling. [3]

Suppose there are MNL, the number of the node in the input,
output and hidden lavers respectively '[“""Ii.,i } is the weight that
connects node (i) in the inpot layer to node (j) in the hidden layer
while the weight that connects node i in the hidden laver to node j in
the output layer wju- i5 the weight in the connected context node § to
node j in the hidden layer u(k-1) represents the outputs of the neural
network ,x;(k) represents the outpuis of the connecting layer, and
vi(k) represents the outputs of neural networks.|13]

Then:

x(k) = flwd o (B ew k=10 ek 5)
AR =K =3 0 s e e ()
W =gt wall)) =000 daididniadiinnaan (7

In which f represents the transfer function of hidden layver. 5 type
function is commonly used and can be defined as ;

PlEy= @ty 0000000 eraiecseertoonderceeni il (5}

g is the transfer function of the output target and it is usually a lincar
function of the cutput layer and it is usually a linear function, ' isa
unit delay .

o) - M and j=1.2........000 N

The weight of ENN can be written as in equation (9):

By Gyl Gseiusaanmrminis (9
Ll |

Im which ty are the output vectors of the object. [13)

4: System Model:

Although the Elman neural network has found in various
applications and time series prediction, its training and converge
speed are usuwally very slow and not suitable for time critical
applications, such as on-line svstem identification and adaptive
control. To over come this difficulty our paper used modified Elman
neural network (MENN) which is applied successfully to dvnamical
system identification. |14]

MENN is proposed by adding new adjustable weights that connect
the context nodes with output nodes as in block diagram of fizure (6],
Figure (7) shoes the main structure of MENN that have two loops,
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one is a feed-forward loop and the other is a feedback loop. The feed
forward loop of this network consists of Input layver, hidden layer,
context laver and output layer. The feedback loop consists of context
laver and hidden layver. Different from feed-forward neural networks
which only utilize static mappings, the MENN can be regarded as a
dynamic system itself.
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Fig (6): Block diagram of the modified Elman neural network [ 14)

Fig {7): The Basic Structure of Modified Elman neural network [12]

MENMN distinguished an approximation and generalization capability
that is suited to be utilized as a filter added to work of equalization
filter which operates symbol-by symbol. The structure will enhance
equalization work and give a system the fast convergence speed and
dynamical characteristics (due to the fact that each training epoch
uses wy, the learning speed of MENN can be improved.|14]) as shown
in ligure (8).
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Fig (8): Neuro filter with adaptive equalizer used in proposed model
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I'he training data for the neuro filter consisis of (x,) as the input
signals passed over the 151 channel, The objective of neural network
is to filter the measurement signal from noisy signal so, (x,)
corrupted by the external noise (S;) and (vs) as the neuro filter
ocutput that represent the transmitted data (which is known during
the training phase). (z ) is a delay function of the delayed version to
the same signal that transmit to the adaptive filter and (n) is the

delayed signal. 1( }h the output signal from the adaptive filter and
e{n) Is the error signal between din) am:h . The adapiive filter

iteratively adjusts the coefficients to minin‘uze e(m) After the power
of e(n) l:nm'erges._r';ﬂ is almost identical to d{n) which means the

resulting adaptive filter coefficients to compensate for the signal
distortion. During the adaptation of the neural network, it will
gradually learn to reduce the measurement noise of 151 During the
adaptation of the neural network, it will graduoally learn to reduce
the measurement noise s,, and recover the primary signals x,.The
training procedure stops when an acceptable error level between the
output of the neural network and the reference outpui is reached,

T I:_“..-':I

The objective of MENN is i.mprm'mg rh:la input data x, and ﬁlter the
measurement noise signals that affected by 151 phenomena then send
its output signals to the equalizer which is simultaneously filters the
noise remaining in its work. Channel modeled by Finite Impulse
Response (FIR) filters as FIR filter with frequency response H (x) as :

Hizy=3 h 2™ i SR sy

The impulse response of the channel equalizer combination is as close
i} 1[1""} as possible, where (A)is a delay and c(n) is the distorted
output signal which is corrupted by Additive White Gaussian Noise

(AWGN) kin) of zero mean and variance [I_II:_',I.J'{H} assumed to be

X

uncorrelated with kin). The overall channel ohservation can thus be
written as:. Adaptive channel equalization system decodes the signal
in decision-directed phase.

In this phase, the adaptive channel equalization system decodes the

signal and nf produces a new signal, which is an estimation of the

TT
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signal pin) except for a delay of 4 taps .the error signal of this phase
can be calculated by:
A=A =Y AN 0 cismeessesmeseseseessmiEess (12}
The LMS algorithm is used to adapted channel estimated because:
o LMS tends to reject the noisy data due to the smoothing action of
the small step size parameter.
# LMS can track slowly varying systems. and is often useful in non-
stationary environments.
# LMS error function has a unigue global minimum, and hence the
algorithm does not tend to get
stuck at undesirable local minima.
» LMS is computationally simple (m multiplications and m additions
per iteration) and memory
efficient . (Only one m-vector must be stored).
= LMS convergence is often slow (it may take hundreds or thousands
of iterations to converge
from an arbitrary initialization). [15]

LMS search iteration operates in filter output :
¥{m)=wyin) ; [13)
Were win)is the filter weight & {rr} is the filter outpul.

Error estimated as in eq.(12)

Tap weight adaptation is:

Wn+=wnl+elale 2ty ettt (14}
Were win + 1)is the update weight, (p) is the step size.

(n +1) = estimate of tape weight vector at time (n +1) and if prior
knowledge of the tape weight vector (#) is not available, set (n) =0

fin) = y(my* H{z) R S SR T R R (15)
u[n]— ,f[.u}+k{m ; TpT—— -]
= E(f7im) & & =E(c’(n)) where F{ | i the expectation
operator
The Signal to Noise Ratio (SNR) given by:
BNRSRTIT =000 s (17)
The Signal to Interference Ratio (SIR) defined as:
SNR=& /&
And finally the Signal to Interference to Noise Ratio (SINR) given hy:
SINE =& W +02")  cisiosiibicinicieiedieis el s (18}
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In order to ensure zood asymptotic performance, the length of the
LMS adaptive FIR filter must be sufficient to cover the impulse
response of the unknown channel however; this may lead to
increased computational complexity when the impulse response of
the unknown channel is ‘long’. The computational complexity
becomes excessive because it comsists of many” inactive® or zero
regions interspersed by active regions. In the effort to reduce the
complexity, the inclusions of detection technique in the adaptation
algorithm will be adopted. This enables the eche canceller to
effectively estimate only the taps in the active regions of the echo
path impulse response. By applving this technique, computational
efficiency as well as the asymptotic performance can be expected to
improve. The 'active’ taps of a time - invariant channel with the
white input signals can be detected by formula: [16]
Ell Wt ¢ + }*

. = =
R= T e et (19}

E'Ilhl—k-ﬂl-
Where ;o indicates the activity measure of the k-tap in the FIR

channel at time instant (s) or at s-th iteration.

C(a) = oy2) Inde) e M e T

Where o, (1) is the variance of v{i) which may be estimated by:

G = F B e bt ias s (213

gi=l
With the activity measure and the active tap threshold, we can then
determine whether the tap is active or inactive, theén only those
detected active taps are estimated via the LMS tap weight adaptation
using the following logic:|17|

IFCs) =& 05 Inds) then win+ )= win)+eln)px(n) ... (22)

The accuracy of this criterion improves with increasing the number
of input samples{s). A tap detected as inactive will be described and
hence not included in the calculation of the channel estimates.
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Therefore the activity measure is used to detect the position of the
active taps in the channel while the LMS algorithm determines the
strength of the active taps.

5. Simulation Hesults:

This section focuses on the resolts that obtained from Matlab
simulations. Results are conducted for the incorporation standard
LMS algorithm with zero tap detection for the proposed model
shown in figure (8). In order to test the effectiveness of this model, we
compare its performance with and with out the effect of MENN (All
simulations are assumed to have a fime Invariant unknown
communication channel by using two channels with (40) taps for each
channel (channel model (1) has 5 active taps & 35 inactive taps,
channel model (2) has 8 active taps & 32 inactive taps).Simulation
results considered is based on the asvmptotic performance and
convergence speed. The LMS step-size was constant and a zero mean
white Gaussian signal 0,01 respectively.

Figure (%) shows the simulation results of the proposed model of
figure {8) without effect of MENN. The model works with asymptotic
error of [(unknown channel-channel estimation) *2| for two channel
models. Before the convergence and in training sequence, the
asymptotic error of the channel model (1) is 10" while the asymptotic
error of the channel model (2) is 10'. This is because the channel
model {2) has more number of active taps that lead to increase
asymptotic ervor but after convergence the two channel models have
approximately the same asymptotic error isl 0.
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Figure (10) shows the asymptotic error of two channel models after
convergences which have approximately same asympiotic error at 107, This
type of algorithm gives some improvement of the asympiotic performance
thamn i:.}'nipt;llic errur in normalized LMS
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Fig (10%: Asyvmptotic error in standard LMS
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Fig (11); Asymptotic error with standard LMS and zero tap
detection

Figure (11) shows the asymptotic performance of two channel models
in the same model shown in figare (B) adding to It the effect of
MENN. The simulation results show asymptotic error of channel
model (1) is 10" and asymptotic errer of channel model (2) is 10" (to
the same reason of taps numbers that each channel have it) but after
convergence the two channel models have approximately the same
asymplotic crror of 107 This because the advantageous capabilities
of MENN for learning from training data, recalling memorized
information, and generalizing to the unseen patterns. These

E'I'T'.-".
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capabilities do show great potential in such application areas of
signal processing.
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Fig: (12} Asymptotic error with effect of MEMNN
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Figure (13) shows the ssymptotic error of two chanmel madels with the
effect of MENN. It is clear that each channel models have apprnlimaluul}
same asymptotic error at 107 after convergences, Compared with simulated
results of fgure (10} using MEMNN with this type of algorithm gives some
improvement of the asvmptotic performance than asymptotic error in
normalized LM,
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Fig (13): Asymptotic error in standard LMS with MENN

Figure { 14) shows the improvement in the performance of proposed model
after adding the cffect of MENN with standurd LMS algorithm and zero
tap detection. The error is 107 of the two channel models in training
sequence. MENN as a neure filter of the model used offers better filtering
performance for this specific simulated in the same model using
standard and normalized L.MS algorithm with out it becouse this technigue
reduce the required filter dimension that means reduce the computational
complexity, which lead to improving the convergence rate and ihen
improving asympiotic performance.
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Fig (14); Asyvmpiofic error using MENN cffect with standard
LMS and eero tap detection

6. Conclusions:

Adaptive filter with LMS algorithm is considered in this paper unlike
most of the existing filters that capable of removing the channel
distortion, The simulation results of proposed model of this paper
show the performance of an adaptive filter is not dependent only on
its internals structure, but also on the algorithm wsed to recorsively
updates the filter weights. Applied standard LMS algorithm with
equalization of channels under white input signal conditions gives
high asymptotic mean squared error and more computational
burden while normalized LMS equalization of channels under white
input signal conditions gives asymptotic error less than the standard
LMS equalization of the channel. The LMS equalization of channels
with zero tap detection technigque used to reduce the computational
burden due to the LMS estimation of long channels. It gives
asymptotic error less than the aormalized LMS equalization of
channels. Artificial neural network gives the proposed model
efficient in noise attenuation. The simulation results demonstrate the
ahility of artificial nearal network to offer higher noise attenuation in
the systems that work without the effect of artificial neural net. It is
clear from the accuracy results that neural network can accurately
predict signal processing if it given the proper data upon which to
train,
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The Speech of the Speechless in Harrison's
Selected Poems

Assist, Prof. Asmaa Khalaf Madlool
Anbar University

Abstract:

The research tackles the power of language in creating racial
conflict. The research tries to prove the importance of self-expression
regardless of the means. Everyman should be granted opportunities
to express  themselves by wsing any language .There is no main
language or miner one. Tony Harrison grants his articulate voice to
his tongueless people to convey their suffering. He wants to explain
their dilemma to the responsible people. He uses dialect in his poetry
to reveil the beauty and activity of this language. The research traces
Harrison's * steps in granting his voice to his people to depict their
experiences. He wants to make the dumb majority speak through his
poems. His voice is granted to the exploited and oppressed people of
the lower class. He grants them his articulate voice to explain to the
pristigious class their untold suffering and marginalization becaunse
of nothing, save their modest origin,. He mirrvors the dilemma of his
northern  England where he was born. The voice and 'proper
English * turn fo be an obsession in Harrison's poetry.

key words; dinlect, proper language, self- expression; Harrisen, marginalization .
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Tony Harrison (1937 - ) reflects the suffering of his people in
his poetry . His modest origin enriches his poetry with new themes
and new attitudes towards dialects. He shoulders his pen the
responsibility of granting voice for depraved working class peaple.
He wants to make the dumb majority speak through his poems. His
voice is granted to the exploited oppressed people of the lower class.
He grants them his articulate voice to explain to the prestigious class
their uniold suffering and marginalization because of nothing save
their modest origin., He mirrors the dilemma of his northern
England where he was born. The voice and "proper English ' turn to
be an obsession in Harrison's poetry, It is worthy to explain the
source of this call.

A pood accent and a suvitable language stand against
Harrison s wish to gain a scholarship. His Yorkshire dialect and his
accent in reading poetry make the responsible prevent him from
joining this scholarship. Harrison as a poet cannot forget the cruelty
in correction of  his accent and the mocking of his pronunciation
that leave their impact on his Tuture decision to rise the dialect to be
equal to the received pronounced English (Spencer 95) .He makes his
best to learn ° proper English’ to use it later on against the speakers
of this language since ' language plays an important role in
distribution of power within the society and sustains class divisions'
(Andersen  2136). Harrison puts new illumination on the effect of
linguistic distinction on people and on the language itself, he:

Investigated the significance of native sounds and native

Roots...more particularly he is a poet of industrial North of

England who has explored the cultural rift that divides his

Educated adult eloquence and ' sophistication ' from the

a abrupt reticence of his working- elass bovhood.(Sanders
60%)
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He is so loyal to his people when he explains the depression of
his people in spite of his ambition to achieve articulation, which
creates @ wide gap between him and his class. He lacks the old means
of communication with them after being eloguent. His new language
keeps his parents in their ever-lasting reticence and this is the price
of articulation (Harrison 112). He reveals the suffering of tongueless
people. His ambition surpasses this wish to wse the dialect in his
poem to prove that it has certain creativity and power. He writes
part of his poems using non-standard English, its oral sounds with
diction, syntax, onstable explosive compound and grammar of
regional speech he treasures even the spirit and immediacy of
working class language. His approximation of standard alongside
with no- standard is dared action and his:

Artributing to the working- class of the north of England a "'richer
engagement, a more sensual engagement ,with language, he
brings that sensual vigor , wit, and immediacy of working-class
Yorkshire speech into exciting a magman with literary English
{Greenbelt 2531) .

Harrison learns the proper English so as to be able to write
poetry and to translate the suffering of the lower class who lose the
means of communication with high class due to their language at the
same time "' Harrison's expert polysyllabic and colloguial rhymes
give the firm impression of a common man expressing himself in his
own voice: his lexicon is that of a conversation rather than that of an
orator”{Thorley 4). The modest class chooses silence to be the best
means of communication with their oppressor. Harrison adopis this
nohle role of reflecting the dilemma of the tongueless people. He is
one of the writers of the working class, When he imposes his control
over the language, he wants to show the high class their grave fault in
dealing with the working class. He tries to take revenge from his
oppressors who impede his people free use of their dialect. When
they control the artistic power; he tries to impose the poetic rules of
what they call’ the wrong world':

Working- class writers, those "of the wrong world® take control
of the means of artistic production specifically the elaborate
formalities offered by the English verse tradition. In their
hands, expertise is means boot of memories revenge and
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of triumphant asserting ...they fashion "oppositional
meanings out of fundamental bourgeois establishment of
poetic forms.{Roberts 571)

Harrison in his "' Heredity" (1978) explains the dilemma of his
two uncles who suffer from obastacle in their langoage. His first
uncle is a stammer and the second ix dumb. Harrison on purpose
selects the physical cripple to be related to sell-expression. The poet
starts his poem with a grave gquestion that is raised by his eloguent
oppressors regarding the source of his genius as a poet. Harrison
seems (o remember his dilemma with language when he is humiliated
by his teachers who mocks his northern accent and this leads to stop
his study becaupse his failure to speak properly, He seems to have
dual views over language. Though he achieves full control over
language, his new power will serve his oppressor not his people who
again will not understand their son’s language. He wants his father
to understand his language.

Harrison  is confronted with an appalling question mark:
how can he show his genios in language and at the same time be
understood by his lower people. Harrison shows the effect of
language in destroying familial ties, Articulation make Harrison
understood from his eloquent and lose the means of communication
with his people (Sara 30) . The same power that raises him in art will
separate him from his people. His two uncles seem to suffering from
the very situation, Harrison cleverly proves that any inarticulate can
be improved and be a poet and from such a class, great poets can be
born. Harrison via his uncles seems (o learn the first language *
silence'. His short prefatory lyric shows the dilemma of his people
and himself:

How you became a poet's mystery!

Wherever did vou get vour talent from?

I sav: I had rwo uncles, Joe and harry-

One was a stammer, the other dumb. (Luke 111}

Harrison uses his English to reveal the pains of his people
who do not speak properly and he understands the “power and the
word... the city of Leeds remains imprinted if not on the loum then

lre= |
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at least in the mind's eyes' ( Kellher 4) . In his "National Truost"
(1978) Harrison decides to grant the tongueless people an
oppartunity tw reveal their oppression publically with a language
that can be understood by the pergeoestic class. Im this poem he
advises the historical and social association to care for the lower
silent class and reveal their crisis. The lower people receive no
response save '’ hush- hush' from their warders when they try to say
their word in their language. Now with the support of Harrison they
succeed to pronounce their suffering in standard language. Harrison
wishes to direct the search for historical amd architectural
specifically to the mine in Cornwall or the coalfield because there
they can find the real treasures of people who are the unknown
soldiers who build the society. Harrison says:

Bottomless pits. There's one Castletone,

and stout upholders of our law and order

one day thought its depth worth wagering on

and borrowed a convict hush-hush from warders

and winched him down; and back, flogging .grey, mad, dumb.
Mot even a good flogging made him holler! (Greenbelt 2531) .

Harrison in this poem re-emphasizes the importance of offering
the working class more respect because they are the real national
trust. In the second stanza, he reveals the process ol Killing the
language of the working class by the gentlemen. He draws the
attention of his society to the important role of the working class in
building the strong economic system that the rich enjoy their fruits.
He explains this when he says:

O gentlemen, better way to plumb,

the depth of Britain s dangling a scholar,

Say, here at the booming shaft at Taiwan road

These gentlemen whao silenced the men’s oath,

And killed the language that they swore it in. (Greenbelt 2531)

Harrison again emphasizes the role of the working class in
building society . Their sole problem that the upper class marginalizes
them because of their modest origin. They achieve their roles silently
hecause they are forbidden to speak their modest accent. In spite of
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not appearing in the history because of their poverty that is regarded
by Harrison as the vital way of self- expression. They achieve their
role [aithfully, he says that: "The dumb go down in history and
disappea And not one gentlemen's been brought to book: the
tonguless men gets his land look" (Greenbelt 2531).

The right to use language regardless whether dialect or
standard occupies a large part of Harrison's poems. In his " Book
Ends", he decides to step forward in his mission when he intends to
write in his Yorkshire dialect to force his gentlemen to read the
language that they refused. Now the lower is in need to study the
dialect so as to have full comprehension of his poems, His aim is the
marriage of the two languages when he writes the same poem with
standard and non-standard language. He aims to expose the
Mexibility of the regional language that is rich with terseness. He says:

Shocked into sleepiness vou ‘re scared of bed
We never could talk much, and now do’nt try.
You are like book ends the pair of you, she'd say
Hog that gate, say nothing, sit, sleep, stare...
The ** scholar” me, vou , worn out on lower pay,
Only our silence made us seem a pair.,
A night vou need my company to pass
And she not here to tell us we' re alike.
There scarcely room to carve the FLORENCE, on it -
Come on, it's not as if we're wanting verse.
It's not as if we're wanting a whole sonnet!
You said you'd always been a clumsy talker
And couldn't find ansther, shorter word
For " beloved" or for ""wife" in the inscription,
But not too clumsy that vou can’t still cut:

FEE R E ARSI A S 44T AL 4 S I A A AA I IEIAA AT AT EAE AT IS

...................................................... (Greenbelt 2532)

Harrison is so enthusiastic to show the vimlity of his regional
language that he shows in his "' Book Ends'", He injects in his writing
the standard and non-standard. His enthusiasm for linguistic union
appears in his " Long Distance'’. Harrison wriles three stanzas in
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this poem with the dialect of north England. He switches between
diglect and standard. He wants to defy and solve the chains that
separate the two languages. Perhaps Harrison wishes more than
this via the marriage between the two languages. He seems to make
the elogquent fall in amiss because of their ignorance in the non-
standard language. He silence them for the first time to taste the
bitterness of his low class. The dialect is injected with values and
experiences of its speakers [ Gregason 5) Harrison does not  use the
two languages only .but he:

Creating juxtaposition, tension, and new relationships between
languages that have traditionally been kept hierarchically
discrete, they linguistically embody their interstitial experience
of living between metropolis and margin, canon and creol,
schoolbooks and street{ Greenbelt 1462)

He refuses the racialism  between languages to  specialize
certain language with workers and the other with emplovee. The
unity between the two ean fruit. If there are stylistic mistakes in the
original languages, there is also limitless love and passion. One
cannot neglect the talkers of this dialect. Though " Long Distance'
does not refer directly to the silence of northern English, it confronts
the linguistic crises when it brings dialect and slang face to face and
make historical reconcilistion between the two. The poem carries
autobiographical element. It talks about the departure of his mother
and the continual grief of his father. He writes:

Carrots choke us wion't your mam’s white sauce!
Them sweets you brough me you an have ¢'m back.
Ah’mdiabetic now. Got all the facts.

Ah’ve allus liked things sweet! But now ah push

food down mi throat! Ah’d sooner do w'iout.

And t"only reason now for beer’s to Mush

(so1” dietician said mi Kidneys out.) (Greenbelt 2533)

Harrison selects a representative from the working c¢lass to
show the extent of horror that language achieves on him, He sclects
his father to be the sample. His father is a reticent baker who is so
loval to his societyv, He lives his entire life in silence and dies without
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release. He wishes to gain a release from his oppressor so as to free
his tongue that turns to be as heavy as lead. Harrison blames
England for such injustice and humiliation via the marginalization
of their accent to be like ' ash''. It neglects its faithful members who
have modest demand of free self-expression. Harrison writes in the
last stanza of the poem:

I get it all from earth my daily bread

But he lingered for release from mortal speech

That kept him down, The tongue that weighted like lead.

The barker’'s man thal no-one will see rise

And England made to feel like some dull loaf

1s smoke, enough to sting one person’s eyes

And ashinot unlike flour)for one small loaf. (Greenbelt 2535)

Harrison grants his eloquence to his people to say their words.
He accepts to be 4 voluntary interpreter of the blight of his class,
Language in spite of being a vital means of expression; it can be a
vital means of oppression. It is proved to be a deadly weapon that has
the power to kill other minor accent and its speakers spirits. The
war of languages has its victims and punishments to silence the losers
and provide the victorious with a scourge to wipe any other
Ianguages. . Harrison enjovs the merit and demerit of both
languages so he has certain authority to reveal the attitudes towards
the two. He finds a wonderful product of collecting the two in one
mould. There is no langnage that is superior to another and there is
no inferior language. There is no exclusive language for the King
and other for the beggars. Every language has its value, people,
generation , religion and location. Harrison tries to solve the barriers
between standard and accents, Harrison shows lovalty not only to his
uneducated people, but also to his first language, He shows courage
in initiating his campaign to gain respect for his people’s aceent and
to all types of dialects,
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