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ABSTARCT
Leukemia is a malignant disease (cancer) of the bone marrorv and blood. It is

characterized by the uncontrolled accumulation of blood cells. Leukemia is
divided into four categories: Myelogenous or Lymphocytic, each of rvhich can be
acute or chronic.

Forty Iraqi Acute Leukemic patients' samples included 22 Acute
Myelogenous Leukemia (AML) and 18 Acute Lymphoblastic Leukemia (ALL)
have been estimated for IL-lo using ELISA technique in comparison rvith 25
apparently healthy controls.

This study reveals that there is a highly significant elevation in the level of
this cytokine among ALL patients' samples in comparison with control group
(P< 0.001) for both AML and ALL group. Moreover there is no significant
difference in IL-lcl level before and after treatment (P> 0.05). In conclusion there
is an effect for acute leukemia on IL-la level particularly among AML cases in
which it began to decline after treatment though it is non-significantly.
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INTRODUCTION

The first solid description of a case of leukemia in a medical

literature dated 1827, Ul. In 1845, a series of patients who died rvith

enlarged spleens and changes in the "colors and consistencies of their

blood,r. It was reported that "Leucocythemia" described this

pathological condition [2].^ 
Acute myelogenous leukemia (AML) is a fast-grorving cancer of

the blood and bone marrow. In AML, the bone marro\Y makes many

unformed cells
called blasts. Blasts normally develop into rvhite blood cells that

Iight infection. However, the blasts are abnormal in AML. They do

not develop and cannot fight infections. The bone marro\Y may also

make abnormal red blood cells and platelets U]. It rvas noticed that

the incidence rates for all types of leukemia are higher among males

than among females. Acute Myelocytic Leukemia is the most

common AL affecting adults, and its incidence increases rvithin age

121.
It was declared that (ALL) is a malignant disorder resulting from

the clonal proliferation of lymphoid precursors rvith arrested

maturation [3]. It was denoted that ALL is the most common cancer

of childhood. The incidence of ALL among (1-4) year old children

is more than 10 times greater than the rate for young adults ages 20-

24l3l.
The incidence of

at diagnosis of ALL
that in all ages, the

16,71.

AML increases rvith aging [41. The median age

is 12 years [5]. Furthermore, it rvas observed

incidence is higher among males than females

Atthough the cause of AL in human is
have tried to identify leukemia etiology
definite conclusions cannot be drarvn [8].

The main symptoms of leukemia are anemia rvhich results in short

breathing and looking pale; bleeding due to low number of platelets

and bone with joints Pain [7].
Acute Leukemia is diagnosed rvhen blood and bone marrow

samples show a large number of leukemia cells [7, 8]. Interleukin-l
(IL-l) is a cytokine with diverse immunologic, physiologic and

hematopoietic effects, produced mainly by macrophages and

rno.ro.yt.s. There are two existed forms of IL-l (d and B). They bind

to the same receptors and have similar biologic activities t9l.
Interleukin-l appears to be primarily involved in the inflammation,

having direct effects on endothelial cells as rvell as on both B and T

cells t101. It was observed to have a number of effects on the

unknorvn, several studies
for its development, but

つ
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hematopoietic system, inducing the stimulation of bone marrow
stromal cells to produce IL-6 in addition to a range of colony
stimulating factors [1 1].

This study is a trail to estimate the level of IL-1 o in the sera of
leukemic patients in comparison with healthy control group since it is
myelo-protective and accelerate Neutrophils and Platelets recoYery
after chemotherapy [12].

MATERIALS AND METHODS
This study \vas carried out in Baghdad Medical Hospital. It was

conducted during the period from September 12006 to January 12007.

Forty Iraqi patients rvith Acute Leukemia involved in this study.
Their ages ranged between (10-70) years. They were sequentially
selected from cases admitted to the hospital at first presentation.
They were diagnosed under the supervision of consultant committee
based upon the patient's medical history, physical examination and
laboratory tests rvhich include some Hematological and serological
parameters. These samples have been undergone complete blood
picture (CBP), IL-lo estimation and the results were compared with
those for 25 apparently healthy individuals with age ranged from (10-
60) years as healthy control group. This group includes 15 males and
10 females [13, 14].
Statistical Analysis:

All results have been analyzed statistically using Bionomial test,
Kruskal Wallis test and ANOVA test (F-test) for multivariate
comparison (LSD) [15].

RESULTS AND DISSCUSION

I. Demographical Picture for Acute Leukemic Patients:
Some of demographical parameters had been listed in Table 1.

This table also showed the distribution of AL according to the age

groups. It is clear that the majority of patients are with ages ranged
between 10-30 years (55%) while those at the age above 51 years
form the minority among patients (15%)
with very highly significant differences between age groups (P.
0.001). Furthermore, it is obviously that the frequency of AL
decreases by aging as clearly shown in Table 1.

a-\
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Table-1: Demographical picture of Acute Leukemia patients

Studied Groups Subtypes ofAL Number Frequencv P value

.Acute Leukemia
船 IIL 22 5f,

0。 527ALL 18 45

Age Groups
(Years)

10-30 22 ″Ｄ″ｂ

0.00131-50 12 30

51¨ 70 6
″Ｄ

Gender RIale 17 12.5
0。 343Female 23 57.5

Total 40 100

The distribution of patients according to gender reveals that there

is no significant difference between both sexes (P :0.343), though the

frequency of females is higher (57.5%), \Yith a female: male ratio of
1.4:1.

Patients' distribution according to the age groups and regarding

the subtype of Leukemia either ALL or AML are listed in table 2. It
is clear from this table that there is no effect of age on the frequency

of ALL or AML (P :0.797).

Table- 2: Distribution of Acute Leukemia sub$pes according to age groups'

Acute
Leukemia

Age Groups (Years) Total P r-alue

10-30 31-50 51-70

恐 L 12 (54.s)* 6 (27.3) 4 (18.2) 22 (r00)
0。797

ALL 10 (ss.6) 6 (33.3) 2 (11.1) l8 (100)

Total 22 (ss) 12 (30) 6 (ls) 40(100)
* 

= No. betrveen brackets rePresents the frequency

II. Interleukin-lu Level among Patients' Sera:

Interleukin-lcr has been estimated in the sera of patients in

comparison with apparent healthy control, table 3 shott's highly

significant arising in IL-1o level among the patients' sera in
comparison \vith control group (P : 0.001); and there is no significant

variation between IL-lcr titer before and after treatment (P> 0.05) for
both patients studied groups (AML & ALL).

4



AI- Mustansiriya J. Sci Vol. 19, No 1,2008

Table- 3 : Interleukin-l o (IL-l o) pg /ml Level among the studied groups

Studied Groups Number ⅣIean tt SD ANOVA P value

Aooarent Healthv Control 25 7.52■ 1.19

AML- Before treatment 8 18.50± 5。 88

0.001

AML- After treatment 14 17.00± 5.32

ALL-Before treatment 4 14.75■ 1.26

ALL-After treatment 14 18.43■ 6.68

Total 65

LSD Multicomparison P values' results are:
All the studied groups Vs Apparent Healthy control: (P :0.001 for each
comparison)
All the studied groups Before & After treatment comparisons: (P> 0.05)

Regarding the incidence of leukemia among the children; the
explanation for this result may be associated rvith high incidence of
infections among the children and young youth rather than adults
which enhance the possibility for Leukemia development. Moreover
the likelihood exposure to so many agents [such as the mutagens]
which facilitate the disease development; occurs at this age [10-30]
group more than old ages.

Although there is no significant difference between AML and
ALL frequency rvith the different age groups, young ages [i.e. belorv
30 years] are still representing the majority for both subtypes (P
:0.797). On the contrary, studies mentioned that 75o/o of ALL cases

occur in children under age of 16 years [L6]. This variation is due to
racial, geographical and environmental conditions.

Regarding the age effect, on the contrary of the current study's
result, the high frequencies of new cases of AML occur in the United
States each year, mostly in older adults. The average age of a person
with AML is 65 years. Less than 107o of people with AML are
children [17]. While about 3,970 new cases of (ALL) are diagnosed
each year in the United States, under the age of 19 years. Children
are most likely to develop the disease, but it can occur at any age [18].

These results conflict with the fact that most AML Iraqi patients
are less than 30 years. This variation may be related to high exposure
of Iraqis to mutagenic factors during the last wars such as the
radiated bombs besides the infectious agents and psychological stress
which increase the chance for disease development [19]. On the other
hand, the above result is regarding ALL to some extent, agreed with
this study. However, frequency of ALL among Iraqi children (55.6%)
is higher than those observed in other countries as reported in USA
that30oh of ALL are children who are < L9 years old [20, 21].

メ

く
υ



Interleukin-1o Level among Iraqi patients with Acute ,.JLt"T,','a,.r,aI 
Samira & yasmin

No significant effect for gender on the frequency of ALL or AML
as shown in table 1 (P : 0.343). While other studies' conclusions \Yere

clashed with this criterion; for some denoted that the majority of
patients were the men, while the others observed that nearly

i..qu.rr.y of infection was among both males and females 1221. The

interpretation for this result is due to the hormonal and physiological

variations and perhaps women nowadays take more responsibilities

than the men which enhance their exposure to so many carcinogenic

agents. In addition, the security circumstances may prohibit most

men to go out even to visit hospitals rvhich reduce their samples'

collections.
Interleukin-l QL-l) is a proinflammatory cytokine that plays a

pivotal role in driving the in vitro proliferation of leukemic cells

ihrough autocrine or paracrine pathrvays [23]. This is true since

arising level of IL-1u in the sera of leukemic patients has been

demonstrated as shorvn in Table 3 in comparison rvith apparent

healthy control group. Furthermore, it lYas proposed that this

cytokine has potent direct and indirect effects on normal and

malignant hematopoiesis, and its rvidespread constitutive expression

by neoplastic blood cells may play a fundamental role in driving the

leukemic process 12,241. This fact also explains the lorv level of IL-lo
among the apparent healthy control group's sera samples [25].

REFERENCES

1. Hoffman R, Benz E, Shattil S, Furie B, cohen H, et al., " Haematology:

Basic principles and practice." 4th [Ed.]: l07l-75; Churchill-Livingstone

(200s).

2, Le Maistre cF & stein AS, "Acute N{yelogenous Leukemia (ANIL)."

National Marrow Donor Program at American Cancer Societl': What is

acute myeloid leukemin!; httrr:/ivrww.cancer.org/docroot/CRI/contenI/CRI

(2006)

3. The Leukemia & Lymphoma Society Fitting Blood cancers. "Leukemia
.,Leukemia Facts & Statistics." Leukemia, Lyntphoma, Dfyelomo, Facts 2005-

2006, June (2005).

4. Jemal A, Thomas A, Murray T, Thun M."Cancer Statistics." cA. cancer J.

Clin. 52: 23, (2002).

5. Web MD University "Blood cancer." web MD university;

http://wrrrv.studentlounse Web MD/ Lycose, Inteli Health ; Edis 551:71-6

(2001).

6. Med News "Acute Leukemia." http ://wwu'.canceransrvers.com/ html.

6



Al‐ lヽustansiriva Jo Sci Vol.19,Nol,2008

7. Poplack DG.“ Clinical lnanifestation of acute Lymphoblastic leukenlia."

In:Hoffman R,Benz EJ Jr,Shattil SJ,′
`α
′。,(eds)`=HC″α′θ′Qフ Bαsた

prttε″ras α″″Prαε′たθ."2nd[edl,776‐84(1991)・

8.Larson RA.“ Oncolo〔Ⅳ",In:Dale DC&Federman DD Fds]`И ε
“
た

Z′″ル
`J72″
."APC medicine Online.V√ eb■ID Inc;NY,(2000)。

9. Dinare1lo CA.“Interleukin-l and interleukin-l antagonism。 "BL00Dヱ 7:
1627-52(1991)。

10.Roitt IⅣ l&Delves PJ.“Rθ筋なEss・ι″′滋′勲 ″
“
″θs機.''10th Ed,250 BIack

Ⅵ′eH Publishing,USA,c004)。

11. ⅣIule JJ,PIarcus SG, Yang JC, et al。 , ``Clinical applications of IL‐ 6 in

cancer therapy."Res.Immunol.143:777-9(1992)。

12. Futanli H, Jansen R, PIacPhee ⅣIJ, et al., ``Chemoprotective effects of

recombinant human IL-l alpha in cyclophosphalnide―treated normal and

tumor― bearing mice:Protection from acute toxiciけ,hematologic effects,

development of late mortaliサ  and enhanced therapeutic efflciency。 '' J.

Inllllunol.145:4121-30(1990)。

13.Dacie JV&Lewis SM.`?rα c′たαJ Iセ″α
`θ

:ow・ "8th Ed,1… 351 Churchill¨

Livingstone,Edinburg(1996)。

14. BioSource ``Interleukin… lα―ELISA kit; Biosource Europe SA Rue de

I'Instrie;8;B-1400 Nivelles.Belgium;USA.

15。 Sorlie DE。 `MeグたαJらわs″′なrたsα
“
″Iシ J′ι
“
わ:ον」正残α″ル7α′わ″α″グBFθαグ

Rιソた
"を
''lSt Ed,74… 88;Appleton and Lange Com;NoⅣ alk Connecticut,

(1995).

16。 Wierllik PH, `″  αム, `TセのヮJasrた ノお
``∬
′ げ ′力ι bわθ江'', 12-17 Churcill

Livingstone;New York;(1991):ン Iidline].

17.Le ⅣIaistre CF&Stein AS“Acute卜7elogenOus Leukemia Symptoms and
Diagnosis''Leukemia and Lymphoma Socieサ :ApL:http:||….leukemia_

lvmphoma.org/all page?item id=7049

18.Sandler DP.“ EpidenlioloⅣ &Etiology of acute leukenlia."Update leukenlia

`:3‐

5(1992).

19. Greenlee R「r,Hill_Harmon PIB,ⅣIurrage T,ι′αム, ``Cancer statistics,2001

〔erratum appears in CA cancer].''CA.Cancer Jo Clin.51(2):15-36(2001)。

20。 Seiter K.“Acuteル野elogenOus Leukemia"American Socieサ of Hematolo野

Last Updated:Janua17 24,o006)。 http://17ηwoeⅣIedicine.

″、             21.The Leukemia & Lymphoma Socieサ  Fighting Blood Cancers.“ Acute

lymphocytic Leukemia"Leukemia Education Series(2005)

hllp://www.leukernia‐ lvmphoma.org./211J〕 attgsl

22.American Cancer Socieサ Report“Ⅵ′hat is acute p町 e10id Leukemia?

http://■ 1、1～vocanCeroorg/docroot/CR1/content/CR1 2 2 .

7



Interleukin-1tr Level among Iraqi patients with Acute 
"ti}rl"T,tl,,.,*al Samira & yasmin

23. Oppenheim JJ & Ruscetti FW. "Cytokines." In: "a IANGE medical book:

Medical Immunology." Parslow TG, Stites DP, Terr AI & Imboden JB. (eds);

l0th Ed.; pp: 148-167; Lange Medical Books/ NlcGrarv-Hill by Appleton &

Lange, USA; (2001)

24. Estrov Z & Talpaz N{. "Role of interleukin-l beta converting enz}''me (ICE)

in leukemia." Cytokines Mol. Ther' 2(1):1-11 (1996)'

25. Kurzrock R, Kantarjian H, Wetzler M, Estrov z , et a/. , "ubiquitous

expression of cytokines in diverse leukemias of lymphoid and myeloid

lineage." Exp. Hematol. 21(1): 80-5 (1993)'

′

8



Al- Mustansiriya J. Sci Vol.19,Nol,2008

Study Of Extended-Spectrum f3-lactamases Producing
Enterobacteria isolated from Cockroaches ( Periplaneta

americarua) of Central Medicine City Hospital
Nlohammed Faraj AI- Marjani
Department of Biology,College of Science, Al-Mustanairiya university
Received 31412006 - Accpted 161912007 

.1,4)ill
lt ,f,3'3,,^ U ( Periplaneta americana )cF-.>.Yl J&Al Uii 6J,j.15 ef+ -
,-s:i.lls .:rJi ?,1$"li ,;+ 6q.lt r^ilrr .' .t LJtidl 1*ll bisill ,Jij sP La-13.r i*l-2.r1 .rl.ri../,,,Lt1

iUe el.rsi*t1;,-'al;r,-alli'1r.^t . Lj-illlir-*.lJ -p..tSYE ill :, ^Utti-at-l jJ tSYrij:'tl aL*r;;,Y

c,+-r",1+alls+JlJ|*ilf 6J..Jt u.^ d.4 5 fgi.j+:ii4i$ic+ )eycJS 6;j.ta 'r ,i++t+i
++c,,r,,,ll.Lr*3Yi u& ,-e..},+lr 6'u-:l g-! .rr; r g-;$! dlr-.J"J ( vortex )6jt t! L.JE':YI c,Lunto

c+ jF 4+*] LrJel,", 
'ltsJ i $r"ll i-.tiUf: r_fi ijliir 4+JelSJ il* SZ cr-.a$ i..,-.,,1:^ll

c[e ar*i3 Shigetla spp t,,^,i! f. %25i+4 t Cie e. 
'tl Ktebstetta pneumoniae t4iL4

i-,-n,', U. 'tl Proteus mirabitis t{i!.J Enterobacter aerogenes l'-',^,iq t' , ohl8.7
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.tls-aYl ;gi. q.yj); fts u& s+J.Yl ),aAl O" il3i*Jt

ABSTRACT
Fifteen American Cockroaches ( Periplanela americana ) rvere captured to

determine the potential role of the cockroaches in carrying Extended-Spectrum
B-lactamases producing pathogens from Central Medicine City hospital. Only
cockroaches captured rvhole and live were utilized for the study. After that each

cockroach rvas placed in a test tube with 5 ml sterile saline solution , and then
homogenized. The resulting solution was cultured on the culture media. 32

isolates of Enterobacteriaceae rvere identified , the most frequent were
Klebsiella pneumoniae (25oh), Shigella spp.(l8.1oh), Enterobacter aerogenes and
Proteus mirabilis( each 15.6o/o) , Serratia marcescens (12.5%) and .E coli (
3.120 ) .

Bacterial isolates were tested against (11) antimicrobial agents: Amoxicillin,
Cefotaxime ,Imipenem, Ciprofloxacine, Aztreoname , Cefuroxime , Nalidixic
acid , Trimethoprim , Tetracycline , Mezlocillin and Gentamicin Results
showed that all the isolates were resistant to Cefuroxime , Amoxycillin , and all
the isolates have showen multiple resistance for antibiotics. All isolates (100%)
were susceptible to imipenem. The majority of isolates remained susceptible to
Ciprofloxacine (78.2"h) and Aztreoname (68.8%) .

The results showed also that 18 isolates (56.25 oh)had the ability to produce B

-lactamase enrymes , 5 isolates ( 15.60 ) were able to produce Extended-
Spectrum [3 -lactamases ( ESBLs) . DNA analysis ( Plasmid profile) showed
that 59.37 oh of the Bacterial isolates contained plasmid of different molecular
weights.
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Study Of Extended-Spectrum B-lactamases Producitrg Enterobactaria isolated from

Cockroaches ( Periplaneta americana ) of Central Medicine City Hospital 
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INTRODUTION
Insects play a role as alternate vectors for bacteria

(L).Cockroaches are capable of carrying many human pathogens and

they may have a role in transmitting some serious nosocomial

infections to man and his domestic animals ( 2) . In one recent study,

ESBl-producing Ktebsiella pneumoniae isolated from cockroaches

was intlistinguishable from that isolated from patients ( 3).

Gram-negative organisms such as Pseudomonos, E. coli,

Enterobocter, Klebsiella, and Serrotio are nosocomial pathogens that
have developed resistance to multiple antibiotics. These organisms

have developed ingenious mechanisms of antibiotic resistance. The

mechanisms include the production of Extended-spectrum f3-

lactamases (ESBLs) with the ability to degrade the third-generation
cephalosporins and monobactams, by the alteration of their outer
membrane proteins so that the antibiotic cannot enter the organism,

and the production of broad spectrum f3-lactamases that can be

induced during a course of therapy n'ith third-generation
cephalosporins ( 4 ).
Extended-spectrum fJ-lactamases are a rapidly evolving group of B-

lactamases rvhich share the ability to hydrolyze third-generation
cephalosporins and aztreonam , typically, they derive from genes for
TEM-I, TEM-2, or SHV-I by mutations that alter the amino acid

configuration around the active site of these fJ-lactamases( 5) . An
increasing number of ESBLs not of TEM or SHV lineage have

recently been described , the presence of ESBLs carries tremendous

clinical significance( 6 ) . The ESBLs are frequently plasmid encoded,

Plasmids responsible for ESBL production frequently carry
genes encoding resistance to other drug classes (for example'

aminoglycosides). Therefore, antibiotic options in the treatment of
ESBl-producing organisms are extremely limited (7). Transfer of
genotypically related ESBLs from hospital to hospital rvithin a single

city ( 8), from city to city, and from country to country has been

documented ( 9).
The aims of this study were to determine the potential role of the

American cockroach in carrying pathogens in Central Medicine City
hospital , and to test the antimicrobial susceptibility of these

microorganisms , and study the ability of Cockroaches isolates for
ESBLs production.

10



■
■

.tr1- Mustansiriva J. Sci Vol.19,Nol,2008

MATERTALS AND METHODS
Isolation of bacteria from Cockroaches : Fifteen Cockroaches (

Periplaneta americono) were captured in the morning , they were
placed in flasks , rinsed with 70o/o alcohol, transferred to sterilized
flasks, and then taken to the laboratory. Only cockroaches
captured whole and live were utilized for the study. After that
each cockroach was placed in a test tube with 5 ml sterile saline
solution (0.8%) and then homogenized. The resulting solution was
cultured on the following three medium: MacConkey's agar,
Blood agar and nutrient agar. Bacterial isolates were identified
according to ( 10 ) by using the cultural and biochemical
examinations and API20-E system.
Antimicrobial susceptibilify: The disks diffusion test was used to
determine antimicrobial susceptibility of Bacterial isolates on
Mueller-Hinton agar by use of the antibiotics : Imipenem (IPM),
Ciprofloxacine (CIP), Aztreoname (ATM), Cefuroxime
(CXM), Amoxicillin(AML),Cefotaxime(CTX), Nalidixic acid(NA),
Trimethoprim (!y) , Tetracycline (TE) , Mezlocillin (MEZ) and
Gentamicin ( G).
Detection of beta-lactamases : The ability of Bacterial isolates
for beta-lactamases production were tested according to ( 11 ),
by rapid iodometric method as followes: Test Bacterial isolates
were removed with a loop from an overnight culture on solid
medium and suspended with Penicillin solution , at I h. two drops
of starch indicator were added to the suspension ,followed by one

drop of iodine reagent and were mixed thoroughly . A blue colour
developed immediately , persistence of the blue colour for longer
than 10 min. constitutes a negative result.
Detection of Extended-Spectrum beta-lactamases (ESBLs): The
ability of Bacterial isolates for ESBLs production were tested

according to ( 5 ), by using a clavulanate double -disk diffusion
method: synergy between cefotaxime and Clavulanate was
detected by placing a disk of amoxicillin / clavulanate ( 20 pgl10
pg . respectively) and a disk of cefotaxime(3O pg), 30 mm a part (
center to center ) on an inoculate ag r plate . A clear extension of
the edge of the cefotaxime inhibition zone toward the disk
containing Clavulanate rvas interpreted as synergy , indicating the
presence of an ESBLs
plasmid extraction : Plasmid DNA was extracted according to (12
) by Alkaline method . Electrophoresis was conducted at 5 V/cm in
TBE buffer. plasmid DNA bands were observed under U.V. light (
Transilluminator ) with wave length of 340 n.m.

2.

3.

4.

´
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Cockroaches ( Periplaneta americana ) of Central Medicine City Hospital 
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RESULTS AND DISSCUSSION
In the present study , 32 isolates of Enterobacteriaceae were

identified , the most frequent were Klebsiella pneumoniae (25oh),

Shigella spp.(18.7o ) , Enterobocter oerogenes and, Proteus mirabilis

1 ti.eV" ior each , Serratia morcescens (12.5%) and E. coli ( 3.12%)

Table (1).
Cotton et al (3) recently experienced an outbreak of nosocomial

disease due to extended spectrum beta-lactamase-producing

Ktebsiella pneumoniae in a neonatal unit infested rvith cockroaches .

Ktebsietta pneumoniae is a common cause of serious nosocomial

gram-negative infections, includin g ventilator-associated pneumonia,

urinary tract infection, and bloodstream infection (BSD . Infections

due to K. pneumoniae occur in both outbreak settings and settings of
endemicity ,Unfortunately, isolates of K. pneumonioe are becoming

increasingly resistant to antibiotics( 13).

A total of 32 Cockroaches isolates were tested against ( 11 )
antibiotics.Results showed that all Cockroaches isolates were

resistant to Cefuroxime and Amoxycillin , all the isolates have

shovven multiple resistance for antibiotics The resistance

percentages were as follows: for Tetracycline , 96.8oh

;Trimethoprim, 81.20 ; Gentamicin,62.5oh ; Mezlocillin and

Cefotaxime (each 56.2%); and Nalidixic acid ; 16.8oh . All isolates

(100%) were susceptible to imipenem. The majority of isolates

remained susceptible to Ciprofloxacine (78.2 oh) and Aztreoname

(68.8 '/,) (Table 2).

つ

一

Table -1: Enterobacteria isolates from Periplaneta americana. L.

Microorganism Isolates no. %

Klebsiella pneumoniae 8 25

Shisella spp 6 18。 7

E nterob acter oerogen es
″Ｄ 15。 6

Proteus mirabilis
”
３ 15.6

Serratia morcescens 4 12.5

Psι″αθ″lθ″αS α
`rJJ6・

ル′θsα 3 9。3

E cθ′′ 3.12

Total 32 100
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Table- 2 : Antibiotic resistance of Enterobacteria isolates .

Cefuroxime(CXN[),Amoxicillin(AML),Cefotaxime(CTX), Ciprofloxacine(CIP),
Gentamicin ( G), Aztreoname(ATNQ, Nalidixic acid(NA), Trimethoprim(W),
Tetracyclin (TE), Mezlocil lin (ilfEZ)an d Imipen em (IPN{)

The results showed also that 18 Cockroaches isolates (56.25 oh 
)

had the ability to produce f3- lactamase enzyme , 5 isolates ( 15.6% )
were able to produce Extended-Spectmm fi -lactamases ( Table 3).

Over the last 20 years, there has been an increased resistance to B-
Iactams because of the secretion of extended-spectrum f3-lactamases
(ESBLs) mediated by plasmids ( 14 ). This type of resistance is now
observed in all species of Enterobocterioceue and is currently
disseminated throughout the world ( 15 ). A common environmental
source of ESBL-producing organisms has occasionally been
discovered. Examples have included contamination of
ultrasonography coupling gel, bronchoscopes , blood pressure cuffs (
16), and Cockroaches ( 3).
Since around 2000-earlier in Poland and Spain and later in France

and the UK-dramatic shifts have occurred in the prevalence and
types of extended-spectrum f3-lactamases (ESBLs) in Europe. Before
this watershed, most producers were nosocomial isolates, often
Klebsiella spp. or Enterobocter spp, from specialist care units, and
had mutant TEM or SHV ESBLs. Subsequently, CTX-M ESBLs have
become dominant, with much greater penetration into Escltericltia
coli, and with many infections in 'complicated community' patients,
usually with underlying disease, recent antibiotic usage, or healthcare
contact ( 17, 18).

Antibiotics

Resistance of isolates %o

R3ebsiena

pneumonl
ae

Shigena

spp

Entero
bacter

aerogenes

Proteus
mirabilis

Serratia
marcescens

Pseud
omonas
aeruglllloSa

Ｅ

ｃｏ
Total

CXM 100 100 100 100

AⅣlL 100 100 100

CTX 62.5 40 6`.6 0 56。 2

CIP 25 20 25 33.3 0 21.8

G ″５ 6`.6 60 75 33.3 100 62.5

ATM 25 33.3 20 25 6`.6 0 31.2

NA 62.5 66.6 20 66.` 0 46.8

W 87.5 66.6 80 75 81.2

TE 100 83.3 100 96.8

卜IEZ 62.5 40 100 56.2

I卜 IP 0 0 0 0 0 0

13



N{icroorganism
No. of isolates that

produced B -lactamase
%

7o from all
Enterobacteria

isolates

Klebsiella pneumoniae ″
Ｄ 62.5 15.6

Shigella spp 3 50 9.3

Enterobacter aerogenes 2 40 6.25

Proteus mirabilis 3 60 9。3

Serratia marcescens 2 50 6.25

Pseudomonas aeruginosa 2 66.6 6.25

Eo coli 1 100

Total 18 56.25

Study Of Extended-Spectrum B-lactamases Producing Enterobacteria isolated from

Cockroaches ( Periplaneta americana ) of Central Medicine City Hospital
)Iohammed Faraj

Table -3 : Production of B - Lactamase by Enterobacteria isolates from
Periplaneta americana.

DNA analysis ( Plasmid Profile)
Bacterial isolates contained plasmid
Figure 1).

C

shorved that 59.37 % of the

of different molecular rveights (

DBA

Figure-l: Plasmid profile for Enterobacteria isolates from Periplaneta

americana. A- Plasmid band for Proteus mirabilis. B- Plasmid band for
Enterobacter aerogenes. C- Plasmid band for Pseudomonas aeruginosa

D- Plasmid band for E. coli.

14
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CONCLUSIONS

Cockroaches are an important mechanical carrier of pathogens in
the hospital environment.The prevalence of Enterobacteriaceae
isolated from Periplaneta omericana cockroaches in the studied
hospital reflects the weakness of the measures adopted both for
vector control and for antimicrobial use. Also ,the results indicated
that isolates of cockroaches are increasing resistantto antibiotics and
production of ESBLS enzyme.
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ABSTRACT
The parameters required for the preparation of stiochiometric

hydroxyapatite (HAP/ Cals(POa)o(OI[)z) with biological CalP ratio 1.67 was
carried out by using wet chemical method which refers to the drop wise addition
of (NH)2HPOa to Ca (NOr)z solution.

The effect of intrinsic factors Iike those that pH, reaction temperature,
ageing, digestion time and sintering temperature on the synthesis of IIAP
powders were studied and then the porvder were characterized by analytical and
spectral techniques. The method is indicating the formation of crystalline HAP
with no major decomposition peaks and absence of impurities by close control of
the all process parameters.

INTRODUCTION
Hydroxyapatite Ca16(POa)e(OH)z (HAP) is the most versatile

material used for implantation purposes owing to their similarity
with natural bone mineral and its ability to bond to bone. These
materials characterized by a certain solubility, which provokes the
surrounding bone or tissue to form direct bonding to the implant [1,
21.

The solubility leads to gradual degradation and resorption by the
surrounding tissue, which stimulates the bone to grow on the
material and through its pores, and in some cases; it believed to cause
total transformation of the material into living bone [3]. This bonding
is able to transfer shear and tensile stress along the interface that
could be an advantage in anchoring the implants and reducing the
stress peaks in the bone. The main restriction of these materials lies
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in their low strengths so that they can use as bulk materials only for

low loaded devices [4].
The dominant requirements connected rvith the development of

HAp coatings on metallic implants are preparation of stiochiometric

powder maierial with required chemical and phase composition

established by their chemical identity (CalP ratio l'67) and by close

crystallograpLical affinity with bone tissue and their deposition as

coatings wittrout the presence of non-stiochiometric phases of the

powder [5,6].
The oljective of the present study is to provide a novel and simple

process for the preparation of hydroxyapatite powder suitable to use

in biomedical applications rvith exactly CalP ratio suitable to use in

bio fields.

MATERIAL AND METHODS

Sy nth esis of H1' 6ysvy' aP atite (IIAP)

Hydroxyapatite is generally synthesised by rvet chemical

method, rvhich involves the addition of phosphate reagent to a

solution of calcium ions in one of trvo main methods (method I: Ca

(OH) 2 - H3POa [7]), and method- II: Ca (NO:)z - (NH1)2HPOa, rvhich

has been currently administrated belorv'

A solution of analytical reagent grade calcium nitrate (1M)

adjusted to pH 11 with concentrated NHj(OH)2 in 45 ml of degassed

distilled water and diluted to 90 ml. A solution of diammonium

hydrogen phosphate, 0.6 M in 75 mt distilled rvater brought to pH 11

with 37.5 ml of aqueous NHr and diluted to 160 ml. The

Ca(NO3)2 .4H2O solution was vigorously stirred at room temperature

urrd th. phosphate solution ((NHo)rHPOr) rvas added drop t'ise for 2

hours to produce a milky rvhite semi gelatinous precipitate rvhich rvas

then stirred for 20-30 hours.
The changes in the pH of the reaction s)'stem during HAP

synthesis maintained rvith aqueous NHs at pH 11 using the pH meter'

li tert for ageing for 24 hours, followed by stirring for 30 minutes,

then filtered, washed thoroughly rvith double distilled water and

dried in an air oven at 110 oC for 3 hours. Sintering of the precipitate

carried out in a muffle furnace. The samples initially kept at a

temperature of 240 oC for I hour to remove the traces of ammonium

nitrate that could be present and then raised to 900 oC for the same

time and cooled in the furnace after sintering'

18
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RESULTS AND DISCUSSION
lVet Cltemical Method

Hydroxyapatite is generally synthesised by wet chemical
method, which involves the addition of phosphate reagent to a

solution of calcium ions and occurs by a mechanism, which is

interracially controlled [1,4]. The reactants dissolve incongruently
and HAP over grows on these particles and its conversion eventually
becomes diffusionally controlled. The rate of formation of the
products is dependent on the solution chemistry and reaction
temperature. However, stiochiometric HAP may only obtained in
small quantities after using time consuming (several months) and
tedious processes. It is a great challenge to prepare large amounts of
HAP by precipitation with in a few hours or days. Hence, the
methods listed belorv explore the possibilities to over come these

drarvbacks to synthesis stiochiometric hydroxyapatite (CalP ratio
1.67) devoid of other calcium phosphate phases.

Hydroxyapatite with varying CalP ratio from 1.28 to 2.01 is
synthesised by rvet chemical methods under varying experimental
conditions. The physiochemical parameters of HAP give in table 1.

The number with prefix C indicates the sample identity numbers.
The CalP molar ratios reported in this table obtained after sinterino
the powder.

able-1:Infl ences ofth ical Parameters on HAP S thesis.

Sample
Identity

no.

Strength of Solution

(conc.)

Ageing
Time
(hr)

Addition
Rate

MUmin

CalP
molar
Ratio

Ca(N03)2 (NH4)2H P04
Cl 1.0 0.6 24 1.10 t.6t
C2 1.0 0.6 24 1.80 1.48

C3 1.0 0.6 24 1.30 1.67

C4 1.0 0。 6 30 1.30 1.78

C5 2.0 0。 6 24 1.30 2.01

C6 1.0 0。 6 16 1.30 1.28

Ca/P Stioch iometric Ratio

A change in the stoichiometry of hydroxyapatite (CalP 1.67)
primarily influences its structure, properties and hence its nature of
application in implantation and oral surgery [8, 9]. HAP with CalP
ratio of 1.67 is non-resorbable while cr and p- TCP and other
nonstoichiometeric CaP phases are resorbable when implanted in the
human body.
5 Ca (OH)2 + 3H3PO4

a\
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The large amount of water produced leads to a decrease in pH of
the reaction system on completion of the reaction. These factors

bring complexity in controlling the reaction conditions to prepare the

porvder of desired characteristics [4].
The calP ratio for the powders prepared using ca(No:)z under

NH3 alkaline conditions varied from 1.28 to 2.01. During the sintering
process, the amorphous products formed initially \Yere converted to

crystalline HAP, rvhich is in agreement rvith the results of Berry and

Eanes et al. The decreases in CalP ratio in samples is, due to the

formation of Ca2* deficient apatite and decrease in pH. The

apparently lorv CalP ratios obtained is due to the existence of
aLsorbed phosphate ions on the precipitated solids and at low pH,

where ffpO+': ions are more stable than PO43- ions in the

neighborhood of hydroxide ions, the non-stiochiometric HAP is

obtained.
When HAP precipitated from a basic aqueous solution, three main

solid phases formed, AcP, octa calcium phosphate and HAP

ascending in thermodynamic order and descending on the time scale.

This is in agreement rvith rvell-published theory of on crystal growth

[6], that "growth units (ions) constantly bombarded the crystal

surface and are attracted by electrical charges of the ions on the

surface. As the water molecule leaves the ion, it passes through an

activated state and the activation energy (Gibbs) is several times the

thermal energy (rT). Therefore, an adsorption layer form and

constantly renelYed. The ions hydrated in solution and give of some of
their hydration \Yater molecules in order to get closer to the ions

already integrated on to the surface. Therefore' the adsorption rate

may be controlled by the partial dehydration of the cations or by

partial penetration through the hydration layer of the crystal [10]".
rnir may explain why ACP is to precipitate first, because the

formation of a solid containing the hydration sphere' like the ions in
solution requires much lesser energy than Ea (energy barrier).
The total time required for amorphous to crystalline transformation
increases rvith increasing pH. The stirring rate, slurry concentration

and particle size altered the induction time but these factors did not

change the transformation half-life. The conversion started sooner in
the presence of fast stirring, smaller amorphous particles and/or
greater concentration of the amorphous particles. The increased rate

of conversion with increased water to solid ratio reported as up to
400:1 further illustrate the necessify for water in this conversion [11].

The theory of the process of conversion of amorphous to

crystalline product states that solution consisting of stable and

crystalline nucleus alone result in the subsequent gron'th

ヽ
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proliferation of the material. An induction period where no
formation of crystalline material observed is a characteristic feature
of such reactions. It is during this period that ^ critical
supersaturating attained subsequent to the formation of the primary
nuclei. In the ACP to HAP transformation, the induction period
includes additionally the time required for the amorphous calcium
phosphate to dissolve and is a function of all factors related to the
solubility of ACP. Thus, the induction time is decreased by using
smaller ACP particles, higher ACP slurry concentration, aqueous
rather than non aqueous solutions. Lower pH and higher
temperature all of which decrease the time required for some critical
degree of supersaturating to reach [9].
The conversion of amorphous precursor phase to HAP has shown to
be autocatalytic, while the rate of conversion at any given
temperature depends on the pH of the mediating solution [12, 13]. In
hydroxylated amorphous phase, the hydroxide ions provide more
charge carriers per unit weight and therefore movement of anions for
crystallization will occur more readily [8].

In dilute solutions where only one phase seen, the growth of HAP
appears to occur by a ripening process after a brief period during
which nucleation and growth probably take place simultaneously. In
addition, in this system, it is seem that the number of particles
decreases as a function of time suggesting that the smaller more
soluble particles dissolve and redeposit on larger particles. Again,
this reinforces the view that a ripening process is taking place.

The lack of systematic deviation of CalP from the expected ratio
for hydroxyapatite of 1.67 indicates that during the course of the
experiment only one phase is being formed and that the precipitated
phase has the CatP ratio expected for HAP.
The rate of addition, pH, and the ripening processes play a critical
role in the formation of stiochiometric HAP. It is during the ripening
process that the ACP formed initially converted to crystalline HAP

12, sl.
The existence of phosphote species snd its efficts on stoichiometry

The rates of crystallization initially surge during the first few
minutes of the reaction, rvhich might be due to the rapid
reconditioning of the seed surface from that of the saturated
suspension to the higher supersaturated solution concentration. The
decrease in the rate, with the extension of reaction is not due to the
available surface area for growth, but it could attribute to a surface
maturation phenomenon in which the number of available growth
sites decrease to a steady state value under conditions of sustained
supersaturation. In general, apatites have a relatively high specific
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surface area as compared to many Sparingly soluble salts. When

normalized with respect to this parameter HAP seen to have 
^

relatively slow grorvth and a high sensitivity to the presence of
molecules, which may adsorb to the surface [15].

When the precipitating conditions improperly maintained in the

apatite systems, various factors contribute to induce non-

stoichiometry, which summ arized by [1a]. From the experimental

results presented in table 1, the non stoichiometry in the samples are

attributed to high addition rates of phosphate solutions or lorv calP
ratios, temperature and also by the presence of mono hydrogen

orthophosphate HPOr2- .

In the pH interval between 7.2L and 12.3, predominate species is

HPOr2-. The range of the stability of the different phosphate species

vs. pH is given in figure 1. The pH is necessarily to maintain at 9 to

11, because when the pH is around 10 the predominant species is

HpOr2- , rvhich also be inferred from figure 1. Hence, at pH 10, the

rate of formation of stiochiometric HAP is high due to increased

amount of OH- and HPOa2- species. At higher pH above 10.5, PO{3-

and NHr are predominant ryhen compared rvith other phosphate

species while at pH lorver than 8, HPOr-2 species is dominant.
The calcium phosphates decrease in solubilify" in the order

caHPOr .2H2O (brucite) > caHPOl (monetite) > casH2PO{.5H2O

(octacalcium phosphate) = F- Car(POr)z (B- tricalcium phosphate) >

Ca5(POa)3OH (hydroxyapatite) [1' 14].

Initially at pH betryeen 9.5 and 10.5, the solution supersaturated

with respect to HAP and the precipitation takes place. From figure 1

it can be observed that in the pH ran-ge betn'een 9 and 10.5 the

predominant species together rvitir HpOr'--, 1.un be HCO3- or CO32- as

traces with starting material) consequently, both of them can

precipitate together rvith HAP.

つ
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Fig- I : Distribution of phosphate species as a function of pH [3].

Ch arscterization of HAP
XRD onob)sis

X-ray diffraction studies of the powder samples carried out only
for the samples, which supplemented by their chemical analysis of
near stiochiometric HAP. Figure 2 shows the XRD patterns recorded
for stiochiometric HAP sample. The peaks indexed based on the
JCPDS file card numbers for the various CaP phases that could exist
in IIAP (JCPDS lile card no.9-432) 116l.

The XRD patterns of HAP sintered at 900 oC given in (fig.2) did
not contain any peak other than those of HAP. The CaP ratio
measured as 1.6 + 0.01, which is very close to the CalP stiochiometric
ratio (1.67) of perfect HAP.
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Morphological Studies

The morphology of the HAP po\Yders indicates that it is

composed of spheroid and angular agglomerates rvith \Yider particle

size distributions. The micrograph shorvs the presence of nearly

spherical agglomerates of (1-10 pm) in diameter'
The formation of a regular crystal structure observed that could

group in crystal colonies of different morphologies rvith some

entanglement. It is also possible to observe the presence of some

sintered polyhedrons (pentagon dodecahedrons) stacks in the

micrograph U5, 17].
The HAP polvders indicated as a single phase by xRD

investigations had a pore free microstructure. Figure 3 showed the

micrograph of HAP powder synthesized by rvet chemical method.

Fig- 3: SEM Micrographs of IIAP Porvder Prepared'

CONCLUSIONS
Nanostructure calcium phosphate materials are required for

biofype HAP applications to identified as potentially useful materials

for a number of biomedical applications including scaffolds for tissue

engineering and as carrier for non-viral gene delivery'
The results of present ryork indicate that the nature of the reagents,

pH of solutions and ageing time influences the composition of the

final product. The reproducibility of the proces achieved by close

control of these Parameters.
HAP with CalP ratio of (1.67) is non-resorbable rvhile o and p-TCP

and other nonstoichiometry CaP phases are resorbable rvhen

implanted in the human bodY.

i change in the stiochiometric of hydroxyapatite CalP (1.67)

primarily influences its structure, properties and its nature of
application in implantation and oral surgery.-fne 

pff of 10 re-quired to maintain for all the system II porvders, as

the state of HPOr2- species is pH dependent. A slorv rate of addition of
phosphate solution was found to be at 1.3 -1.50 mVmin, accompanied
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an appropriate ripening procedure is essential to obtain
stiochiometric HAP.

During the ageing process, the amorphous phases formed converted
to crystalline HAP. Sintering of the precipitates at 900"C causes

densification and increases the mechanical strength of the
precipitates.
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ABSTRACT
Laminated composite consisting of wood- wood and glass fibers reinforced Ph-

F resin rvas investigated by varying fibers directions. N(echanical properties such
as (impact strength, compression strength, tensile strength, shear strength,
bending strength, and elasticify modulus) of laminated composite have been
measured. Glass fibers reinforced laminated composite exhibited better
mechanical properties than fibers anreinforced composite. A increase in the total
strength of laminated composite was obser-ved rvith a suitable fibers distribution,
namely mat way, indicating the reinforcing fibers arrangement should not be
a rhif ra rw

INTRODUCTION
Layered composites are found in many familiar applications.

Plywood is a laminated composite of thin layers of wood and a

suitable thermosetting resin. The Iayers of wood used provides the
bulk of the strength, while the resin acts as a semi-rigid binder[1]. As
a result Iaminates formed from bonding layers of wood by organic
adhesive exhibits properties distinctively different from these of the
individual ply (lamina) used to make the composite[2].

Most of the modern adhesives are composed of (base, solvent,
hardener, and filler) which have their own specific functions. Base is
the material from which the adhesive derives its name, like epoxy,
polyester, phenol, polyurethane, and urea resins. It is usually solid
and serves as the bake-bone of the adhesive. Solvent is used to
dissolve the base and additive to provide a liquid adhesive. Hardener
is compound which reacts chemically with the base after adding it in
stochiometric proportions to the base for curing the adhesive during
bonding. It provides an increased curing rate and an acceptable
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viscosity. The resin set \vas cured by heat or at room temperature'

Filler ii solid polYder or particulate additive, organic or inorganic,

for reinforcement with low weight ratio, such as silica flour, oxides,

and sulfates [3,41.

Adhesion is the interaction betrveen trvo different substrates

across an interface may involve either physical or chemical bonding.

Chemical bonding consists of direct interlinking between molecules

of two substrateS, €.g. the adhesive and the substrates, by covalent or

ionic bonds. The physical bonding may result from mechanical

interlocking or from the forces of physical adsorption between

adhesive molecules and substrate molecules, or by the penetration of

adhesive molecules into substrate by diffusion. Thus the mechanism

of adhesive action is quite different according to $ pe of reaction[5,6]'

Fiber reinforced materials form the biggest and most group of
composite materials. The advantage of fiber reinforcement is trvo-

foldi (i) enhance the mechanical properties such as strength, stiffness

and heat deflection temperature (ii) increase the toughness of the

matrix (the product), so that more energy is require to initiate and

propagate fiacture[7]. In a fiber reinforced materials, the stress is

.u.ii.a almost entirely b; the fibers and the matrix is used to(l) bind

the fibers together (by cohesion and adhesion),(2)transmit the stress

from one fiber to the other(distributes load evenly among

fibers),(3)provide resistance for composite to crack propagation,(4)

protect the fibers from environment,(5) keep reinforcing fibers in
desired orientation[8] However, we must knorv the factors

considered in the design of fibers reinforced composites. They are (a)

aspect ratio(fiber length per diameter). Where the fiber should has

nigfr ratio to promote the toughness of the matrix,(b) volume

fraction,(c)type. of fiber, metallic, glass, carbon and graphite,

ceramic, polymer, and rvhisker fibers are used to produce variety of
composites having wide ranges of properties.(d)critical

lengihp.),where for chopped fiber reinforced composite the critical

ten[tn of fiber play role in the strength of composite.(e)the rvay of
inforcement of composite by fibers rvhich, according to arrangement

of fibers in matrix, ffi?Y be classified as (l)continuous fibers along the

matrix length or width, (2) orthogonal fibers, (3) multiply fibers, (4)

chopped fibers (discontinuous), (5) mat (in $'hich the fibers

distiibuted equally along the matrix longitudinally and transversely

to give the form .of mat or net) [9,10]. In this paper seek to

investigate the effect of adding glass fibers on the mechanical

p.op..ii.s such as impact strength, compression strength, tensile
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strength, shear strength, bending strength, and elasticity modulus of
laminated composite and select the desirable arrangement.

EXPERIMENTAL
Laminated composite reinforced by glass fibers consists of rvood,

fibers, and resin. The last was prepared in polymer searches unit,
college of science ,university of Al-Mustansiriyah through many
steps. The first was started with putting the solvent ( ethanol) in
flask to dissolving Ph-R by using water bath (70'C)under control
temperature. Then adding Epon, talk , H.MTA,C-8quin and
continuous mixing for 30min at (70"C).We choose the best amounts
that improves the adhesion for wood. The reaction rvas stirred and
heated at l20oC for 30min until the solution becomes turbid and then
the mixture was distilled under vacuum till a clear viscous compound
was obtained. The Reinforcing glass fibers with 2|wto/o was

manually distributed on adhesive by previous four \Yays (length,
width, orthogonal, and mat ).Finally the pieces of wood of varies
dimensions were prepared. The prepared (30 samples) were treated
with bonding system and heating under pressure to obtain the final
solid product .

Charpy impact instrument was used for impact test ,rvhere the
samples were prepared with dimensions 10x10x55mm according to
(ISO-179). Hydraulic piston type Leybold Harris No.36110 was used
to measure the compressive strength of samples at room temperature
. ASTM-D695 method was used for preparation of the samples rvith
the length doubled its width in the ratio 2:L and the thickness was

equal to its width. Bending test of rectangular samples with
dimensions of (10x135mm)rvas carried out according to ASTM-D790
test. Tensile strength , modulus of elasticity ,and shear strength was

determined by Zweigle instrument according to ASTM-D648 test.

They carried out in physics laboratory, college of science, technology
university.

RESULTS A]\D DISCUSSION
The mechanical properties results of the standard and reinforced

laminated composites which measured experimentally are
summarized in table(1). The glass fibers reinforced laminated
composites exhibited better the mechanical properties than the
anreinforced composites. Comparing the mechanical properties of
the glass fibers (standard) anreinforced and reinforced laminated
composites is shown in figures (1,2,3,4,5,and 6). They ensure that the
presence of the reinforcing fibers strengthen the composite. Also they
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shorv the effect of fibers arrangement in matrix on the mechanical

properties. Based on these studies \ye coniecture that distribution of
reinforcing fibers with mat way improving the mechanical properties
of glass fiber reinforced composites. Figs.(1-6) shorv the plots of
impact strength, compression strength, tensile strength, shear

strength, bending strength, and elasticity modulus of the glass fibers
reinforced and standard composites versus fibers orientation. Where

we here are using for facility the symbols (s, L, w, or D ), rvhich

mean; standard, length, width, orthogonal, and mat respectively. we
observe from Fig.(1) that impact strength increases as a function of
fibers distribution. It can be seen from Fig.(2) according to table(l)
the increases compression strength rvith fibers distribution, namely
mat. The effect of mat fibers distribution can be also observed

through increasing the elasticity modulus as shorvn in table(L) and

Fig.(3). The same behavior \Yas obsen'ed for both tensile and shear

strength rvith the variation in fibers distribution as shown in Fig.(4)
and Fig.(5) respectively. Moreover \Ye obsen'ed decreasing of
deflection and then bending of composite due to the reinforcing
fibers, specifically mat way as illustrated from Fig.(6) based on

table(L).

ndard d reinforced

CONCLUSIONS
From the experimental results one can conclude that the

presence of the reinforcing libers strengthen the composite. Since

glass fibers reinforced Iaminated composites exhibited better
mechanical properties with mat rvay , so fibers arrangement should

not be arbitrary.

OfTable-1: Nlechanical standard and reinforced composites.

Fibers

distribution

impact
(kJ/m2)

Compression
(Mna)

Elasticiサ

(ⅣIpa)

Tensile
(}'Ina)

Shear
(NIpa)

Bending
(cm)

S 7.318 13.99 16.72 8.12 6.09 0.90

L 8.000 14.47 17.25 0.70 8.03 0.85

Vヽ 8.909 16.31 21.32 3.99 10.49 0.80

0 10.200 17.43 21.92 5.64 12.88 0.71

m 10.909 19.39 22.37 8.83 14.12 0.50
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ABSTRACT
In lll ,the concept of a quasi― Banach space for the sequence space
O<ρ <l was introduced by Jalvad o K。 メLl―Delrl.In this paper,1浮e introduce the

notion of a para¨]Banach space for the sequence space イP, 0<メフ<1 . This

concept is based on the important extension of a para― normed space concept as

deflned in 12]. Vヽe COnsider the sequence spaceイ P, 0<′ <l and prove this

space is a para‐ normed space , but it is not a normed space. VVe study
convergence of the sequences in a para― normed space and introduce the concept

ofa para― Banach sPaceoVVe also show that every Banach space is a para― ]Banach

space,but the converse is not true.

Key words: Sequence space イP, 0<ρ <1 , Para―nOrmed space, para-lnetric

space,para¨Banach space。

INTRODUCTION
One ofthe important notions in functi6五 al analysiS is the concept of

Banach space as derlned in 1 3,4,5]、 ⅣhiCh Was introduCed by POlish

mathematician Stefan Banach in 1922.

The purpose ofthis paper is to presentthe■otion Of a para―Banach
space for sequence space′ P where O<′ <1.This paper is organised

as fo1loⅥ /so Section 2 includes the derlnitiOn of the sequence space′ P,

0<′ <l and shoⅥ /that it is not a normed space.In section 3,lⅣe

introduce ●lvo conCepts which are para―■ormed space and Para―
metric space and give some interesting results related to these

concepts:In the last section,we study the convergent sequence and

Cauchy sequence in a para… normed space イP, 0<ρ <l in order to

show thatitis a para―Banach space。
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Sequence space lp, o< p <1

In this section, we recall the definition of sequence space /p,

0 < p <1 and show that this space is not normed space .

Definition 2.1 16l: The sequence space I p, O < p <1is the space of all

sequences x = {x,} in R or C such that i lx, l'<- .

r=l

Remark 2.2: The sequence space I p , O < p <l rvith the function

r,rr,=[it,, t, 
)

is not ^ normed space, because the condition (3) of the norm

definition as in 14] is not satisfied. To explain this remark, we

consider the following examPle:
Example 2.3: Let p =713 t and suppose x and y are fiYO sequences,

where

and
t'o \3 (n \3

llxl1,,,+llyll,,= [I lr, r"'J . [I lv,l''' ) 
: z

It is clear that:
ll r+v 11,,, >ll x 11,,, +ll / 11,,,

Thus, the space I p, O <p < I is not a normed space.

We need the following known lemma rvhose proof can be found in

ul .

Lemma 2.4 l7l: Let { x, } be any (real or complex) sequence and

0<p<1 Then,

Para-normed space for the space { p, o < p <l

In this section, we introduce the concepts of para-normed space

and para-metric space , and extend the concept of para-normed
space to the case of sequence space I p , 0 < p <l .

Definition 3.1 l2lzLet X be a vector space over a fieldF. A para-
norm on X is a function )l.ll x --) R+ such that:-

(1) ,llxll =o if and onlY if x :0
(2),,11)xll=12lrll*ll foreach xeX, LeF

Jawad
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(3)ρ ll χ+ノ ||?≦ ρ‖χ19+ρ ‖ッ|19 fOr each χ,ノ ∈χ ,and for some

O<q≦ 1
The pairは ,ρ .|)is caned a para… normed space.We shan use the

symbol ρ,f to denote a para‐ normed space.

Now we introduce the fo1loⅥ Fing concept:

Definition 3.2:A fllnctionら ,WhiCh associates with any“ vo elements

x,y of a non―empty set X a real numberグρO,y),iS Called a para―
metric on X,ifit possesses the fo1lolving properties:

(1)グρは,ッ)≧ 0,ノρO,ッ)=O ifand only ifx=y
(2)グρO,ッ)=グρし,χ)

(3)レρは,y)ン ≦れは,z)γ +レρ(z,ッ )γ forsome O<9≦ 1
The pair〔Y,″ρ)is a para― metric space.

In the fo1lo17ing result,we extend the notion of para… Inetric space to

the space′ P,0<ρ <1

Proposition 3.3:The sequence space′ P, 0<′ <1ヽⅣith:

胤=は国ザ
′
iS a p…mmd wa

①騎К引引≧Ob∽山iぬm腔いず』fOr eЖh
χ∈イp

and

ρll χ+ノ ||`=Σ I毛 +ツ′|′ ≦ΣG為 |′
+|ッ′|′ )

,=1                   ,‐ 1

=Σ 鳩|′ +Σ ノ′|′
′=1             ,=1

=メ l χ ll`+ρ llツ |げ
Hence the spaceイ P, 0<′ <l is a para― normed space.

The fo1loⅥring remark explain the relationship bet■ ■7een  normed

spaces and Para― normed spaces.
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Remark 3.4:  According to derlnitiOns of the para― norm and the

nOrm o A normed Spaceイ P,1≦ ′<∞ , VFith the norm:

肌=はビ
)″

is a para‐ normed space.COnversely,in general,iS not true and is

true only if p=1,as it iS shoWn in the fo110Ⅵ ring example:

Example 3.5:The space′ P,0<′ <l iS a para‐ normed Space,but it is

not normed space in accordance lⅣ ith proposition 3.3 and remark

2.2.

In the fol10wing remark,lⅣ e give the relation be●Ⅳeen para― llormed

spaces and para… IIlatric spaces.

Remark 3.6:From the derlnitiOns 3.l and 3.2,evew para― normed

space ρЙ
「 iS a para¨IIletric space Ⅵrith reSpect to the para― IIletric

function:グρは,ットρレーJl fOr each χッ∈ρχ,but the converse may not

be true,as it is sho、 vn in the fo1loη′ilifil£騒:iex sequences←′}lⅣ ithExample 3.7:Let´r be the space

the fo1lowing para-lnetric function:

物 ゼ軋 ;

where χ=け l,χ 2デ ~χ″'… .〉 ッ=し 1,ノ2"…ツκガ…)
Then tr,グρ)iS a par3-mし tric space,butitis not a para― ■ormed sPace

15].

In the fo1101w‐ ing remark,We have allother relation be●Ⅳeell matric

spaces and Para― Illatric spaces

Remark 3.8:  In accordance Ⅵrith derlnitiOns Of the para― metric

space and the metric Space as in 131,イ P,1≦ ′<∞ With the function:…
P

グρl_r,ットρ‖χ―ッ||=Σ lχ ,一ツ′l fOreach χ,ッ∈イρ,1≦ρ<∞

for example the space`P, 0<′ くl With′ρ(χ ,ッ )=Ё lχ ,一ノ′IP f° r each
′=1

χ,ッ ∈′′, 0<ρ <l iS para‐ IIletric space,but it iS not llletric space.

4.Para―Banach space for the space `P, 0<′ <1

1n this section,we present the notion of a Para‐ Banach space

for the spaceイ P, 0<P<1 . Then, We introduce the convergent
sequence and(Cauchy sequence in the para‐ normed space.

Definition 4。 1:Let ρχ be a para… normed space.

(1)A sequence{χη}in ρχ iS Called para‐ convergent to a point 
χ∈ρχ

if and only
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if 
oll 

x, - x ll -+ o as n->@

(2) A sequence {x,} in rX is a para-Cauchy sequence if and only if

oll 
*,- x,, ll-+o as n,m-+a

Definition 4.2: A sequence {x,} in a para-normed space rX is called

para-bounded if and only if there exists a positive real number
M such that pll x,ll< M for all n eI'{.

The proof of the following theorem is similar to the one of the

theorem itself in a normed space that can found in [5]
Theorem 4.3: Let oX be a para-normed space, then

(1) Every para-convergent sequence is .,a para-Cauchy
sequence, but the

conYerse need not be true
(2) Every para-Cauchy sequence is para-bounded.

(3) A para-convergent sequence has a unique limit.
(4) A para-Cauchy sequence is a para-convergent if and only if

it has a
para-convergent subsequence.

Now, we introduce the following definitions

Definition 4.4zLet {x,} be a sequence in a para-normed spacerX.

(1) A series i ,, is called a para-convergefrtto s e X if and only if
n=l

,llS, -s ll-+ o (n-+a), where

S, : fr* and s is the limit of a sequence {S,}. Otherwise, it is
k=1

para-divergent.

(1) A series i ,, is called absolutely para-convergent if and only if
n=l

i ,ll ,, ll.*
n=l

Definition 4.5: A para-normed space, in which every para-Cauchy
sequence is para-convergent, is called a complete para-normed space

or a para-Banach space.
The fotlowing theorem gives a nice series characterization of a para-
Banach space.
Theorem 4.62 A para-normed space ,X is complete if and only if
every absolutely para-convergent series in eX is also para-

convergent in oX .
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Proof Let ox be a complete anai rllx, ll<.c. Then for n > m we

have:

,ll ,s, -,s, ;;' = rll x^*t*"'*x,llt < (rll x.*rllq +"'+rll-t, llo) , for some

0<,1<1.
This implies that rlls,-S. ll+0 (*-oo). Henc€, {S,} is a Cauchy

sequence in oX and So para-convergent, since oX is complete. Thus

i r, i. a para-convergent series.

conversely, suppose that every absolutely para-convergent
series be Para-convergent, and let { ,, } be any a para-Cauchy

sequence in oX Then IYe may determine natural numbers

nL, n2, ... with flr< fr21 ... such that:
l r - a- ll< 2-o forpll * n1, *, * nr

,ll xro-r-xr* ll<-

Our assumption implies that i (x,r-,-x,r) converges to an
k=l

element of eX , where the partial sums of this series is equal

1sx,ru-x,,. Thus we see that {x,o} is a para-convergent in rX .

Therefore, the para-Cauchy sequence { x, } has a Para-convergent

subsequence {xn* } . So by theorem 4.3 (4), rve have { x, } is para-

convergentin oX. Hence , oX is complete.

Now rwe are ready to state the final result about the space l.
o<p<1
Theorem 4.7:The sequence spacelp, 0<p<l is a para-Banach

space.
Proof: According to the proposition 3.3, the space I p, 0 < p < I is a
para-normed
space. It remains to prove that!.0r 0<p <1, is complete. Let {x,} be a

para-Cauchy sequence in lr, O < p <l with *,=Gl',rl'',...). For each

fixed ft, {rl')} is a para-Cauchy sequence, indeed

, (,) r-r, 
( * \lrP

txi,-xi,t<lIlxj') -r:^)( I =rll x,-x.ll, forall n,m> N
(;i)

Hence there exists lgrl'', call it xr . We norv prove that the sequence

{xo} belongs to the space lr. From the theorem 4.3 (2), we have

all ke N, hence

∝
Σ

Ｈ
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ollx,,llo<M where M > 0, and so for any < )lx,llo<u. Now

if n -+co, we obtain: (y- 1,)" ,r.
\i=t )

Since k is arbitrary, this shows that{ xo } € lr, 0<p<1, and

,llr-ll = 
M . Let r= {ro }. It remains to prove that,ll x,-xllo-+ 0. Since

{r,} is a para-Cauchy sequence, for every e >0 there exists a
positive integer ,^/ such that ,ll x, - x^ ll, <e for all n, m) N

Therefore, for any k,

/ k \l/P

litrj', -r@ty | = ,ll x,-x^ll, < e for all n, m ) N
\;)

Since this is true for all k, we can let k-+co flDd lve obtain the result
that ollx,-*llo<e forall n>N

Thus the space l e, o < p <1, is complete, and hence it is a Para-

Banach space.
Remark 4.8: It is clear that , every Banach space is a para-Banach
space. But the converse may not be true, as it is shown in the
example3.5, where the sequence space lo,O<p<l is a para-Banach

space , but, it is not a Banach space .

CONCLUSION
In this paper, we have defind the sequen'ce space I p,0 < p <1,

and have shawn that , it is not a normed space. Then, the concept of a
para-normed space is extended for this space. Many results are

presented and examined concerning this concept. We have studied

Para-convergent and Para-Cauchy sequence. Thus, the notion of a
para-Banach space is introduced for the spaceL*O<p<1,. Finally,

we have shown that there exists space which is not Banach space, but
may be a para-Banach space.
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ABSTRACT
In this work,we studies another construction to the β C̈Ompactiflcation

(StOne_cech)ofa TyChnoffspace χwhich helps us to extend the action on χ to

/and We prOvethat:
The Stone―Cech(reSp。 ,one point)cOmpactiflcation of the orbit space byG,

lvhere C)isarlnitediscretegroupofproductΠ
χ

,そf istheorbitoftheStone―

CeCh(resp.,one poino cOmpactification of the product of the G― spaces that is

β(Πχ%)=βΠ
χ/

(reSp。, (II」
Fラ

ィ)中 =(βIIχα)ゥイ) and vvith extra conditions we get that
Π″%=β(Π
χ
/)。

INTRODUCTION
The compactification of spaces is one of the most important

branches oftopology.
In 1913 Caratheodory first formally considered the problem of
extending a space. Work on compactification being with Tietze,
Alexandroff and Urysohn, whom introduced the one-point
compactification, in 1924. it continued with Tychonoff who proved
that : Every Tychonoff space can be embedded in a compact
Hausdurff space, in 1930.
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In 1937 Cech and M.H Stone gave their
compactification constructed by Tychonoff by

maximality.
In 1959 Glicksberg introduced results of Stone-Cech.

Amal and Bassam

names to the
proving it is

PRELIMINARIES
Definition 2.0tU: A topological space Xis said to be completely

regular iff whenever A is ^ closed subset of X and x e X such

that-x eA, there is continuous function f :X -+1, such that/(x)=O

and f(A)= l, lvhere 7=[0,1] as a subspace of IR rvith the relative usual

topology. A completely regular 4 -space is called Tychnoff space.

Definition 2.1[1]: A space Xis called pseudo-compact iff every

continuous real-valued function on X is bounded.

Definition 2.3111[2]: A zero- set of space Xis a subset of the form

f , (O), where / is a continuous function from X into 1 .The family of

all zero sets ofX is denoted by Z(X) .

Remark 2.4: (i) Any zero-set of a space X is closed.

(iD If f :X-+Iis a continuous function and Zis zero-set of lthen

"f '(z)is a zero-s et of x .

Proof: (i) Let Z be a zero-set of X, then there is a continuous

function f :x-->/such that f-'(o)=z since {0}is closed and "fis
continuous then Z is closed.
(ii) Since Z is a zero-set of Y , then there is a continuous function
g:Y -+ 1such that Z = E-' (0) + -f (Z) = f '(g' (0)) = (g' -f)-' (0) and

g " .f :X -+ 1is a continuous function, therefore f -t (Z) = (gD-'(0) is

zero-set of X.
Proposition 2.5: (i) A space X is completely regular space iff the

family Z(X) is base for the closed sets in X .

(ii) Let xbe a space, then z(x)is closed under finite union and

countable intersection.
Proof: see [1]
Definition 2.6lll: Let p be a family of subsets of a topological space

X such that ifP,

and Prare elements from 5c, then Pr)P, and -l UP, belongto 5c. A

1c-filter on Xis a non-empty family 3 of non-empty elements of 5a

with properties:
(i) if 4,P, e3, then P1)P, e3.
(ii) P, . 3 andP, e Pz e 5, then P, e3.

Definition 2.7131:1- A 5a -filter3 converge to x e X iff each

neighborhood of xcontains an element ofs, and a rt-ftltershas 'xas
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a cluster point iff x € n{P : P e gc). Moreover ^ 5a -ultrafilte is a

maximal 6c-frlter.
2- A ya-filter5 is called prime iff wheneverfl UFre5, then either

4e3or-Ere5.

Proposition 2.8: For a gc-filter 3 the following are equivalent:
(i) 3is a gc-filter.
(ii)Whenever P ep and P)F*Q for each Fe 5,then Pe3.

Proposition 2.9: Every 5a- ultrafilte is prime and every ga-filter is

contained in p- ultrafilte.
Proof: See [3].
Definition 2.10[3]: A compactification of a space Xis an ordered pair
(fr,ft)where ka compact space is and ft is an embedding of X as a

dense subset offr.
Definition 2.lll31: Two compactification (k,,h,)and (k,hr)of a space

Xare called equivalent iff there is a homeomorphism f fromfr,

onto k, such that .f " ht = hr that is the diagram commutes

Definition 2.1213);Let (k,h) be a compactification of a'space X, then

(k,/z)is said to have the extension property for compactification of
Xif for every continuous function /from Xin to a compact

Hausdorff space I'the composite function f "h-'has a continuous

extension, which maps kinto Ythat is the diagram

χ

χ た

―

し

ｙ

十
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Commutes.
Proposition2.l3: If / is a continuous function of a subspace A of a

space Xinto Hausdorff space land if the set I is dense in X, then

there exists at most one continuous extension of f to X .

Proposition 2.14: Let (k,,ft,) and (kyhr) be Hausdorff

compactifications of a space X and let both have the extension

property for compactification of X, then (fr,./2,)is equivalentto(kr,hr).

Proof: See [3].
Proposition 2.15: Let ( X,)be a topological space aDd r,.r is a point not

in,l'. LetX' = Xl){at}, and let Q= {UU{a;} : U er &X\Uis compact},

then e. =rl)Qis a topology on X.and (X,r)is a subspace of (X*,r.).
Proof: See [1].
Proposition 2.16: Let X be a locally compact, Hausdorff space such

thatX' = XU{ot\,
x e .f,then (X' ,r.)is compact Hausdorff space and x = X. (where r. is

as defined in proposition (2.15)).

Proof: See [1].
Definition 2.l7!3l: Let (X,ibe a Tychonoff space and.I be the closed

unite interval [0,1]sIR, and let C(X,1)be the family of all continuous

functions from Xinto I.Let hbe a function from Xinto fllrwhere
1ra copy of is lindexed bytec(X,Ddefined as follorvs ft(-x)is an

element of fl1, rvhose /-th coordinate is /(x)rvhere f e C(X,l
That ish(x) = f(x)r. The image of ft is a subset of the compact space

ff r, and n1x1is denoted by FX .

Proposition 2.18: Let X be a Tychonoff space, then pX is Hausdorff
compact space.
Proof: see [3].
Proposition 2.19:A function ft from Xonto the subspace h(X)of the

space flr, is a homeomorphism.

Proof: see [3].
Proposition 2.202 Let X be a Tychonoff space, then pX is Hausdorff
compactification of X.
Proof: It is clear by propositions (2.18) and (2.19).

Proposition 2.21: pX has the extension property.
Proof: see [1].
Note: pxwhich is defined in definition (2.17) is called the Stone -
Cech compactification or p - compactification. It is largest

compactification of X.
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Proposition 2.22: Let Zbe ^ zero-set of X rand let
S(Z) = {3 e BX : Z e3l. I.{ow, if Zt,Zrarezero-sets ofX rthen :

(i) s(2,) u s1z,) = s(2, u Z,)
(ii) s(zr) )S(2,) = S(2,ff2,).
Proof: It is clear.
Note: The family of all z-ultrafilter is denoted by BXwhere z-

ultrafilter is an ultrafilter consists of zero sets.

Proposition 2.232 Let B be the family of all sets of the forms(Z),
where Z is zero set of the space X , then B is a base for the closed
subsets of BX.
Proof: see [1].
Proposition 2.24: Let Z,,Zrand Z be zero-sets ofX, then

(D If Z, c. X \2, then S(2,) c. BX \ S(Zr)

(ii)If Z, c Z, then S(2,) c S(Zr)

(iiDs(x\z)= BX\s(z)
Proof: It is clear by definition.
Proposition 2.252 Let X be a Tychonoff space and h be a function
from Xinto BXwhich assigns to each x in Xthe ultrafilter 5,of all

zero-sets containing x (that is 5, principal z-ultrafilter), then ft is a
homeomorphism from X onto h(X).
Proposition 2.26: Let X be a Tychonoff space and ftdenote the
homeomorphism in proposition (2.25), then
l- h(X)is dense in BX with the topology define in proposition (2.23).

2- BX is a compact Hausdorff space.

3-s(x) = Clnxh(X), for any zero-set of x
4-Cl Bllx"Z = S(Z).

Proof: see [1].
Propositi on 2.27 z Let X be a Tychonoff space, then pX = BX .

Proof: see [3].
Proposition 2.28: Let {X,},.^be a family of Tychnoff spaces, then

Pnx" = Bnx"
Proof: by proposition (2.26) and proposition (2.27).

Proposition 2.29: Let {Xo\o.^ a family of Tychnoff spaces, and

suppose the set llx,is infinite for everya", then a necessary and
o+d"

sufficient condition that BnX"=flfrx,is that flx,be pseudo-

compact.
Proof: see [4].
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Proposition 2.30: If Xis Hausdorff G-space rvith G compact then

7o r, compact.

Proof: see [1].

ACTION ON COMPACTIFICATION
Proposition 3.1: Let {x,},.^ be a family of Tychnoff spaces and let

g,be the action of G on x"for eacha e n. The product action

s = Il So of G on product space x = fIX, is def,rned by

S:GxX -+ X such that P,(S(g,x))=(5"(8,f"(x)))for each a € 
^where 

r
is any element of x,g € G and Po: X -+ x, is the natural projection

map.
Proof: see [51.
Note: Let {X,},.^b€ a family of G-spaces.For each g e G a

homeomorphism Tr,flXo )flx" is defend by

Ts(gl=S(g,x)= g'xand(Ir)-' =Tr-,. For subset Aof ll'f ,define

Ts(A')={g.a:ae A}by SAand for a family fr of subsets of flX, denote

4(fr) ={s'A:Aefi}by Set.

Proposition3.2: Let fl X"be a G-space. If 3 is z-ultrafilter

on X (3 e nllX 
") 

, then so is g'3 for each g e G.

Proof: since g.3= {g'Z:Z et}andg'Z --{S'x:xeZ enx,}, then

g'5 is defined. Now let Z be a zero-set ofllX,, since Q is

homeomorphism that is I-t,
f s co ntinuous and (T r' )' (z) = (T r-,)' 

(z) = T, 
r-, r-, 

(Z) = T r(Z) = gZ is a zer o-

set. And by the same way g'Z is zero-set. Now letZr.Z, e 5, then

gZ,,gZz e g3 and 8Z,l8Zz =Tr(Z)nTs(Zr) =Tr(ZrlZr)(Tris one-one)

= g(Zr)Zr) and sinceZ,,Z, e3 then ZrlZ, e 3 (3is filter)
Hence SQr)Zr) e 93.LetZ e 5, then gZ e g3, and let Z,be any zero-

set of llX,such that gZ e Z, to prove that Z, € 93.

SincegZ cZrrthen Z c. g-tZrand since g'2, is zero-set andZ e 3, then
-1 -g'zteJ

( s is filter), then g(g-'Z,) e 93 by delinition of action (gg-')2, e g3 ,

hence Z, e g3, and 93 is z-filter .

Now, suppose 5' is z-filter on llx " 
such thatgs c 3' , then

5 c g-13'by above g-r5' is a filter but 3 is an ultrafilter, hence

5 = g-'3'and 93 = 3'therefore 93 is z-ultrafilter.

０
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Note3.3: Let flx,be a G -space, for each g e G, g* .lIX 
" 

\Yhere

r e llx,, and for each g e G g5." is principal z-ultrafilter on

llx"where 3,is principal e-ultrafilter on flx" (g5, . BfIx"), then

g5., corresponds a point in f]x, which is gr.

Proposition 3.4: Let flx"be a G-space and Zbe a zero'set of flX,,
then g .Cl 

Bflx.Z = Cl uil*"gZ for all g e G .

Proof: By proposition (2.26) Cl un*,2 = S(Z),then I 'Cl un*,Z = I ' S(Z)

:g'{5 e AflX" :Z e3} and since S3-- {SZ : Z e3}, then

g.{3e BnX":Ze3}
:{5 e BnX 

" 
: gZ e S\ = S(SZ) = Cl uylyo7z .

Theorem3.5: Let flX" be a G -space with the product action, where

G is finite discrete group. Define BS:G x allX, - Bf] X "by
B9(g,5) = g3,g e G and 5 e BflXo , then .BJ is an extension of the

action sonflx" toBllx, .

Proof: To proveBJ is continuous function.
Let Z be zero-set of fl X",then
(BS)'(Ct rTl*,2) = lJ^({s} * g-'Cl un*,z) = V(g}rCl rnr,g'Z)(proposition

(3.4))
Since G is finite and the finite union of closed sets is closed, thus .BJ is

continuous function. Now to prove restriction of the function ,BJ on

flx,equal to ,9.

By proposition (3.2) gS e BllX" andB,9(g,x) = 83,, while S(g,x) = gnby

note (3.3)
g3, corresponds gx, then BS(g,x) -* S(g,x) for allx e fl-Yo,and g e G ,

then 8,9 is an extension of the action sonf]x" toBL]X" .

Theorem3.6: Let flx" be a G -space with the product action, where

G is finite discrete group and let (ff x,)" be the one-point

(fIx,).'
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Proof: Let C be a closed subset of (flx,)., then 6 = (fl X,)\U where

U is an open subset of llx, or C = (fIX 
"). 

\ U U {ar} where U' is an

open subset of llx ", then
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c = (lI,Y, U{a}) \ Lr:(fI x,\u)U {a;}since o eu oY

c = (flx 
" U {a;}) \ (u'U {a\) =llx, \ t/', then

,9'' (c) = lJ{{s}, s-'(c) = [Jt{s}" s-'((fIx, \ u)U{a}))
geG qeG

,9--' (c) = U({g}, s-'((fIx, \ u) U {a;})) or
geG

s--'(c) = [-,ltts]rs-'(c) = [Jtts]rs-'((fIx, \u'), then the product of
geG g.G

two closed set is closed and since G is finite and the finite union of
closed set is closed , then I is a continues function.
Theorem 3.7: Let {X o},.^be a family of Tychonoff G-spaces rvith

discrete group, then the Stone-Cech compactification of the orbit

space by G of a produ "rI1* "/ is the orbit of Stone-Cech

compactification of the product of the G-space, that is

oflx"/ _pllx /P /G /o'
Proof: In order to prove this theorem IYe shorv that Stone extension

p of inclusion function i: n'* -, PII* 
* is homeomorphism.

clearthat i "Pil -P.in ,rvhere Pn ,17x,-lI'"/,
p : pf\x 

" 
-, 0ll'* are quotient function and i :flx, -+ pl-[x, is

the inclusion function

llx,J---pn*,rlPnl 
lPII

Πχ/デβΠχ%
Itfollows that p(i"P,, ) =0Q.,,, ),then (fri)"1Pn =polofl (see[6])

That is pflx, "l\ > Fllx,
t;

trnl

I
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β(Πχ%多 _″βΠ
χ
/COmmutes

Now br甲 2∈ βlIIχ%),chO∝ e乃 ∈(/PIIメ Q)
andツ2∈ (β愉)1(χ2)'then(β)(χl)=(β)(χ 2)implies that

の有=の′2thereforeノ 1=y fOrsome g∈ G,then

(衛 Xガ =(牝 Xク2)and JnCe sPIIお equ市enanち ぬen

(牝 X乃 )=g(牝 Xが 豆ncette atton on βΠ
χ
%お 廿MJtthen

(Pヽ)(ッ1)=(SPII)(ッ2)'henCe χl=χ2'thereforeFli is One tO one.

Now to proveβ′iS On to,letGχ∈βIIχクそf,then
(β )。 (SP.)(χ )=(″ )。 IβΠ (χ)=(″ )(χ)=0・

Hence β iS On tO.

Now by proposition (2.18 )n'* is dense subspace of the space

PII** and by propositio n (2.26) pnx,is compact and since

p : pflx, - 
plI* 

* is continuous function, then 
plI'* i,

compact ( a continuous image of a compact space is compact ) and

since G is finite, then by proposition (2.30 ) Pn* 
* is Hausdorff ,

then by proposition (2.21) there is a unique continuous extension of i
rvhich is Bi. Now B is one to one continuous function of compact

space onto Hausdorff space, then pi is a homeomorphism.

Theorem3.S: Let {xo}o.^ be a family of Tychonoff, pseudo-compact

G-spaces and all but oneX, is locally compact, then

pil**)=llp'*, where flx,is infinite for all a" and G is
d+d"

finite discrete group.
Proof: Since {Xo}o.^is a family of Tychonoff, pseudo-compact G-

spaces and all but oneX" is locally compact then f]X, is pseudo-

compact and by proposition (2.29)

BlIx, :npx 
", therefor 

" 
PII'* =llp* * and bv theorem (3.7)

βΠχ%=β (Πχ/)hence β(Π
χ
/)=β
Πχ/=Πχ/,then

β(Πχ%)=Π″/・

く
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Theorem3.g: If ff X, is a G -space with G is finite discrete group,

then the one point (Alexandroff) compactification of orbit space

il- /, is the orbit space of the one point

(Alexandroff) compactification of l[x" that is

[lx, ,/ ,._ (fl px 
")' /\^^ /Gt /G'

Proof: Define' by
I

.f {x))== ] 
,'' '-f *'flx,, then it is clear that f is a homeomorphism.

lfrl ifx=at
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ABSTRACT
To build indexes databases for retrieval and mining video clips. The most

challenge will be the detection of shots and extraction of the master frames of
each shot from video clips.

This research proposed a method to segment the video clips directly to frames,

then applying clustering technique to collect the so much similar frames into
shots (clusters), so the shot will not be sequential fi:ames. only but may have

frames from other places of video clip, that to optimize and reduce the no. of
shots. Then that research will propose a strategy to select the master frame in
each shot using genetic algorithms, that by represent each frame as a point.

INTRODUCTION
Currently text-based search engines are commercially available,

and they are predominant in the llorld Wide Web for search and

retrieval of information. However, demand for search and mining
multimedia data based on its content description is growing. Search

and retrieval of contents is no longer restricted to traditional
database retrieval applications. As an example, it is often required to
find a video clip of a certain event in a television studio. In the future
the content customers will demand to search and retrieve video clips

based on content description in different forms. It is not difficult to
imagine that one may want to mine and download the images or
video clips containing the presence of Mother Teresa from the

Internet or search and retrieve them from a video archival system. It

●
Ｄ
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is even possible to demand for retrieval of a video rvhich contains a

tune of a particular song. In order to meet the demands for retrieval

of audio-visual contents, there is a need for efficient solution to

search, identify and filter various types of audio-visual content of
interest to the user using non-text based technologies [1-5]

RELATED WORKS

Rretrieve and mine the video clips depending on N{PEG,

concentrate only with the metadata lvhich has at most the general

information of the feature and keywords of sound in the related video

clip, the MPEG (Moving Picture Expert Group) standard committee,

,rnil.. the auspices of the International Standard Organization, is
engaged in a rvork item to define a standard for multimedia audio-

visual content description interface. JPEG2000 is the nerv standard

for still picture compression and has been developed in such a way

that metadata information can be stored in the file header for access

and retrieval by users as rvell. There is ^ mode in JPEG2000

standard rvhich particularly focuses on compressing moving pictures

or video and its content description. All these developments will
influence effective mining of video data in the near future, [6].

Traditionally, in general, the retrieval and mining sl stem

video clips temporarily segmented into video shots. A shot is a piece

of a video motion (a sequential group of frames or pictures) where

the video content from one frame to the adjacent frames does not
change abruptly. One of these frames in a shot is considered to be a

master frame. This master frame is considered to be a representative

for the picture content in that shot (the selection of master frame
differs from one system to another may be randomly for example).

Sequence of master frames can define the sequence of events

happening in the video clip. This is very useful to identify the type

and content of the video, see figure (1), [7, 81.
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Frame Frame

Figure -1: the main architecture for video Segmentation to shot, then frames and
detecting the master frame for each shot

THE PROPOSED SYSTEM

In this research we will propose to segment the video clips to
frames directly so the video clip will has huge no. of frames each

frame is a picture (image), see figure (2).

Figure -2: the proposed architecture foi video Segmentation to frames directly
rvithout segmenting the clips to shot the frames.

After segmentation process we suggest to take each frame, image,

and extract its feature vector, the images in an image database are

indexed-based on extracted inherent visual contents (or features)

such as:

1. no. of objects: to detect the number of objects in each image

we use edge detection filters (for more details see [9]).

2. then extract the features for each object such as position (x, y-

coordinates), which mean calculate coordinates of the center

for the specific object using normal image pixels coordinate

from left to right and top down.

Framel

Video clip
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3. Color (color histogram, color coherence vector, color moment ,

and linguistic color tag ), for a specific image (m x n) we use

the following equations for extracting all color features:

μc=MⅣ DE DEPL,

=ヽ[π尭▼喜墓し島一

亀=[轟―二墓鴫一

―

　

―

一
一　
　
　
　
　
　
　
　
３

Ｃ
　
　
　
　
　
　
　
　
　
　
　
　
Ｃ

μ
　
　
　
　
　
μ

wherep^ is value of the cth color component of the color pixel

in the ith row and jth column of the image. As a result, M, N

are dimension of Image, I and j are the counter of dimension is

the standard deviation we need to extract only nine

parameters (three moments for each of the three color planes)

to characterize the color image.[2]

4. texture, for a specific image (m x n) rve use the follorving

equations for extracting all texture features:

Enerss - IDc'(n,il,

contrasr : E Et, - i>2c(i, i),

「
―ogendιν=不平蚕摯錯

‐

5. Object shape and topology. for a specific image (m x n) we use

the following equations for extracting all texture features: The

Euler number is defined as the difference betw'een number of

connected componenls and number of holes in a binary image.

Hence if an image has c connected components and H number

of holes, the Euler number E of the image can be defined as [2]
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E: C-H.

The feature vector actually acts as the signature of the image, figure
(3) represent the main architecture to build indexes database for all
frames, images, of the video clips. Table (1) represent the indexes

database for each video clip and corresponding all frames of that
clip.[2]

Figure -3 : the main architecture to build indexes database for the frames of the
video clips.

THE PROPOSED CLUSTERING ALGORTTHM

The steps of similarity algorithm are searching by no. of object in
frames databases and the proprieties. The Euclidian distance (L@ -
yi)) is used to take the minimum distance between the frame and all
the frames of one cluster.
Input: Take frame from frames database and set it to first created

cluster.

eo clip database

Apply content based image
techniques

images
metadata in
video clipsGenerate index

Table -1: the indexes dbase for video clips and corresponding frames of that clip.

frame

ID

No. of
objects

Object

ID

Features ofobjects

x y histo mom coher tag texture shape topology

２

　

３

4 o1

o1

o2
o3

5040116.84 122.84 117.84116.86 0.87 0.58   0。 61
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Output: put each frame to the cluster (shot) similar to it, see figure

(4).
ii.pf t checking the no. of object and object properties in the taken

frame with each frame in each cluster, shot, then record the

degree of similarity rvith each cluster'
Step 2: prt ttt. frame in the shot rvhich has a minimum degree of

differential rvith it is frames.

Step 3: take the next frame and go to step 1'

Video clip

TIIE PROPOSED GENETIC ALGORITHM

To apply a genetic algorithm for problem selecting master frame

from shot, this research propose to define or to select the following
components, for more explanation see the florvchart (figure 5):

I,{ote: o represent symbol of object and oi represent the object o has tlte

ith order.

1. A genetic representation or encoding schema for potential
solutions to the problem, here each frame rvill be presented as a

point each point consist from the following (no. of obiects, (o7,

(position (x, ! coordinates), color (color histogram, color
coherence vector, color moment , linguistic color tog ), texture,

object shape and topology), o2(.....), on(......)).For example the

frame n in shot m has the following point representation (3,

(o1, (position (450,300), color 1118.S4 122.84 117.84 116.86 ),

Figure -4: distributing frames to shots

０
０
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0.80 , 0.68 otld 0.71), (o2, (position (450,400)' color (116.84

123.84 117.84116.86 ),0.66 , 0.58 ond 0.61), (o3, (position

(550,300), color (116.84 122.84 117.84 117.86 ),0.99 , 0'58

ond 0.61)).
A way to create an initial population of potential solutions, the

initial population already created with clustering algorithm
which established the shots. So this mean the initial population
of each shot, will be all its frames represented by points'

An evaluation function that plays the role of the problem

environment (best frame), rating solutions in terms of their

"fitness". Here the proposed evaluation function for each

frame isf(point) : (no. of obiect +l (features of etch obiects)).

Genetic operators that alter the composition of offspring. One-

point crossover is the most basic crossover operator, rvhere a

.rorror.. point on the genetic code is selected at random, and

trvo parent frames are interchanged at this point'
crossover exploits existing frame potentials, but if the

population does not contain atl the encoded information needed

to find the best frame, no amount of frames mixing can

produce a satisfactory solution. For this reason, a mutation

operator capable of spontaneously generating new frame is
included. The most common rvay of implementing mutation is

to flip a bit rvith a probabilify equal to a'very low, given

mutation rate (MR). A mutation operator can prevent any

single bit from converging to a value through the entire

pop-rtution and, more importa[t, it can prevent the population

ito* converging and stagnating at any local optima'

6. Values for the various parameters that the genetic algorithm

uses population size, rate of applied operators, etc..In our

particular problem \ye use the follorving parameters of the

genetic algorithm: Population size, pop-size : 400 (the

parameter was already used), Probability of crossover, PC : 1,

Probability of mutation, PM : 0.001 (the parameter will be

used in a mutation oPeration).
7. Continue with genetic processing until obtain the optimized

frame to be the master frame

2.

3.

4.

5。
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proposed GA
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according it is feature vector to

multidimensional point

Create the initial population which
represent all the frames in each shot
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Customize the evaluation function

and here will be: f(point) : (no. of

object + I (features of eaclt

objects)).

Apply one point crossover with two
parent to product more enhancement

children

Are the resulted
frames best from

parents

Continue with genetic
algorithm until find optimize

frame
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Figure-5 : the general florvchart for selecting best frame using genetic
algorithms.
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THE IMPLEMENTATION OF THE PROPOSED SYSTEⅣ I

The implementation ofthe proposed system willtake each video

clip will be introduced by the adlninistrators and then analyze the

video clip into conectiOn Of sequenced frame as in flgure(6).

ユニ.● Lムニ::Lhユ 。F二oM■
=‐
|=

e6rer tha video cto you hawe

|・ |■|■ |

||=|二 |「 |||‐ |

Figure -6 : The main rvindow for introducing the video clip and analyze it.

In figure (6) there are three commands, the first one will be clicked

when the administrator present the desired video clip the clicking
process will introduce the sequenced frames of the clip. Where

clicking the second command will display small window which
introduce the results of the clustering algorithm which applied on the

sequenced frames to introduce optimized shots, see figure (7).

■|IⅢII話||■ lpl‐
‐

「h6● 6f riさ品しs in shbts

Figure -7 : The window which display the results of clustering.

Finally clicking the third command will display the results of the

selecting the master frame from the shot. This window introduce the

results of selected frame from shot (according the proposed genetic

algorithm) for the two first shot only since all the results already

stored in related database, see figure (8).
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Figu re 8 : The rvindorv rvhich display the results of selected master frames for the

hvo first shots.

CONCLUSIONS

In context \yith the results of the present study it can be

concluded that:
l. The proposed segmentation of the video clip directly into

frames instead of the traditional method ( shots then frames
and some times senses then shots then frames) rvill optimize the
no. of shots since, the shots rvill be resulted from applying
clustering algorithm on the sequenced frame. This mean we

could obtain a shot has the first 200 frame and the last 50

frame that rvill reduce the no. of shot and reduce the
redundancy in different shots.

2. Using the proposed genetic algorithm to get the master frame
from each shot will give the optimal result. Since the proposed

fitness function deal with each frame as a point and each point
represent the overall features contained in the frame so surely
the best point rvill be the best frame.

3. Since GAs are parallel-search procedures that can be

implemented on parallel-processing machines for massively
speeding up their oPerations.
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ABSTRACT

With the rvide spread utilization of biometric identification systems,

establishing the authenticity of biometric data itself has emerged as an important

research isiue. This paper proposes a new spatial method in order to embed

watermark data into Palmprint images, rvithout corrupting their features. This

method inserts watermark data after determining the features regions to avoid

the regions used for Palmprint recognition. Watermark data are embedding

according to certain conditions. In this way, the authenticity of the Palmprint
image cu, b" established. In process of extracting rvatermark does not require

the orisinal Palmprint image.

INTRODUCTION
Biometrics technology is based on using physiological or

behavioral characteristics in personal identification, and can easily

differentiate betrveen an authorized person and a fraudulent
impostor If ]. While the biometrics techniques offer a reliable method
for personal identification, the problem of security and integrity of
the biometrics data poses netY issues. For example, if a person's
biometric data (e.g., his/her Palmprint image) is stolenl it is not
possible to replace it as compared to replacing a stolen credit card'
ID or pass\Yord.

A biometrics-based verification system \Yorks properly only if
the verifier system can guarantee that the biometric data came from
the tegitimate person at the time of enrollment. In order to promote
the wide spread utilization of biometric techniques, an increased level

of security of biometric data is necessary l2l. Encryption and

watermarking are among the possible techniques to achieve this.
Encryption does not provide security once the data is decrl'pted. On
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the other hand, watermarking involves embedding information into
the host data itself, so it can provide security even after decryption.
Furthermore, encryption can be applied to the watermarked data.
Holvever, embedding watermark may change the inherent
characteristics of the host image (e.g., locations of feature points in
Palmprint). Therefore, the verification performance based on

(decoded) watermarked images should not be inferior compared to

performance based on non-watermarked images [3]. We present a
watermarking method that embeds name of a user in his/her

Palmprint images. In this \YBl, the authenticity of the Palmprint can

be established.
Watermarking of Palmprint images can be used in applications

like: (a) protecting the originality of Palmprint images stored in
databases against intentional and unintentional attacks, (b) fraud
detection in Palmprint images by means of fragile \Yatermarks
(which do not resist to any operations on the data and get lost, thus

indicating possible tampering of the data), and (c) guaranteeing

secure transmission of acquired Palmprint images from intelligence

agencies to a central image database, by watermarking data prior to
transmission and checking the watermark at the receiver site [4].

Palmprint System

Palmprint, which has been used as a positive hurnan identifier
for more than 100 years, is still considered as one of the most reliable
means distinguishing a person from the others due to its stabilify and

uniqueness [5].Palmprint features can be. divided into three different

categories: a) point features, which include minutiae features from
ridges existing in the palm, and delta point features, from delta

..gionr found in the finger-root region; b) line features, which

include the three relevant Palmprint principal lines, due to flexing

the hand and wrist in the palm, and other wrinkle lines and curves

(thin and irregular); and, c) texture features of the skin. The Figure 1

is shown regions of features that listed above [6].
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Figure - l: Definitions of principal line and datum point in a Palmprint: principal
lines (1 heart line, 2 head line and 3 life line) and datum point ( a and b

endpoint, o the center).

The Proposed Method

This method inserts the rvatermark data after determining the
regions of features and thus prevents watermarking of regions used
for Palmprint classification and recognition. The most commonly
used Palmprint features in the Palmprint features extraction
methods are principle lines, wrinkles, and ridges \Yhich resulted by
the thinning process, collectively known as features. Therefore the
locations of these features must be avoided in the hiding operation of
a rvatermark. Figure 2 illustrates the flowchart of the proposed
method.
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Figure - 2: The florvchart of the proposed method

The proposed method consist the following steps:

Image Acquisition: from plain scanners (or through live-scanners). A
digital gray-level image of the Palmprint is captured; the image is

shou'n in Figure 3. This fiigure is an example of input Palmprint
images from scanner.

Figure - 3:The Palmprint Image.

Image Enhancement

Thinning
(Skeletonization)

Selecting the Locations for
Embedding the Watermark

Embedding
Watermark Bits

Palmprint Image
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Image Enhancement: It is usual that during the acquisition step, some

noise appears resulting in cutting of the principal lines, ridges, and

other undesirable effects. Because of this, a process that improves the
quality of the Palmprint is needed in order to improve the clarity of
principal lines structures of Palmprint image and to prepare
Palmprint image for next step. In this step, the filter rvhich used to
remove various types of noise in Palmprint image is Median filter;
The median filter has two big advantages compared to convolution
filters it removes noise completely without blurring the surrounding
neighborhood (if he disturbances are small enough) and it preserves
sharp edges. Figure (4A) shorvs the resulting image after this step is
applied.

Binarizatron: In this step, the Palmprint image is transformed from a

gray'-level image into a binary image. This improves the contrast
betrveen the principal lines, ridges and valleys in a Palmprint image,
and consequently facilitates the extraction of features. Extract the
Principal lines and the ridges from Palmprint image, is the main task
fronr binarization process. One \vays of accomplishing this process is
by using the edge detection operation and by means of a histogram
analysis the optimal threshold is dynamically obtained for each
image.
The Sobel operator is follorved by an optimal thresholding operation
in which each pixel in the image is assigned a value representing
either white or black depending on the magnitude of the gradient at
that point as follorv:

… (1)

EM(x, y) is the edge magnitude value *'hich results from
convolution a Sobel operator. The Sobel operator is described in [7],
which performs the edge detection operation using horizontal and
vertical filters. T is optimal thresholding value that determined based
on the analysis of the histogram. Figure (4B) shorvs the resultino
image after this step is applied.
Thinning (Skeletonization): After the Palmprint image is converted to
binary forml it is then submitted to the thinning algorithm rvhich
reduces the principal lines and ridge thickness to one pixel wide. The
thinning must be performed rvithout modiff ing the original principal

B作,J・9= {:子難;:i
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lines and ridge. The purpose of thin image which produced from the
thinning algorithm is play very important role to determine the
hiding locations in which the watermark bits will be stored in the
original Palmprint image.

The standard thinning algorithm "Safe Point Thinning
Algorithm" (SPTA) is described in [8], which performs the thinning
algorithm using two subiterations. This algorithm was selected due

to its easy implementation and good performance compared to
others. Figure (4C) shows the resulting image after this step is
applied.

Figure- 4. (A) Smooth Image @) Binary Image (C) Thin
Image.

Selecting the Locations for Embedding the Watermark: In this step,

the watermark will be embed into Palmprint image after determining
the locations which are suitable for embedding the lYatermark where

the watermark dose not change the regions of features Palmprint .

Watermark data are embed into Palmprint image according to the

embedding condition giYen below:

If a (i, j) --lThen Insert watermsrk bit (W) in I (i, i).

where I(i, j) are pixel values referring to original pixels at watermark
embedding location (i, j).The value of watermark bit is denoted 

^s 
rl/,

where we [0, u. The g (i, j) term guarantees the pixels (called

marked pixels) which will store watermark bit are not belonging to
region which used in the features extract process from Palmprint
images. Therefore the performance of a method which will be using

the watermarked image (e.g., Palmprint verification in the case of
watermarked Palmprint images) is unchanging; o (i, i), takes the

value 0 if the pixel (i, j) under consideration belongs to a Palmprint
feature region; it has value L otherwise.
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To obtain a (i, j), it got the resulted binary image file from the

binarization step, and get the resulted thin image file from thinning
operation, if binary pixel (i, i) :land thinning pixel (i, i) :0 then a (i,

i):l otherrvise o.(i, j):0, this rvill be used to determine the places in
which the watermark bits rvill be stored in the original Palmprint
image, additional to use the secret key. For example Figure 5. Shows

three matrices are the binarization results, the thinning results, and

the suitable hiding locations selection. These matrices consisting of
two values are (zero's and one's). The third matrix plays the main
role in determining the hiding locations rvhere each location in third
matrix consisting (1) is a suitable hiding location in the original
Palmprint image.

(A) (B)

Figure - 5:Three matrices :(a) Binarization results, (b) Thinning results,
(c) The hiding locations

When the host image is a Palmprint image, additional
requirements arise rvhich must be satisfied by the rvatermarking
system. Watermark embedding process must not introduce any
changes to the Palmprint image lvhich may alter the features
extracted from that image for personal authentication - verification
purposes. In the proposed method, this requirement is satisfied. After
extracting the principal lines and ridges from the Palmprint image,
watermark embedding is done according to condition in above. In
this wfly, since d, (i, j) term is zero for those feature areas'
watermarking does not change original pixel values and the principal
lines and ridges of the Palmprint image are preserved. As a result,
the Features of Palmprint image are not changed by rvatermarking.
Extracting start with finding the tyatermark embedding locations on

ρ
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the watermarked image, via the three steps are Image Enhancement,
Binarization, and Thinning (Skeletonization); in additional to secret

key used in the step of watermark Embedding .

The alsorithm of proposed method is as shown below:
Input: Original Palmprint lmage, Binary File, Thin File, and
Waterlllark Data。

Output:Watermarked Palinprint lmage。

segin

Step l:Get original Pallmprint image.

Step 2:Read the watermark data.

Step 3:Convert the watermark data into a bits stream.

Step 4: Get the binary Pallnprint image rlle,this flle resulted from

BinariZation process.

Step 5:Get the thinning Pallmprint image rlle,this flle resulted from

thinning oPeration.
step 6: compute a (i, i) by using the binary file and thin file to

the locations which use in embedding watermark'
Step 7z Insert watermark bits to original Palmprint image, the

Palmprint image pixel values are changed according to the

following condition:
If a (i, j) :lThen Insert wotermark bit (w) in B (i, i)

Step 8: Save image watermarked.
Step 9: Display the watermarked Palmprint image'

End.

Where B (i, j) is pixel in original Palmprint image'

Extracting Watermark:

watermark data are extracting from Palmprint image

according to the extracting condition as follo'w:

If a (i, j) :lThen Extract watermark bit (W) from i 1t, i1.

where i0, j) are pixel values referring to pixels at watermarked
palmprint-image location (i, i).The a, (i, i) is pixel that stored

watermark.

The algorithm of Extracting watermark is as shown below

Input: Palmprintlmage.
Output: The Image Authentic or Unauthentic.

select

Begin
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Step 1: Load the Palmprint image.
Step 2:Apply Image Enhancement operation.
Step 3 : Apply Binarization process.
Step 4:Apply Thinning (Skeletonization) process.

Step 5:Compute a (i, j) by using the binary lile and thin file to select

the locations rvhich use in embedding rvatermark
Step 7: Extract the watermark bit from the hiding locations in the

loaded Palmprint image depending on the following condition:
If a (i, j) :lThen Extract watermark bit Qfl fro* f 7i, i1.

Step 8: If rvatermark bits are found in Palmprint image then
. Collect the extracted bits and convert them to values.
. Display the extracted values on screen; this means the

loaded Palmprint image is authentic.
Else

. Display message" the loaded Palmprint image is
unauthentic ".

End.

EXPERIMENTAL RESOLT
In order to evaluate the results obtained by proposed

watermarking method. Three samples of Palmprint images $'ere
selected and the rvatermark was embedded by using the proposed
hiding method in this paper. They are shorvn in Figure 6. And the
features values of each image \yere calculated before and after the
hiding process to ensure the features values of the original Palmprint
images and rvatermarked Palmprint images rvhich must has equal
values in the features extraction process, before and after the hiding
process. The features values of Palmprint images are calculated
according to methods rvhich described in [9], [10]. These methods
use the orthogonal moments in the application of Palmprint
verification. Moments are the most commonly used technique in
character feature extraction. The idea of implementing orthogonal
moments as Palmprint feature extractors is prompted by the fact that
principal features of both character and Palmprint are based on line
structure. These orthogonal moments are able to define statistical
and geometrical features containing line structure information about
Palmprint. The results are shown in table (1).
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Figure - 6:the Palmprint Images that used in the experiments. First
column are original images. Second column are watermarked Palmprint

Table - l: Testing Results of Features Values for Three Samples before and after the Hiding
Process.

Features
Values

Before the Hiding Process After the Hiding Process

力ηαgef Ittαge2 動物αgeS カリagef カリαge2 fη2aFg

Fノ 0.637186 0。 674084 1.054706 0。 637186 0。674084 1.054706

ル 1.526736 1.874716 2.241390 1.526736 1.874716 2.241390

F, 2.897601 3.399393 3.955898 2.897601 3.399393 3。955898

Fイ 2.636246 2.956476 3.806295 2.636246 2.956476 3.806295

F5‐ 5。 402831 6.127244 7.687298 5.402831 6.127244 7.687298

F6 3.399420 3.891561 4.926982 3.399420 3`891561 4.926982

F7 3.999775 5.390103 6.003097 3.999775 5。390103 6.003097
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where Fl, F2... F7 are Moments values

extracted features from each the Palmprint
Palmprint verifi cation.

Moment descriptors (moment invariants) are used in many

pattern recognition applications. The idea of using moments in shape

recognition gained prominence in 1961, rvhen Hu derived a set of
invariants using the theory of algebraic invariants.

The moment invariants are very useful rvay for extracting
features from Trvo-dimensional images. The moment invariants can

be subdivided into skerv and true moment invariants, where the skew

moment invariants are invariant under change of size, translation,
and rotation only but the true moment invariants are invariant under
change of size, translation, rotation, and reflection [9].

To determine the amount of distortion rvatermarking
algorithm introduced into the host image. Table (2) shows the PSNR

values of all watermarked Palmprint images in the sample above.

Table - 2: PSNR Values for Three Samples.

Images PSn

Sample 1 42.428

Sample 2 48。 179

Sample 3 46.400

The PSNR results of our method are over 42.4 dB (decibel) rvhich is

considered as a very acceptable distortion of the original image

according to the common practice to measure the quality of the

watermarked image.

CONCLUSIONS

The watermark is hidden in such a way that the Palmprint
features that are used in matching are not changed during
encoding/decoding. As a consequence, the verification accuracy based

on decoded watermarked Palmprint images is very similar to that
with original Palmprint images.

Because the hiding locations are the edge pixels regions only
the proposed method made the changes visibility to the host image

are unobserved. Due to the fact that human visual s1'stem is relativell'
less sensitive to changing pixel value in busy image regions and edge

image regions.

Yol. 19, No l, 2008

that represented the
image in the process of
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ABSTRACT
A fundamental quantity in the calculation of rain attenuation

statistics is the speciflc attenuation(attenuation per unit distance)。 The
polver― lan/form of rain speciflc attenuation is very convenient and is

commonly used.The aiI■ of this research is to investigate the role of

the rain drop size distribution on the computation of the rain specinc

attenuationo Calculations rain specific attenuation■ l・ere carried out for

the frequency range of 5 1o 100 G]日 L and for horizontally,vertically

and circularly polarized、 raves.These calculations lvere based on four

COΠIInOnly used rain distributions.

The results showed that for a11lypes of raillfall rate,the rain speciflc

attenuation is allnost independent of the rain drop size distribution

when the frequency is less than about 30 G]H2. As the frequency
increases beyond this value, the rain speciflc attenuation becomes

sensitive to the rain drop size distribution. The results also sho、
・ed

that Ganlma  and  PIlarshaH‐ Pallner distributions cause  more

attenuation than the other● Ⅳo distributions.It lⅣ as found that in the

case of light rain,Ⅳ larshan‐ Pallner rain drop size distribution is the

donlinant distribution. Ganll■ a distribution is the most effecti■・e

distribution in hea、 γ tO Very hea■γ rainfalis。

The results demonstrated that, horizontal polarized wa■・es are

attenuated the most,vertical polarization shows the least attenuation

while circular polarization is in the lniddle of these h「 o。

INTRODUCT10N
Rain is one of the most inlportant atlnospheric Phenomena
influencing the attenuation of Πlicrowaves. The rain drop size

distribution (]DSE))and itS appropriate parameterization play an
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important role in the proper interpretation of the meteorological
radar measurement as well as in the estimation of the radiolYave
attenuation due to rain.

The power-law form of rain specilic attenuation is very convenient
and has been used in calculating rain attenuation statistics. The term
Specific attenuation is commonly used, accounting for attenuation per
unit distance. It is a fundamental quantity in calculating the rain
attenuation. Its porver-law form is rvritten as y : k Ro in dB/km,
where R is the rain rate in mm/h, and k and a are po\Yer law
parameters, which depend on frequency, raindrop size distribution,
rain temperature, and polarization.

The DSD has been studied by many researchers, but the most

commonly used in the calculation of rain attenuation are: the
Gamma rain DSD tU; the lognormal rain DSD l2l ; the Larvs-

Parsons rain DSD [3]; and the Marshall-Palmer rain DSD [4]
Zhang and Moayeri (1999) t5] have suggested a power-law
parameterization for these four rain DSDs. They presented k and o

with polarization dependence a for a rain temperature of 0 oC, over
the frequency range of 5 -100 GHz and for rainfall rates from 0 to
150 mm/hr. Ng (1999) [6] has used the porver-law formulation for
Laws-Parsons rain DSD to predict the 97 GHz signal loss by rain.
Fiser (2000) [7] studied the influence of DSD on rain attenuation
computation in the 10-150 GHz frequency region. Park et al, (2006)

[8] introduced a new model for rain DSD, based on the measurement
performed by Park et al, (2004) 19] in Chungnam National
University, Korea. They concluded that the lognormal distribution is

the most adequate candidate for describing rain DSD than other
distribution models.

The aim of this research is to investigate the role of the rain DSD

on the computation of the rain specific attenuation using the
formulations suggested by Zhang and Moayeri (1999) t5l.

THEROY
Electromagnetic waves propagating through rain are attenuated

because of the absorption of power in the lossy dielectric medium
represented by water. There is also some loss in the direct
transmitted wave because of scattering of some energy out of the
beam by raindrops [10] . This scattering is usually small, compared
to the absorption loss. Scattering is most significant when the
wavelength of the electromagnetic radiation is comparable to the
dimension of the scattering particles [11].

The rain specific attenuation y in dB/km is given by [12]:
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T = 4.343x 103 J Q,(D)N (D)dD
Dnul

Where D,,,n and D ^* represent the

diameters of raindrops. Q,@) is the rain

lr (D ) is the DSD.

The most commonly used rain DSD are:
i. The Gamma rain DSD [1]:
l/ (a) = I'{ oa' exP(-Aa)
where a is the equi-volume radius of raindrops, No:l.d/xls--
cltr-4, and A = 1.3R -o 13 x 102 cm-I.

ii. The Log-Normal rain DSD is given by [2]:
A/ (lnD - rz).N(D)=-+e-exp(-:::|_f) (3)- \-/ J2roD r\ 2o-

where D is the diameter of the raindrop in millimeters ,

No=108R030r m-3 , F--0.195+0.199lnR, and

62 =0.137 -0.013InR. R is the rainfall rate in mm/hr and o is the

standard deviation.
iii. The Laws and Parsons rain DSD, according to de Wolf (2001)

[13] this distribution \Yas fitted as:

N (D ) = iy', exP(-AX )
where D is the raindrop diameter, R is the rainfall rate (4)

mm/hr, N, = 0' 198R -0 384 cm-4, and

iv. The Marshall-Palmer Rain DSD is given by [a]:
I'{ (D) =y'y', exp(-AR )

rvhere D is the raindrop diameter, No:0.08 cD-{, A = 4lR -02r 
'

l, and R is the rainfall rate in mm/hr.
The power-law approach to equation (1) is given by [2]:

Y=kR"
where R is the rainfall rate in mm/hr, and k and a are porver-l

parameters, which depend on frequency, raindrop size distribution,
rain temperature and polarization.

zhang and Moayeri (1999) I5l tabulated the parameters k and q
for linear polarizations (horizontal and vertical). For circular
polarization, the parameters can be calculated by the follorving
expressions:

(5)

k, =(k, +kr)12 (1\

a, =(koa, +kudu)l2kc (8)

where the subscripts H, V, and C refer to the horizontal, vertical' anu

circular polarizations respectively.

Vol. 19, \o 1, 2008

maximum and minimum

extinction coefficient, and

(2)

(6)
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RESULTS AND DISCUSSION
The rain specific attenuation was calculated as a function of the

frequency for horizontal, vertical and circular polarizations for the

four types of rain DSD. Figure (1) shows the results for light rainfall
(1 mm/hr). It is seen that for all the polarizations states, the rain
specific attenuation increases sharply with increasing the frequency

and that the rain DSD seems to have little effect on the rain specific

attenuation for frequencies less than about 30 GHz,. As the frequency

increases above the 30 GHz, the rain specific attenuation increases

gradually and becomes almost constant at high frequencies (greater

than 90 GHz). Also the influence of rain DSD on the rain specific

attenuation becomes Stronger aS the frequency increases. The results

of calculations for moderate rainfall (5 mm/hr), healy rainfall (20

mm/hr), and very heavy rainfall (100 mm/hr) are illustrated in
figures (2), (3) and (4) respectively. It is clear that the behavior of
the specific attenuation curves for these categories of rainfall are

similar to that of the light rainfall case. The results indicated that for
higher frequencies, the Gamma and Marshall-Palmer rain DSD's

result in relatively higher specific attenuation compared with the

other two distributions. For light and moderate rainfall rates the

Log-Normal and Larvs-Parsons distribution give comparable values

of specific attenuation while for healy and very healy rainfall rate,

the log-normal gives relatively lower values of specific attenuation'

These behaviors are attributed to the nature of rainfall rate

dependency on the number and size of drops in a specific

distribution. It is interesting to note that for light rainfall the

Marshall-Palmer distribution gives higher values of attenuation than

that caused by rainfall rvith Gamma distribution. For moderate

rainfall these t$'o distributions result in comparable values of
attenuation. For healy and very healy rainfall, Gamma distribution
becomes the dominant distribution.

To illustrate the effect of wave polarization on the rain specific

attenuation, calculations were performed for four selected

frequencies (5, 35, 65, and 95 GHz) assuming Marshall-Palmer
distribution. The results are presented in Figure (5) for the four
rainfall categories. It is evident that for light rain the specific

attenuation is almost independent of the polarization state of the

\yave. This is due to the fact that in light rain the raindrops are small

and spherical and therefore the differential attenuation is zero. For

the other categories of rainfall rates, horizontal polarized waves are

attenuated the most, vertical polarization shows the least attenuation

rvhile circular polarization is in the middle of these two. This could be

explained by the fact high rainfall rates are associated with relatively
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larger drops and these drops are oblate spheroids in shape and tend

to fall rvith their major axis parallel to the ground. Therefore,

electromagnetic rvaves attenuate more in the horizontal axis than in
the vertical axis. Circularly polarized tYat'e is attenuated more than

the vertically and less than the horizontally polarized \Yaves because

it is a composite of horizontal and vertical \Yaves of equal amplitudes.

CONCLUSION
This research investigated the role of rain Drop Size Distribution

(DSD) on the computation of rain specific attenuation of microwaYes.

Four different rain DSDs: Gamma; Log-Normal; Larvs-Parsonsl and

Marshall-Palmer rain distributions lYere considered.
The results indicated that for frequencies less than about 30

GIJz the rain specific attenuation is independent of the rain DSD. As

the frequency increases beyond this value, the rain specific

attenuation becomes sensitive to the rain DSD. This behavior rvas

found for all types of rainfall rates (light, moderate, heavy, and very
healy). The results also shorved that Gamma and N{arshall-Palmer
distributions cause more attenuation than the other trvo

distributions. It rvas found that in the case of light rain, Ilarshall-
Palmer rain DSD is the dominant distribution. Gamma distribution
is the is most effective distribution in heary to very heavy rainfalls.

The results demonstrated that, horizontal polarized ryaves are
attenuated the mostl vertical polarization shorvs the least attenuation
while circular polarization is in the middle of these trvo.

Future work could be focused on the effect the effect of other
hydrometeors drop size distributions, sand , and dust particle size

distributions.
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Figure -2: Rain Specific attenuation versus frequency for different rain DSD
and polarizations assuming moderate rainfall (5 mm,4r).
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ABSTRACT
In fractal image compression, the image to be encoding must be partitioned

into blocks called "Range blocks". A set of contractir-e transformations are
applied on the range blocks. These transformations are guaranteed to produce

an approximation to the original image where iteratively applied on any initial
image. While in raped decoding algorithms exits, the encoding process is

extremely time consuming; the large amount of computations needed for
optimum mapping betryeen range-domain blocks. We introduced a nerv method
based on new affine parameters to break the long encoding time of the encoding
process, rvhich is based on using an unconventional affine parameter.

INTRODUCTION
Fractal image compression (FIC) technique based on the theory

of 1F,S and its performance relies on the presence of self-similarity
between the regions of an image. Since most images possess high
degree of self-similarity, fractal compression contributes an excellent
tool for compressing them [1]. Rather than storing an image pixel by
pixel, the goal of FIC is to find a loss compression algorithm that
takes the advantage of the self-similarities in an image. Barnsley
applied his knowledge of fractal and mathematics to image
compression, creating optimal forms of image compression [2]. The
encoding process of fractal image compression is extremely
computationally intensive (long encoding time). This weak aspect
makes the fractal compression method, still not widely used as

standard compression, although it has the advantage of fast
decompression as well as get high values of compression ratios[3].
According to fractal coding algorithm that rvas suggested by Jacquin,
the image is partitioned into non-overlapping blocks (R), where each

block will be transformed separately using affine transform. The
sarle image also houses blocks, rvhich are t$'ice the size of the range
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blocks and overlap. This collection of all Iarge blocks known as

domain block (D), constructs a codebook called domain pool (C)) [4].
After partitioning a given image into R-blocks, and D-blocks

should be found pieces of Dj and z collection of contractive

maps wr.wz,...,w,115)

- [;] 
: [; ?, 

: ] t,l- [l] (1,
So that 4 applied to the part of the image over D,. The crux,

then of the encoding image finds contractive maps w, that minimize

the distances between R, and correspondingDT, see Fig (1) t6l

Fig -1: The transform between domain block (D7) and range block (-tR).

This reason why fractal compression is slorv techniques, since each

range block must be compared to all domain blocks including eight

symmetry orientations (see Fig(2)). This operation allorvs the best

match to be found [7].

WWWWWWWW
Fig -2: The eight spatial orientations (symmetry) of a square block.

In other lvords, we seek to minimize the quality of distortion over

D e Q in equation (2) rv.r.t the parameters scale (s) and offset (o)in

equations (3)and (4) respectively[8,9]:

E(R D) = *[,i,,1. {s,i 
ri -, i a, i - zo,L,a,)*o[,o -, i,,J] o,
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Fractal Image Compression based on

New Affine parameters
Various techniques have been proposed in fractal encoding to

overcome the large time consuming during the searching process

(matching) befrveen the domain-range pairs. Therefore, in this paper
we introduced the transforms of full search problem to a more

convenient form by adopting an unconventional affine parameter
that has better properties than the conventional offset parameter and
we will use a ne\Y search algorithm.

As mentioned in the encoding unit, the optimal approximation for
every range block must be obtained from equation (2) and with
respect to the affine parameters s and a. In the traditional choice of
using the o in this equation (2) and many calculations that required
to computes this parameter as describe in equation (4) [9], the full
search scheme can also be converted to a one-parameter optimization
problem. The question here is: "lrow does the two paranreters problent
become o one-parameter optimization, and wlrut is the way to perform
the new sesrch operotion? The ans\yer for this question can be

illustrated in the follorving:
The optimal approximation in decoding unit for every range block

can be obtained from equation (5).

, = ti *o.............(5)

Where:
i.' represents the average (mean) for a specific range block.
7.'represents the average (mean) for the mapped domain block
for this range block.

It is noted from equation (5) o coefficient given by the difference of
the range block mean i and the scaled domain block mean 7, using
this idea to formulate new affine transform equation(6):

r, = s(di -i)* r-.vi.... . - (6)

From equation (6), the fractal parameter isi, instead of the
conventional a coefficients. The nerv affine parameters are i is 6OC-
component) of the range block and is independent of the domain
block; s is related to the (AC-component) of the range block.
Interestingly, the new transformation splits an image into DC and
AC, as illustrated in Fig (3).
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Clearly, using , as one of the affine parameter instead of the o
allows de-coupling the optimization of the two affine parameters and

thus furthering speed up the search for the best matching domain
block.

Moreover,from equation(2),note that s and θ are strongly

correlated in the traditional transformation.Dependence complicates

the quantization to s and θ;however,v′ ithin the new transformation,

the nelⅣ fractal parameters s and 7 are independent,so separable

quantization can be done to s and ア.Thus it is more efflcient to

quantize the r, especially it has a much SInaller dynanlic range

[0,255]than the θ parameter[-255,255]。 So,it iS mOre cost effect市
e

(in terms Of minimizing the quantization error per code)lo COde the
quantization of r than to code tlle ο parametOr. In the neヽ Ⅳ

transformation,r unifornlly quantized by 6 bits and s is uniforlllly

quantized by 2 bits.

So,fronl substitute equation(6)in equatiOn(8), the diStOrtion

error lvill be in equations(9)and(10):

E(R,D)=li(s′ ′+。―″′)2      (8)
n′ =1

ЦえDl=上士(s(4-ゐ―(4-7)′ .̈o)
″ブ=1

中 ,ヽa=li(D′―め
2……….00

″プ=1

VVhere:

R′ =玲 ―″

D′ =グ′―グ

ヽ
１
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Fig -3: Shorv the DC and AC-components of the original Lenna and Parrots images.
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So,this lllethod】Ⅳill depend on this nelv distortion's equation and

this means the range― domain blocks have been adjusted to a Zero

Mean lntensity Level through subtract the mean(r,グ )frOm all the
range‐ domain bloc睦 .

PIoreover,the r can be quantized and coded at the start of the

compression to provide a coarse level of compression and hence can

be used in a design of progressive fractal compression.

R/1inilnizing equation(10),One can solve for s.This can be achieved

by taking the derivat市eof E(R｀ ,D｀)With respect to s as zero,i.e,

κ(::12｀ )=子ΣCLD∫一ζ〉D∫ =0
Σ(R∫D′)=SΣ D12

ぷ=群 0
Since,a signiflcant improvement in fldelity can be obtained if only

quantized s value is used when collllputing the error E(R｀ ,D｀)during
encoding and its drawback is that post‐ quantization to s often leads

to a poorer result as compared lⅣ ith pre… quantization,the quantity

that we actually lⅣ ant to lllinilllize is:

ユニ助=ナΣ22+Σ考2_λΣ司 0
The root mean square error is equal to\f E(R',D').In our method, the

search for the best matching domain block only depends on the
quantized scaling and the inner product <R',D' >, and is independent

of the ,. Because the r depends only on the range block and thus the

parameter can be quantized independent of the search for the best

matching domain block. This quantization does not involve searching

^t all. Thus effectively, two parameters optimization problem
becomes a one-parameter optimization, and hence is become much

more efficient.
New Encoding Algorithm Based on Proposed Method

To encode an image, we need to select an image partitioning
scheme to generate the range blocks. For this purpose, R; is generated

by using fixed block size partitioning, and production of the domain
blocks involves the down sampling of the original image by averaging
method. Then transformations between domain and range blocks are

done. In proposed method we first subtract the mean of range,R and

domain D blocks. Secondly we use this new,R' in search to find the

best matching with D'.
The overall best matching blocks are then obtained by minimizing
the weighted E(R"D')over the quantized level for s;. Thus equation

つ
４
０
フ
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(12) leads to the follorving new encoding algorithm (1) that illustrated
new encoding steps

Algorithm (1): Encoding algorithm of proposed method

Input: The original image

Output: The IFS code

Method:

Stepl: Load the image into buffer

Step2: Partitioning the image into fixed blocks size rvith non-overlap

(Rt...R)

Step3z Generate the domain image from the original image by

averaging method

Step4z Build a ne\Y domain blocks (Di.. D',)

Step|: For each range block,Rr build a nerY Ri and do:

i. Quantize i
ii. Check all the D. for the best matching Di by:

o compute the ,= It;'l
LD"'

o Quantize the s;

o Compute E( Ri ,Di;s);

. lf E(Ri ,Di;s) is minimum store the IFS -code; else go

to the next domain block;

Nerv Decoding Algorithm Based on Proposed Method

New decoding algorithm is based on new method rvhich replaces o

parameter with i and assumption that domain block mean 7 could
be obtained from the reconstructed image. Since 7 is not a fired
value, but a variable depending on a domain block D,, it mav be

difficult to recover in practice. Based on this observation, the
transformation V[/ can be modified as follorvs:
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Modifying transformation can be written as:

11/ -- DC + s(AC)..... . .. ..04)

As we see, for the new transformation W, parameter r is the DC

of the range block and is independent of the domain block; s is
related to the AC of the range block and is used to refine the range

block iteratively.
At the decoder, the reconstructed image is generated by recursive

iterations on the basis of an arbitrary initial image. In the new

iteration algorithm, Tvaries as iteration proceeds.

The first decoded image will the range-averaged image (DC) and

hence the use of the range-averaged image as an initial image for the

next iterations will be cause fast converge to the attractor. As the

iterations proceed, the AC components will be added to the DC

component, after 2 iterations the reconstructed image becomes

stable. Algorithms (2) explain the new decoding algorithm of
proposed method.

Algorithm (2): Decoding algorithm of proposed method

Input: The IFS code
Output: The decoded image
Method:
Steplz Generate the first domain image arbitrary
Step2: Determine the iterations number
Step3: Load IFS code

step4z Dequanti ze the value of scale s; and range block mean 7o

StepS: Build a new domains blocks (D',...D',,) 
_

Step6z Reconstruct the range block:4 =t 4+'
stepT: Each range block is reconstructed will be located in its
position in the decoded image plane
StepS: Down sample the decoded (reconstructed) image into
the size of domain image by averaging
Stepg: Repeat from step 5 until we reached the attractor state

(i.e., decoded image will not be changed as we processed in the

iteration)
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RESULTS AND CONCLUSION

In this section \Ye need to discuss the parameters that show

significant effect on the results of encoding process of proposed

method, and then we see the effect of it on the encoding time, PSNR

and compression ratio to evaluate these ne\Y results rvith last results

of traditional FIC.
l. Quantization Levels of Scale and Range Block Nlean

We rvill show the effects of various quantization levels of the affine

parameters s and i on the compression results using the uniform
quantization. The results are tabulated in table (l).

Table -1: The effects of different
the reconstructed Lenna

quantization levels of s and i parameters on

d Parrots

From table (1), a limited number of total bits ranging from (8 to 12)

has been adopted for s and i parameters, from the tests rve have

found that if we used 8 bits as a total number of bits for s and i 1i.e.,

s quantized by 2 bits and i is quantized by 6 bits), will still preserve

high quality (PSNR) and compression ratio for reconstructed image.

the reconstruc nna and Parrots lmages

Images
Total

No.Bits
Scα′′B′な i nnt

PSA?
C.R

(dB)
鷹　岡

（
つ
い
Ｓ
Ｃ
一
Ｎ
）
に
目
目
Ｏ
ａ

8
，

´
31。25     6.09      21

8 3
´
Ｄ 30.80     6.09      21

9 6 | 31.72      5。81       21

9 2 7 1.54      5。 81       21

10 4 6 32.11      5.56      21     1

10 3 7 31.95     5.56      121
″ｂ 6 32.27     5.33      21     1

6 5         31.55      5.33       21

12 ”Ｄ 7 32.49      5。 12       21

12 7
一
３ 1.61       5.12        21      .

（つ
Ｏ
Ｎ
Ｘ
つ
哺
Ｎ
）
∽一〇
』
Ｌ
に
″【

8 2 6 32.34     6.09      21

8 3 31.57     6.09      21

9 3 32.67     5。 81       21

9 2 32.63      5。81       21

10 4 32.99     5.56      21

10 3 7 32.93     5。 56      21
″Ｄ 6 33.03      5.33       21

6 ) 32。 18     5.33      21

12 ”３ 7 33.30     5。 12       21

12 7 一３ 32.20      5.12       21
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Therefore, our method reduces the number of bits that required
representing the affine parameters than the traditional method, while
it gets higher values of PSNR and compression ratio. Also it is

obvious from the table (1), that the encoding time is reduced here

because the computations involved with the mapping search
operations of our method are simplified and reduced.

Proposed method shows a considerable increase in the PSNR

values than of traditional one, as \ve see in table (2) and shown in
figures (4) and (5). So, rye will vse Scole Bits:2 and 7 Bits:6 for all
the rest tests.

Table -2: Comparison betrveen traditional and ner FIC based on new method

ins different tration Ievels of s, o andi

33
32_5
32
315
31

305
30
295
29
285
28

_Trad FIC

―
New FIC

10

TOtal No.of Bits

13

Figure -4: Total number of bits of traditional and new FIC parameters versus

PSNR for Lenna image.

u illeren uantlzatlon ievels ol s,

Total

No.Bits

Scale Bits Offset Bits
r Bits

Lenna Image

PSNR(dB)

Trad.FIC

PSNR(dB)

New FIC

∂
つ
ｚ σ σ 2∂ .イ2 3f25

9 g σ σ 29イイ 3f.72

fθ イ σ σ 29.9θ 32.ff
ｒ
′ D~ σ σ 3θ 22 3227
f2 Ｄ́ ア ア 3θ Jθ 32.イ9
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Figure -5: Comparison betrveen traditional and nerv F1C results for Lenna image

rvhen ScaleBits:2 and OffsetBits liBrh; =6

2. Block Size Effect
Block size parameter effects directly in the encoding time,

compression ratio and the quality of reconstructed image (PSNR). If
the image is partitioned into small block size (4x4) \Ye hal'e large

number of range blocks. These blocks are used in the searching stage'

and have effect on the reconstructed values of PSNR and

compression ratio. Also, these blocks need many computational
processes in the encoding stage. While, if the image is partitioned into
big block size (16x16), this means than rve are allo\Yed to increase the

region with approximately self-similar, used in the searching stage, in

this case the number of range blocks rvill be reduced and this rvill
decrease the encoding time rvith lorv PSNR value. Table (3) shols
this effect tyith various partitioning sizes of range block.

Table -3: The effect of different block size on the reconstructed images

Test Images BわεルS々′
助 .グ
β′θεA・s

PttR6〆り CR. 二五rSaり

“
匡
⊂
０
ロ

4x4 4096 31.25 6.09
つ

´

8x8 1024 25.15 24.30

16x16 256 21.10 96.22 7

∽
一
〇
』
』
“
ヽ

4x4 4096 32.34 6.09
つ
４

8x8 1024 27.35 24.30

16x16 256 24.79 96.22 7
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From traditional and new FIC, we can see from figure (6) the big
block size in traditional method reconstructed bad image qualify in
the boundary regions Iike eyes, mouth and hat of Lenna image. But
in the proposed method, obviously all the boundary details are
reconstructed and in this case the PSNR rvill be increased.

rrα′rfο″α′Ffε ぃヽ zMIL,FIC
Test (1 ): Block Size=4x4.

ヽ

一

PSNR=30 30 dB,CR=512

ET=29 Sec

PSblR=31 25 dB,CR→ 10

ET=21 Sec

Test r,、 Rlock Si7e=8x8

PSAIR 24 21 dB,CR=2042

ET=17 Sec

PShlR 25 15 dB,CR=2430

ET=1l Scc

Test(3):BloCk SiZe=16x16

PSblR 19 06 dB,CR=8100

ET=13 Sec

PSR=21 10 dB,CR=9622

ET=7 Sec

Figure (6): Comparison the results between traditional and new FlC based on

new method when different bock size are used.

3. Decoding Process of Proposed FIC
The results shown in figure (7) illustrate that from the first

iteration; decoded image will be the range-averaged image (DC) and

then used the range-averaged image as an initial image for the next
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iterations. As the iterations proceeds, the AC components are added

to the DC component (i.e., the reconstructed image equals the DC

image (the range-averaged image) + AC images.), after 2 iterations

the reconstructed image becomes stable. So, as \1'e see from figure (7),

the reconstructed image can reach its attractor (fixed point) at the 3'd

iteration.

Figure TazDC image (range'averaged image)

Figure7c: The first DC+AC (4a+4b from same column) images.

Figure (7): DC+AC components for reconstructed image.

In our method the distance between the original and

reconstructed image is very contractive, this means tYe can use a

small value of contractivity factor (MaxScl:0.S) to get high PSNR

value. But in the traditional method the contractivity factor
(MaxScl:2) get best PSNR value, less than (I\{axScl<2) the PSNR

99

7b:The rlrst three iterated AC
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values are decreased. Table (4) shows this effect. Our method is very
po\yerful than the traditional method, because most researchers use

high values of MaxScl, Fisher said that the best value lays in MaxScl
>1.2, but in this research work it was noticed that this value may
reduced to be less than this value (i.e. until when MaxScl:0.5) the
quality of the reconstructed image \Yill still good.

Table -4: Show the effect of MaxScl on the PSNR of the reconstructed images in the

traditional and new FIC.

ⅣIaxScI
Traditional FIC

Lenna
Nerv FIC

Lenna
Traditional FIC

Parrots
Nerv FIC
Parrots

0.5 21.61 27.99 24.89 29.39

28.19 31.24 29.73 32.Iイ

1.2 29.74 31.26 30.59 32.12

1.5 30.14 31.30 30。62 J2.Jθ

2 30。30 31.25 30。98 32.25

2.5 30.24 31.04 30。81 J2.2イ
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