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Abstract

The study is aim to focus on the polices of the Iragi organizations
and recognize its mechanisms to deal with Iraqi brains inside Iragq and
clarified the results of these polices, the study adopted descriptive
analytical approach depending on PHDs carriers who works in
universities and educational foundations in Salaadin governorate with
122 samples. The study reached to several of results the important that
the Iraqi efficient faced a serious security problem, which pushed
them to alienation. Based on the findings of the study, a number of
recommendations were presented, the most important of which is to
establish a new salary ladder and connect it with academic production
and research.
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Abstract

Untreated samples were used (control), the first treatment, the
second treatment, the samples were treated by mechanical
treatment, and in the third treatment, samples were treated with
TiO2 nanoparticles. As it reached (90,23) NTU, respectively,
compared with the untreated treatment, which amounted to
407NTU. Also, it can be noted from the results that the electrical
conductivity values were at (1000,1600,1738) microsmins / liter
for the untreated samples, the mechanical treated samples and the
chemically treated samples respectively. . It is also noted from the
results that the values of the biological oxygen requirement and the
chemical oxygen requirement have decreased significantly when
treated with nanoparticles, reaching (119.35) mg / liter -1,
respectively, compared with the untreated treatment and the
mechanical treatment treatment, which was (323.109) mg / liter.
Liter -1, (223,60) mg / liter -1, respectively, as for the heavy metal
elements (copper, iron, manganese), the chemical treatment
reduced the concentration of these elements, as it recorded
(0.05,1.2,1.1) mg / liter. 1, respectively, compared with its
concentration in the untreated treatment, reaching (0.7,6.2,4.14)
and in the mechanical treatment treatment (0.08,2.5,2.6) mg / L -1,
respectively.

Key words: : Titanium dioxide (TiO2), industrial effluents, dairy
plants, biological oxygen requirement.




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

LAl

Aallae (38 Al Alelead) Lol o 9Y) Alabeall (3yhadl) dalles ye clie aladiul &
Sl Glapun aladinly Gl dalles 23 G dlabeall g 4S50S0 dallee Cliall
Aallaally TSIl Aallaall () A8l Ciliagaill iy ¢« TIO, Ayl o guliall sl
Gjlie gl e NTU (346YF) cualy 3 5l o min ) el (TIONPS) 4500
Alaasill ad o) ol e Ll GASNTU €0V casly Ll adleall e dlaleall o
Glially Aalladll e Glinll 5l Hiess Sl e v ) TV VFA)2ie il L <)
a0 Bl (e LB S L Nl e d8hasS dadlaall Glislly 4801800 dalladl)
Ssine pRliddl addil N S el Gllaially aan€ S aslsl) llaiall
:\/_Dufﬁ Sl e T aale(V Y 4ere) cualy 3 Al lagall aladinly dalladl xe
T aale (YY) 2 9) cnlS ally A8l dadleall Alalealls dadledl e Alaladll e
capall (uladll) ALEN dpaeal) jualiall Ll oo gl e Tl aale (YYYeTL) o
Clas 3 bl odd 5S35 (i ) AGLes)) dalled) col a8 (G
3 dalled) e dlebedl 8 W3SH ae dlie ) e 7 arle (4,000),Y0),Y)
Slo Tl aale (4,0 ACY,00Y,7) A0S0 Aallaal) dlebaall g (¢, Ve, Y8 £) Caly
LS

dalae e liall AWM GEA(TIO,) aswliil) aS ) Al :dalidal) cilalsl
oS gl o) Callial) LY




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

-

Aadial)

& 058 cfialll e Lae ol gl o)y caddlis allall 8 olual) 4o A1
dalledl Ml olie Jlaxind dagyhaall Jelall fu (pe IS8 (AISEl SIEL Jgla ala
e adie] Lo gead) dygpal) ASLeall Gl Qi) Jasns e s e l3l g Gale Y

O Cela W YoV ale 8 il pale Y el sl (e % 10 Jlexiad
288 el o) Jad) 1Y M Environmental Protection Agency (EFPA) dulai
sl At ()9 e ranal Lgie paliily LISAT S5 AL cililaa) dallae (A sliall
AaLaY Aalaill AAL) Slsall CuA e 438 Clalial) Al ae Gl GlSL
Aodiisall AL dadlaal) by POV cilaiial (501 2 LY s )
cadl Sl sl 4 s s eyl A lially dulal) cileUadll plana 8 Guna
DLl ole Aallas & 4l oda Craalis 38 (A 5o i€l Cun o Ayllall Lillad
A,k Wayloe b dlle 30 LSy caliglall djly el sale da sial) culalladll aalS
1Sl S e sl o ) el cahla) LS Plipadal 55l e aati
b Loy L liall AL Claliall ol dallas 8 AJle Zdeld 53 TiO, asulisl)
cDLzill sle o) ahhaladl Al iy LS 480305 bl culiglal) yiels s
Adadl aladinly Sl J< Led skl Jla 3 sael) GUSHall e cigial )
g gl alge A8Laly dyhean

Jead) (Gihhag S

o sl S K Anilas 8 LY Jelee gy e Aulall Gyl ralial) judass
Oo ALl Leliall il cilie qan & 3 YY) /V/YY Llalg YY) Y /A
Glie gen & SISy A5l due Cygely dallad)l Jd oDle) 5yl Jalall




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

Gl RS Sl 8 gy Al G Aalled) se ABLY s
e

AV sl (bl 3 Abiall gl Cang s ALY cliliall AlSial) Aadlaal)
Sislly (oaally digal) Lalall o sall mansy JSi Limppe Gl o2 (5<5 L sale
Saall Ay Gld gy L@y Lhatd dew Cumy el mlaw de ki ol

- Pl 5 AL A8 S gally o gatlly Al gl Jomdy ¢ liadlly

1Sy B Bynase Adal Auhall b Jerid tAlLad) cliliall Al datleal)
Jarde Yo 38505 gl Yo Apall anall 53 Lasdl Syl 550l (TIO,) a st
Yo S5 aadin) 8y ¢ il Lia gl i€l Ailaal) dpe lial) cilialsall iy aiadlly 'l
olae Aallee 8 ALEN ualiall APY) 4o o) i 38 5850 a1 el
LLa) elially sl Gipal) cdlil
daphll cawas Turbidity meter Hlea ddawls 3,080 (b8 235 48l 5ll cilagadl)
Multi parameter lea alasinly 4l Lluagll coys Lin10E e dagidl)
ooty o K A ALY LIS (e sadiaall diphall vy analyzer
P e 580 Aahal) G g 3LeSI) Alua sl Sleas 2Ll gl

dis PH meter jlea alatinl Jusgpuell (o) A (uld 2 rdgibiasll ciluagadl)
(BOD) a3 paslsad) llaiall o (ol 3 Laty e (<0 el 3
(COD) man M Jlaal) bl o apans iy 08 e il diylall o

M08 e sacied) 43kl s Spectrophotometer lea alasinl,




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

Mn ¢ Cu, Fe ) aldll jabell 3150 uw Gud ALER) jualiall dud (uld
Atomic Absorption A pabaid Glea padiud ddadle el Y
I8 s O daaizall dayyhall Cuus g Spectrophotometer

Linear ) alall adll zdsaill aladinl cyladll miln clla @0 dlaay) Jaladl)
Gty e alsall Ll Al 50 Slasy) malindl Geca (Model General
onbe ol Lsine aail Plegin jla) gl LS CRD Jalll sl ayensil

(0.05) Gsine 2ie Ayl Glivall e 35l dalsall Clausia

ALzBlial)y it
ALl cliliall Auldl Galdll o Aubast) dallaall ks

5 LY Jaleal ALY caldlaall {8lSaal) dadleadl of (V=) JSa (e Jaadly 13yag
(3+) coaly 35Sl of 3 (P < o000 ) dllaial (ssine de ggine aliad) L) @l
Jelead NTU (£:V) o lly dalladdl e 3B cililaall ge d3jae « NTU
S @l 28 (Tiog) Ausill) assliall syl A6 aladinly 48kesl dalladll W ¢ LY
o Alebedl we A5jae GUNYI Janal NTU (YY) Calas 3 5yl o8 3 (g5ina (mlia
Gign ) gixd B Al Gilamall dalledl dlbeall 3,0 08 (alissl olcdalladl)
oals dlall 25N alsally A8l algall Capss SIS cppaly Cplall BBAl G dglee
O ans @) PO Shalid) 4l Jeasi Lo e amnsti Aushyal) o3as L Liliss olaall dallas ay
Aalled) U Lgied ae 43)ie 5,080 0 Galias) ) o) e lial) ABLLY ulilad) dlalas




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

450 407
400

AL clala
oY) Jazal

90

i -
ke

e Al i sl Al cildlie Aallae Al cildlie
Aallas A8 g5

5,0 e (TiOy) dyslill dadlaall il (V- ¢) <l

AL il LSl dallaad) o (Y=£) JSE0 e Jaadl 1agil gl dgduaa sl
pd B (P <o) Alldal s e (goina paliadl ) cal a8 oL Jalead
2235l AglasSl Anllaall Lol 3/ iam 3pSke (VYFA) cilaas lly dalleddl e
Lliagll a8 8 (gsina mliad) ) ol 8 (Tiop) Aol asulicll anso) A
O dalledl e el o Abjlie S Jiewy Sl (Ver ) a3 LSl
Aale 8ypm 432V Jaleal Lo liall slall 3 leS) Jpagill ail ill ¢ 1633V
eae 358 Lo Loles Al AL il alie leale o1 i A yaall
Lo g oyl Al o3ag Al peSl) b sil) 50 ) 350 =Y (e S LS
ileagll af (mia 3 Ll Glewall e 0 S g Pl 4 ol

L33 Y) Jalee b delial) AL clla) (e 35050




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

1738

1600
1600
5 1400
34
‘3’ v}gzoo
3 1000
= iooo
}: 300 B Al clalas
= S Jexdl
S 600
400
200
0 :

e Al i, abile clalas Al clalia
Aalles ASOSwedalle Lglidalls

2bleS)) Alaa il e TIOZ0) sales A liall oluall Aallaae Ll (Y-2) Jsal

AL il LK) Aalleall o) (Y= £) S (e Laadly :AL0SH A3 3N
pd A (P <o) Blldal gsiae e (goiaa palaadl )l a8 ol Jaladl
Aalleall e ALY ) ae Al o aale (94) cal 3 4G ZLY)
a5l €y B sl ASha) Aalleall Ll 3/ aile (ATA) e il
Clas 3 ALY AHU) LYY ad b e (Rl ) ) 5 (Tioy) dusl)
sl TDS J (ssinn 8 33l ) - Aol e Alabaall o A3jlie jilfpala (Y1)
DAl dam Bgle 06S Aahid) ol o) A g0 gl e deluall oyl
il (o Aald gm0 il Jaleas Leliall Jabad) cDlinty il
o caa . PIsasikumar ;Saravanan 4l Juag L i 1aas . P8l Jue
AL Clladl b A LA Y ad ais )l Aol dalled) o
el




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

1000
900 868
800 -
— 690
n
D ew )
=] 1 500 |
F3 400 - 350
100 -
0 .
el clada, i
e Al Al 4l
CEERE U

2SI A9 DY) TiO, sales 353l Aallaal) il (Y- ) ISl

ALl cliliall il Galgal) o Al dallaal) ils

AL clalaall 28alKaal) dadlaal) o) (=) R (e LoDl (Ph s pugd) ()
o(V,9) caly 3 s el () 4l B (goina pamleds) ) o) a8 GLIY) Jaladl
Laadly iy 3l aale (Ved) s Al dadlad) jee ABLW clalaal) ae 45580
oaliadl )l a8 (Tiog) Al o galial) syl A6 aladinly 48kesl) Aallaa) o
cAallaal pe Aleleall ae lae il/azle (V,V) clase 3 sy yned) oY) a8 4
G AL Gldaal) aea las gl Ayl adlsall 4 dae ) ) pH a8 Juss

led i ued) G af aitie Sy s (5Y) Al Aalladl) LYY Ualas
O WS pH A g el ) s ) (5258 Ay gaiandl algal) e Aallad) Ll e Wil
23y ¢« PH 1) Aad o Lo anlsty 3l (58 20yl 6 25l ) (5 Lgllas




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

s el o) A mliasl il o3 PPl ) Jeagile ae i Al
Al okl calalial) sl dlalas i

8.05

8
7.95
7.9
7.9
7.85
78 AL cala g
g 775 ALY Jexd
: 7.7 e
7.7
7.65
7.6
7.55 : :

Al cladae able clalas able clalas
alles pe ASHSwedalles Aysilidalle

Sougd) oY)

2

saued) GV e TiO, )iyl saladl dalledl) ik (£-¢) JSal

ialleddl ol (0-€)JSal (e Laadly : BOD, (pauSsiU aglsnd) callaial)
Gsie die (gyima Galiail U ol a8 oLV Jeleal ABL culadiall 4SSl
3l BODs a0 aglsudl lliddl Hlidl o8 3 (P < v,v0) dlaal
(V+9) claw Al dalled) pe A0 LAl ae d3)lae ¢ Y aile (T4)cual,
Ayl a el €yl 6 alasiuly 48Lal) dallaall W (ol Jaled g aale
BODs (uausS U aslsadl callaiall jlas) af 3 gsiea pmliadl ) <l 3 (Tioy)
Oo Alalall 5ol (ghan L Aalleadl e dlebedd) pe d3lae jil/azle (YO) clas 3
eSOl s 43eY) Jalaall cliall Coypall sl 3 35m sall dygazanll 2l sall




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

llial) o 8 Lo b)) iy Ll apud) sailly eans oLl 8 B2 sasall LpSill Jd (1
aay . PHBLY cllad) 8 Qi) a1 a8 8 Galiaily eSS gpal)
o sl Claguad) Jlaxinsl die gany Al P05 8Ty il 44 ola Lo pe sy
AL Sl 8 agdad Qllidl a8 gabial o gos dshes) dxllaal

120 109

_ 100 -
4 80 -
J 60
% 60 -
.3) -y .
34{ 40 | 35 B Janal il uﬁ;
33T o
i 20 -
] 0 -
8 Glala, alalas clalas
@ e Al Al Al

iallee  dalle  dallee

. Ayel

eastsnll Qllidl Hlaa) 3 TiO, saley 45l Aalladl) Ll (0-¢) Jal
LSSl Al o (1 £) JSAN (e Jaadly s S Aliassl) ullaial)
00 ) Adldial (ggiue die (gsina aladn) )l 8 LY Jelead 4B culalall
S/ aile (YYF)ily 3 COD (€ DU Sl callaial) Hlidl o (P <
S aade (YVY) o il dadled) e AL ol pe djlie ¢ gl e
Al o5l 3uSs) (SO aladtinly 250 dallaall o) BBl AN gL daladl




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

COD (€ S Sl Calliiall Uil ad b gsine (mlasil I <) 38 (Tioy)
o Alalall sl (ghas . Aallaal) e Alabeall po A3jlie il/pale (V7)) Cilans 3)
LS palls dygenal) algall o Allad) S I eSO el Clliall 08
Ll se Al pomn V) el ) Janall Cilag oo s 48 pucall A538al) 4y guzne )
Nsall e dlle laS e oanall Giyeally e liall Ciyall ol slgial

Slasll dana (555 Lgihea (e (Al ¢ Lal Ty sl Lignin: (il 4 guiasl)
saan 15 Adia) DLl e Ladlilly aaalls e liall Cpall olua J sale 3gus
G5 Al o3a s PHiad) 353 sal) pheal) milaall (e 230 Cliliag 4y guaall
dallee 8 4l cilapal) alasiad o I gLl ol B a1 sl els Lo g
kil ad aliad) ) s Aaall s giiall Jalaal de liall AL clilaal
S O Sl

e
N
8

150 - 131 B OLY) Jasal Al cala,

CODCawS g3 (Abrasl) athial)

il il il
6 Al Aallee Allodalles ALL
Aallee A8 440

OannsS U Slaas€l) alliall sl 3 TiO, 3yl saley Aalleal) il (1-¢) Jal




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

LEY jualiall cpe ALl cililial) ggiaa Ao Ll dallaall il

AL clilaall A dallead) o) (Y=£)JSal (e Jasdl :CU (uladll juaic
pd B (P <o) Blaal s e (goina paliddl ) cal 28 Gl Jalaal
s Aallad) e AL Clilaall ae Ayl gl aale (Y,7)cualy 3 Guladll 385
Ay 4Le Sl Aalleall o) sl S WYY Jalaad S/ aale (£,)€) s
A paladll 585 ad B (goiaa (aldds) ) o) 28 (Tiop) Agsilil) o gulial) syl A6
M (ghm My dallad) e Allaall ge jlie QLYY Jerd il/pale (V,)) Cilas
ol Allad) Llladl) sy Andlaad) 3 TIOy dpgilil) chlapunl) el ) (liasy)
wela bogo pll oda a5 Plhaiadl dypmall S ally Alial) sl il
S5 Gamia b sl Glawall e ) It ol B9 AT Nizamuddin

Cdallad) e Clilaal ae dlae AL lilial 8 Gulail) jaic

4.5 414

2.6

2 B Able clalag
oY) Janadl

1.1

adle clalae dble clalas abile clalas
ales ye S dalles Lglidalles




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

ool jeaie €5 8 IO, dyglll dallaall ik (V-£) J<all

AL il LAl dalled) of (A=£) JSE) e s tFe yaall pais
pd A(P< o) Bllaal e e (gyiaa (alads) ) sl 8 GLYT dalad
s Aallad) e AL Clilaal o Ayl o i)/ aale (Y,0) il 3 aaall 585

1S S sl LleSl) Aalladd) o Jaadly G g 3 aale (1,Y) Cila
Gilas 3 paall 55 o (B (gsina galadsl )l 38 (Tiog) 4yglll o gailasl)
o ALEN jaliall g i) (g3 28y . Anllaall e Aleladd) pe Ajlie il/aale (V,Y)
Cillalially aeUaalls calylud) cilana aladil 35S Cua doeliall AL clilaal)
4l deagi Lo pe )T i) o285 Aaall 8 481 5all 4o Lual)

G allerind e gl el Adls I 5 Lal o) BT aTMadhura

oY) Jarall ABL Clalaal) dalles

6.2

w
N
(€]

Fe yaal) 38 5

AL clalag

5 | { BN
1.2

1 i 5 |
0 n T T
Al colalae Al elalas S V%) o\T.\.A

iales ye dales Alabeedelia
CECUR Wt

yaall yaie ATIO, dyslll dalladdl il (A-¢) Jgal




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

ALl il Ll Aalleall () (9= £)JSAN (e Badly tMN uikiall juais
pd B (P <o) Bllaal s e (goina paliddl ) cal 28 Gl Jalaal
Aallall e ABLA) A e Ajlie o3/ adle (0 Acal 3 paid) 585
S alatinl Aaladl dalleall LWV Jelaad 53l aile (+,8) s Al
3 aiaidll S5 el A (gsima alidd) ) ol a8 (Tioy) dagplill asulidll ans)
M giry Ny dalled) je Aldlaall pe Ajlie LYY Janal ilfaile (4,0 0) Calas
OeY) ge Aatl (s 8 Al sl e aladiuly gl jualial) & (alassy)
e € I cuuill Jedy cligla) Ji€i 3 ¢ AL il sl I Ll
sl 3alall aladind 2 Cus gealial) lgae ot 8 S0 Gl ) & (e paal
s s Poin 4 ol Lo g Al o3 pan 5 PPl ade 50LS IO,
AL Ul ae djlie Al Clilid) dallee 8 4sll Glowal) Al

Cdalledl e deliall

0.8 U./
. 0.7
:1’3 0.6 -
— i 0.5 -
;1\ 0.4 -
c‘::"y 0.3 -
= 008 0,05 b A il
0 - ' el Jendl
Glalde cladie cllis
Lo dlle Al alil
iallee  dallee  dallee
S 4l

Seriall yeaie ATIO, 4yslill Aalladll il (9- £) Jal




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

aladl

[1] EPA, A. (2016). Inventory of US greenhouse gas emissions and

sniks

:1990-2014. EPA 430 -R-11-005,Tech .Rep.

[2] Cosgrove, W. J., & Loucks, D. P. (2015). Water management:
Current and future challenges and research directions. Water

Resources Research, 51(6), 4823-4839.

[3] Esakkimuthu, T., Sivakumar, D., & Akila, S. (2014).
Application of

nanoparticles in wastewater treatment. Pollut. Res, 33(03), 567;571.
Cipeall olyal Aninally 45300 Andlaall api (Y0 ¥ ) aesls quibia ¢ (dfpabeal) [4]
L",,_MA\
celpali daala o Al A itiale Al il Gl Jeala sad o Wyl
[5] Sarode, S., Upadhyay, P., Khosa, M. A., Mak, T., Shakir, A.,
Song, S., & Ullah, A. (2019). Overview of wastewater treatment
methods with special focus on biopolymer chitin—

chitosan. /nternational journal of biological macromolecules, 121,
1086-1100.




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

e liad u‘ﬁ Ll ‘_,Aml\ 8 pall slia AAJbu(Y ¥ ~) ;.1\9‘..\2 .A.I»)é Ll gjb,au\ [6]
S RS, e Al Ligpn elad s Uyl S iy Al (e ebyele
ehyalus daala

Leally) e 18 5 3 Sl .(Y~\V)MQJ§J§&,\‘M\3@E 2 B9 sl [7]
-Ya :(T‘) Y¢ GUJJSU\ f‘}l‘; idsa NE-E :\LSBA@M)S\ bl:bd\ MQ&M@
oY

[8]Rodier, J., Legube, B. and Merlet, N. (2009). L’Analyse de
I’eau, 9e edition entierement mise a jour, Dunod, paris. Print book :

French.

Sy olsal sl sally Alias€ ol Zubyall (Y ¥ 4) (Alad sale disds (38 [9)]
(Clamsy dens daals caslall L ¢ ptinnle Al e s g Aiaiey 3yl
el

[10] Hool, R. Barbano, D. M. Bradley, R. Bulthaus, M. Lynch, J.
and Reddy, R. (2004). Chemical and physical Methods. In:
Standard Methods for the Examination of Dairy products Wehr, H.M.
and Frank, J.F. (Ed). 17" ed. Washington, American Public Health
Association. (Chapter 15). Pp: 363-532

oo Aaill ABLY culilaal Aallead JomdY) Zggl) L) (Y ) 1) dask Hl [11]
¢ Griad Analae Al Ltigh and/ Al A ¢ yivale Al . Gla) piess

A




Aaelnd! alawat| Al Aloe AR AT PN RPN P P PP P PO (P &1 P

[12] Han, H., Li, J., Ge, Q., Wang, Y., Chen, Y., & Wang, B.
(2019). Green ferrate (VI) for multiple treatments of fracturing
wastewater: Demulsification, visbreaking, and chemical oxygen

demand removal. /nternational journal of molecular sciences, 2()3),

1857

[13] APHA. American Public Health Association. (2005).
Standard Methods for the Examination of Water and Waste Water,

21st edition. Washington, DC. 1400pp

[14] SAS, (2012). Statistical Analysis System, User's Guide.
Statistical. Version 9.1th ed. SAS. Inst. Inc. Cary. N.C. USA.

[15] Duncan, D.B. (1955). Multiple range and multiple 'F" test.
Biometric, 11:1-42.

A5 Jane (e Anilil) ALY CDLadl) Aadles (Y0 ) £) £3e g lasd ¢ palead) [16]
LS5 Arala aglal) A ¢ ptiale Al Aialiail) ciladyall sl ¢l

Cud dana Mgy (Aldaadl L jae aub)ilg A e sk )y Laal cggadl [17]
O Cres alaaiuly ddiadl WY Jere Ol ol dallaa. (Y 21V) 4y aad)
Y=o (Y)o Laglisalls duaigll ) ddas. Lyngebia , Chlorella cdlalal)

slia Aallaa uﬁ cdlaball axy Jlaatil .(Y v 'K) PEIS &Lé Al c‘gjj;ui\ [18]
AL dadls - piiale Al AW sl Jazal e liall ¢dliadl)




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

[19] Saravanan, N., & Sasikumar, K. S. K. (2020). Waste water

treatment
process using Nano TiO2. Materials Today: Proceedings.

Capall dasa olie Aallas 50 S o (Y2 V) dilae and dlae « gaddl [20]
S dadla - rale Al chL»:(_,_‘AUA..A\

[21] Jain, S., Jain, S., Wolf, I. T, Lee, J., & Tong, Y. W. (2015).
A comprehensive review on operating parameters and different
pretreatment methodologies for anaerobic digestion of municipal solid

waste. Renewable and Sustainable Energy Reviews, 52, 142-154.

Cayall ole 80 (Y2 1A) el Ghsa ¢ plla ¢ anall plla A ¢l [22]
L0 = slall asle s il Heil Al ailadll jae e Lallal A sl
LS5 Aaala = Adjeall 4 glall 4y 5l
[23] Cofie, O., Nikiema, J., Impraim, R., Adamtey, N., Paul, J.,
& Koné, D. (2016). Co—composting of solid waste and fecal sludge

for nutrient and organic matter recovery (Vol. 3). IWMI

}S)...a.\l\ &SM@@A\ kJ).AA“ ab“.cul.’_d u\m&ua;usﬁ\:\sl("h\f)
CY N E O slS (V) 0 aladll Ll (63 agle dlaa




Aaelnd! alawat| Al Aloe AR AT PN RPN P P PP P PO (P &1 P

[25] Xiang, X., Xia, F., Zhan, L., & Xie, B. (2015). Preparation
of zincnanostructured particles from spent zinc manganese
batteries by vacuum separation and inert gas condensation.

Separation and Purification Technology, 142, 227-233

[26] Nizamuddin, S., Siddiqui, M. T. H., Mubarak, N. M.,
Baloch, H. A., Abdullah, E. C., Mazari, S. A., ... & Tanksale,
A. (2019). Iron oxide nanomaterials for the removal of heavy
metals and dyes from wastewater. In Nanoscale materials in

water purification (pp. 447-472).

[27] Madhura, L., Singh, S., Kanchi, S., Sabela, M., & Bisetty,
K. (2019).

Nanotechnology—-based water quality management for wastewater

treatment. Environmental Chemistry Letters, 17(1), 65-121

[28] Mylarappa, M., Lakshmi, V. V., Mahesh, K. V.,
Nagaswarupa, H. P., &Raghavendra, N. (2019). Recovery of
Mn-Zn ferrite from waste batteries and development of rGO/Mn—
Zn ferrite nanocomposite for water purification. Materials Today:

Proceedings, 9, 256-265.




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

tiale A+ eyl te b hlund) i ola i 8 dsilil) Ladl aLe
e lpalus dnala




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

Gl (B Aaliesal) dgalil) pliy ddeld

dsulaa B dga g (e

THE EFFECTIVENESS OF BUILDING SUSTAINABLE
DEVELOPMENT IN IRAQ FROM AN ACCOUNTING POINT OF
VIEW

G5 e alda L2
538 [ Bl [ Aaalal) plisal) dule

Heshamomer35@yahoo.com







Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

53y lgilhaaly Aelviddl Lpaill gad pgcall Lalus ) Auball sda cdna

A Jals Calaay) ol o liys et 3 duulal

ca".’\;.aﬂ g_wujhu d..g.\aj.’\ ‘_g Anlaal) (Js 09 (e :’\.ub.ﬂ\ PRV :gmh\ c_u:\
faaill Gl aed b Glessd) Gl Ajedd Dol Glsall )
P OVR A

Clgha 3% Aol Al Gulis e ) Jeall o Aubal) Caca il
Gadilly Aajile 38lS Lo AlaBY] Ciligall (56 o) nn Lgdlaal Jied sad sala
salad) il dgay @y S 53,

citiay Al o CulSy canil) i 8 deasl) geiall Al il
Jiasi b aee uladl ol o iy e LAl e dles ) clagiy
- @bl R tial) Gl Ly 2285 Cilasles

Al ciligll e laall e Gl L ciliag ) claagill 0 W
Sacld laaY Gplaall Glrandly Sl Lylly Lslaal) suladdl Gadaes ik
- Aol Shesall el Ciloal st Adle yuliy W15l 3lat 2a g e Lsula

Osall ¢ e Aol Aalladl CalaaY) ¢ Aaldiall daenl : Aalifal) el

Chald Al ilEs oyl ladl)




Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

This study aimed to shed light on sustainable development and its goals and the
role of accountability in promoting and building those goals within the country

The importance of this study stems from the role of accounting science in
communicating information to the community surrounding economic institutions
to know the role of these institutions in supporting the goals of sustainable
development

The study assumed that countries that wish to implement sustainable development
and take serious steps towards promoting their goals, all economic institutions in
which must be committed to the application, which will confirm this from the
accounting point of view

The study adopted the descriptive approach in the body of the research, and its
limits were purely theoretical, and it reached a number of conclusions, most
notably the important accounting role in communicating information that serves to
build sustainable development in Iraq

As for the most prominent recommendations that the study reached, including
putting pressure on the national accounting bodies, the Accounting and Oversight
Standards Board, unions and accounting societies to issue an Iragi accounting rule
that unifies models for financial lists and reports that clarify the goals of
.sustainable development

Key words: sustainable development, seventeen global goals, accounting role,
.special financial reports and statements
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Abstract

Insurance represents a manifestation of solidarity and social
solidarity. Through insurance, the loss that afflicts the individual is
distributed to a group of individuals who are exposed to the same risk
of loss. In this case, the social and economic function of insurance is
embodied by paying the loss on behalf of the individual and
distributing it to a group of individuals, which contributes In reducing
the cost of risk at the level of the entire national economy.

With the flourishing of trade exchange in the ancient civilizations
by sea, the dangers of shipwreck and sea piracy appeared, which
prevented this exchange from flourishing, and for the continuation of
trade flourishing, the so-called marine loan appeared, and the idea on
which it is based is that the owner of the sea shipment or ship borrows
a sum of money with a guarantee The shipment or the ship, and this
procedure paved the way for the emergence of marine insurance at the
hands of the Portuguese and the Spaniards in the fifteenth century.
With the development of this insurance, other types of insurance
emerged, such as industrial and commercial insurance, and insurance
of property and people..etc. And mechanisms to activate the activity
of insurance companies operating in the Iraqi market and activate their
participation in economic development.
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m The Modeling Process
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Source: Adapted from H.M. Weiss, “Learning Theory and Industrial and
Organizational Psychology,” in Handbook of Industrial and Organizational

Psychology, ed. M.D. Dunnette and L.M. Hough (Consulting Psychologists
Press: Palo Alto, CA, 1990), pp. 75-169.
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Abstract

A Chabot is a software program for humans to interact with
natural-language computers. It has numerous applications in
business, service, education, and healthcare, among others. Arabic
Chabot’s, on the other hand, fight to generate and display Arabic
characters correctly because of linguistic problems. In this paper,
we propose a new method for the development of effective Arabic
Chabot’s, which is improved by the use of the Internet of things
(I10T). An experiment was performed utilizing Google Colab and
the Python Chatterbot library to build and deploy an Arabic
Chabot for a computer center based on 10T.

Keywords: Google Colaboratory, Chatterbot, machine

learning, artificial intelligence, Arabic Chabot’s, Google
Colab, 10T, Twillio.

1. Introduction

Chabot’s are artificial intelligence-powered conversational systems
(Al). By using natural language, Chabot is capable of interacting
with humans and learning their language. It is responsible for three
functions: receiving, evaluating, and responding to user requests.
There is a significant connection between Chabot and human
language. The efficacy and severity of Chabot are language-
dependent. According to studies, Chabot's has been proven to be
successful in the wvast majority of languages presently spoken
worldwide. Apart from that, Chabot is equipped with the necessary
levels of Arabic, Arabic grammar, and Arabic vocabulary. Chabot's
has recently made an attempt to address the many grammatical
issues raised by the Arabic language[1].

Chabot’s may be written in a variety of different computer
languages, including PHP, Python, XML, AIML, C++, and JAVA.
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Chabot’s may be created in a number of ways, one of which is via
the usage of chatterbots, which can either create a Chabot or another
bot performing a similar job. In the Chabot's knowledge database,
there is still a pre-programmed question bot, as well as rules on how
it should reply to each unique question, phrase, or word. Due to its
reliance on automatically generated information, the method begins
with a blank database and develops from there.

When any of the aforementioned methods are used, a chat log is
generated throughout the session and is used by the botmaster to
enhance the Chabot's answers.[3,5].

Cloud notebooks like Google Colab, completely free to use, are used
for machine learning and Python programming. With Colab's
assistance, it is possible to collaborate with other individuals online
[2]. The Google Corporation discovered the Jupyter Notebooks, the
first to do so. This was created by the Google corporation. Using
interpreted programming languages, tools, and libraries, all of which
are available through a web browser to allow users to construct
visualization processes for use in their applications, users may
construct visualization processes for use in their applications. After
your notebook work is completed, it is immediately saved to the
cloud. It includes cells that incorporate a scripting language as well as
any other material needed to operate correctly to produce the page
output. The Google Collaborator’s primary goal is to enhance machine
learning via scientific research and development. That's one of the
primary goals of cooperation. Because all Colab notebooks are
structured around a narrative explanation augmented by interactive
visuals produced by coding, they are intended to support learning
[13,14,15,16,17].
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Internet of things (IOT) is a technological model that acts as a
worldwide network of machines and gadgets capable of interacting
with  one other. It is developing rapidly in wireless
telecommunications, aimed at achieving the goal of interaction and
collaboration as a united entity [21,22].

A novel approach to dealing with Arabic Chabot's problems has
been suggested in this paper, which makes use of the Google
Colaboratory (colab) and chatterbot libraries. It is improved by
utilizing the 10T application as a tool to notify about any case that
Is implemented in the chatrooms.
The following is the structure of the paper: (1) a short history of
Chabot and the Arabic Chabot’s, as well as their features, (2) a
depiction of the suggested approach, (3) the results and limitations,
and (4) a discussion of the implications of the findings. (4) The
discussion, conclusion, and recommendations for future work to
further improve the suggested technique are included.

2. Background

a. Background of Chabot

"Computing Machinery and Intelligence” was the title of a paper
written by Turing in 1950 that received widespread attention. He
was intrigued by the idea that the computer might chat with
numerous people at the same time without him being aware of who
was talking to whom and when [19].

On this day in 1966, the development of the world's first computer-
controlled robot (ELIZA) was completed. Elizabeth's manner was
modelled after that of a psychologist, and she offered good advice.
ELIZA defines user input and repeats previously recorded input
through the use of a pattern matching methodology, which is
implemented in the program.
Chabot’s, on the other hand, laid the groundwork for future
generations of robots. It was coined in 1995 [20] to refer to a
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computer entity that can communicate with other computer entities
through the use of artificial language.

ELIZA established A.L.I.C.E., also known as "ELIZA's first online
Chabot," which stands for "ELIZA's first online Chabot.” It was a
bot that used natural language processing to communicate with the
user (NLP). She interacted with people by applying heuristic
patterns and matching rules to the information they provided her in
response to her questions and statements.

Siri, a voice-activated personal assistant, was introduced to the
public for the first time in the year 2010. Siri's primary function is
to aid you in talking with all of your i0OS-enabled devices, including
your iPhone. Siri, Apple's virtual assistant, may be accessed with
voice commands. In addition, it merges them with other files like
music, photos, and movies. User inquiries are answered and ideas
are created through the use of the internet. It responds correctly to
the diverse word choices made by different people. Siri, while
extremely intelligent, has a number of problems that must be
addressed. There is a strong desire to gain access to the internet.
Currently, only a few languages (4 and 9) are supported by the
application. The public's interest in Chabot's illness has risen
considerably in recent years, with the most recent spike coming in
2017.

b.  Arabic Chabot literature review

According to Abu Shawar and Atwell (2004), Chabot was used to
query the Arabic Web QA corpus using logical inference and
natural language processing.The Chabot was designed to produce
AIML files from the Qur'an using Java in 2003. This Chabot
sought to visualize the Qur'an's data content. To retrain ALICE, a
machine learning methodology was employed to transform a
corpus into an AIML format. To do that, we just need a huge yet
basic pattern-template rule set. The existing Arabic Web QA
chatbot's response was reused. Rethinking issues from Arabic into
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other languages may provide no results since the language has
various unique characteristics.

Khan and Al Hagbani (2016) built BOTTA, an Arabic-speaking
chatbot. This app mimics talking using the Cairene dialect of
Egyptian Arabic. Anyone may join and communicate in-game
using the game's public database files [7].

Nabiha, a Saudi Arabic Chabot, was built in (2020) by D. Al-
Ghadhban and N. Al-Twairesh, with funding from the University
of King Saud. It is the first chatbot in Saudi Arabic. You may get it
on several platforms (including on Twitter, on the web, and on
Android phones). Anyone is invited to download the app from
Twitter or go to the website to connect with Nabiha. IT students
tested the application, and the results were positive. Their Chabot
was constructed in five stages: gathering information from
students, like opinions and complaints, creating a corpus in the
Saudi dialect from text files, running a program that converts
characters to readable AIML text, publishing the Chabot on the
Pandorabots platform, and integrating it with Twitter and Android
[8].

Yassin, Zubair Khan, (2021), created an Arabic-language Chabot
that was designed to provide users with useful information about
the prophet's biography. SeerahBot is the first Chabot related to the
biography of the Prophet. The system was built using two
techniques: the first is an NLP language processing retrieval
Chabot, and the second is a Chabot design framework. Chabot has
now been made available on Telegram [9].

VY ¢



Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

Abu Laban, Alnaima, and Sweidan in (2021) show an Android
chatbot app (SIAAA-C). An electronic guidebook created by
students. It’s got many alert types and a campus map. This is a well-
researched and well-documented book. Additionally, students at the
University of Jordan selected by several academic departments
spearheaded SIAAA-C implementation, and the results were positive
[11].
3. Methodology Proposal

A number of Arabic Chabot’s are currently accessible because of the
intricacies of the Arabic language and dialect. Using the Google
Colaboratory (colab) and the chatterbot library, we offer a novel
method for building Arabic Chabot’s that is simple, easy, and
efficient. This method is made accessible to the public in this article.
Our case study of Chabot, a service named A on a university
computer known as "CCsci bot,” which is meant to function as an
automated system, is presented in this paper. The user may choose to
continue the conversation if he or she writes an erroneous term using
a method known as proximity processing, which involves selecting
random words from a pool of suggestions and selecting one of those
words from the pool of suggestions. Our main aim is to make it
simple to build an Arabic Chabot that performs correctly and
responds in a timely and appropriate manner.

A representation of the structure of the suggested approach is shown
in the
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user | &3] Google Colab Knowledge
interface Engine

T v

Conversation

Engine

figurel.

Figl. depicts the structure of an Arabic Chabot created with
Google colab .

The process of answering the questions is displayed in figure 2 .

/ Question /—‘9 Question Analysis

Query /“—> Document Retrieval

A

Documents / Answer Selection

/ Sentences //Answer extraction
/ P / /

AR



Aaelnd! alawat| Al Aloe AR AT PN RPN P P PP P PO (P &1 P

Fig.2. answering questions process .

Dataset of questions and answers :30 randomly-selected
guestions and answers were sent to the "CCsci” bot .
guestion-processing: The codes start preparation by the
following steps.

1.create a Google Colaboratory, or “Colab’ notebook.

2. install package chatterbot.

3.install chatterbot_corpus.

4.Importing all the required libraries (Importing chatterbot).

5.Create object of Chabot class.

6. Create a Chabot object with a Storage Adapter.

7. Create a class ChatBot with a Logic Adapter.

8.Import ListTrainer.

9. response to the input text.

10. Creating a greeting for user input and providing a randomly-

generated greeting answer.

11.Generating the response.

In this phase, machine learning takes the role of Chabot as:

1.a user's reaction (query).

2.The extra answer is inserted to the sentence list.

3.Term frequency , and inverse document frequency , The
term's frequency in the document is counted in Word. a rare
word . It turns tokenized text .

4.The index of the most comparable sentence is returned.

5.1t publishes the most comparable phrase.

6.When there is no matching sentence for the user answer, it
apologizes.
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7.Additionally, the dialogue between Chatbot and the user must
be looped.

Execution of Chabot model using platform

As part of their Google Research effort, Google created the Chabot
model. Anyone on the web may now use Python code to analyze
and handle data. It is ideal for machine education, data analysis,
and training. Colab provides services free of charge. Resources are
limited and the availability may thus be modified. Colab provides
resources free of charge, provided that they are compensated. In an
experiment with university users online and students (students or
academic staff), the Chabot prototype was evaluated to support an
on-line system. After the finished prototype, the Chabot prototype
was tested. Figure 3 shows an example of a missing user password
which a bot may automatically reply to and resolve.

The Chabot was created with 10T technology and uses the Twillio
application to deliver telecommunications notifications. In the case
of the example above, the password may be transmitted to the
mobile user. Figure 4 illustrates the user including a password will
get the SMS message.

List Trainer: [## FEEHE A 100%

Bot Response: The cur rent time is 11 58 AM

llelcome to the Eot Ser\lc el Let me know how can I help you/ oicles 4 (8€ Luda] L5 4 cslhot ) Les 2 db Zal 12
Bot: r'—_r ’——' dad

Bot: el Ly Lafjdl Bl &) Jaod Jadd
Eot _,—"’-n—u:d-— iyl 4l -,'—'

fig.3. Example of bot answer.
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Q '\« @& Chabot >

A e

Sent from your Twilio trial
account-

22 by Go sl yull dalS
123A@123

Sent from your Twilio
trial account-

2 bl ol yuwll dals
123A@123

Sent from your Twilio
trial account-

o whlusy do sl 3wl dals
123A@123

Sent from your Twilio
trial account-

2 by do sl 3wl dals
123A@123

Sent from your Twilio
trial account-

2 cllusy dolsdl sl dals
123A@123 T

¢ deasdley B @

fig.4. Example IOT SMS message.

4. Results , and limitations:
The output of our Chabot is "CCsci". It has four unique roles. These
characteristics include:
1. Hello and respond.

2. A mistake should be apologized for.
3. send an answer to the user that closes up the dialogue, like:
(thank you or bye).
4. assist the user in answering
In the case of limitations, Additional drawbacks to examine include:
The app may not run on a Colab notebook. To run the code, you
must first install all the needed libraries .

5. Discussion And Conclusion
Our method for developing the Arabic intelligent Chabot is to use
Google Colab to create an intelligent Arabic Chabot to avoid the
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complexity of the language with a quick and easy design, and any
software installed and used is cloud - based, with all the library files
on the cloud. It also responds quickly and accurately to the user's
questions, and the proposed method can be modified to work with
telegrams or any other software. Furthermore, an IOT technology is
used in this Chabot implementation which is used to notify the user
of any secret answer to the bot.

Acknowledgment

We would like to express our heartfelt gratitude to the people in
the Department of Computer Science at Mustansiriyah University in
Baghdad, Irag. For the support with this research.

References

[1] Abdullah Almurayh, "The Challenges of Using Arabic Chatbot
in Saudi Universities”, IAENG International Journal of Computer
Science, 48:1, 1JCS 48 1 21,2021.

[2] Michael Canesche, Lucas Braganca, Omar Paranaiba Vilela
Neto, Jose A. Nacif, Ricardo Ferreira, "Google Colab CAD4U:
Hands-on Cloud Laboratories for Digital Desi", 2021 IEEE
International Symposium on Circuits and Systems (ISCAS) Date of
Conference: 22-28 May 2021 Date added to IEEE Xplore: 27 April
2021.

[3] Pannee Suanpang and Pitchaya Jamjuntr, "A Chatbot Prototype
By Deep Learning Supporting Tourism", Psychology And
Education, 58(4): 1902-1911. 2021.

[4] F. A. J. Almahri, D. Bell and M. Merhi, "Understanding Student
Acceptance and Use of Chatbots in the United Kingdom
Universities: A Structural Equation Modelling Approach”, 2020 6th
International Conference on Information Management (ICIM), pp.
284-288, Mar. 2020.

AR



Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

[5] Bii, P., Too, J. and Langat, R., "An investigation of students’
attitude towards the use of chatbot technology in instruction: The
case of Knowie in a selected high school”. Education Research,
4, 710-716. 2013.

[6] B. Shawar , E. Atwell, "Accessing an information system by
chatting,” Nat. Lang. Process. Inf. Syst., pp. 570-584, 2004.

[7] Eman Saad AlHagbani and Muhammad Badruddin Khan, "The
Challenges of Arabic Chatbot Development."In the First
International Workshop on Pattern Recognition, pages 100110Y -
100110Y. International Society for Optics and Photonics. 2016.

[8] Al-Ghadhban, D., & Al-Twairesh, N.,” Nabiha: An Arabic
dialect chatbot", Int. J. Adv. Comput. Sci. Appl, 11(3): 1-8, 2020.
[9] Soumeya Mahamat Yassin, Mohammad Zubair Khan,"
SeerahBot: An Arabic Chatbot About Prophet’s Biography",
International Journal of Innovative Research in Computer Science &
Technology (IJIRCST) ISSN: 2347-5552, 9(2): 89-97, Article ID
IRPD1141, March 2021.

[10] Jacqueline Brixey, David Traum,” Masheli: A Choctaw-
English bilingual chatbot”, Conversational Dialogue Systems for the
Next Decade", Springer, Singapore, 2020.

[11] SZ Sweidan, SS Abu Laban, NA Alnaima,” SIAAA- C: A
student interactive assistant android application with a chatbot
during COVID- 19 pandemic", Wiley online library, 16 April 2021.
[12] Mohamed Moghazy," The Influence of Technology and
Innovation in Online Teaching Arabic as a Second Language in
Dubai", Journal of Education and Practice, 12 (5), 2021.

[13] E. Bisong, "Google Colaboratory. In Building Machine
Learning and Deep Learning Models on the Google Cloud Platform:
A Comprehensive Guide for Beginners," Apress: Berkeley, CA,
USA, 2019, pp. 59-64.

[14] Oliveira, N.; Praga, I.; Maia, E.; Sousa, O., "Intelligent Cyber
Attack Detection and Classification for Network-Based Intrusion

AR



Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

Detection Systems", Appl. Sci. 2021, 11, [15]Carneiro T, Medeiros
RV, Nobrega DA, Nepomuceno T, Bian G-b, "Albuquerque
VHCDE. Performance analysis of Google colaboratory as a tool for
accelerating deep learning applications". IEEE Access; 2018.

[16] Mark J. Nelson and Amy K. Hoover. "Notes on Using Google
Colaboratory in Al Education", in: ITiCSE °20. Trondheim,
Norway: Association for Computing Machinery, pp. 5,2020,

[17] D Popovi - is.muni.cz, "Clustering of Command Histories from
Cybersecurity Training," Bachelor's Thesis, Masaryk University
Faculty of Informatics, Brno, 2020.

[18] Arindam Roy, Dharmpal Singh and Sudipta
Sahana,"Educational  Assistance Bot", Journal of Physics:
Conference Series, Volume 1797, 2021.

[19] A.M. Turing, "Computing Machinery and Intelligence," in J.
Haugeland, ed., "Mind Design Il: Philosophy, Psychology, and
Acrtificial Intelligence”, 1950.Cambridge, MA: MIT Press, 1997.

[20] Md. Tareq Rahman Joy, Md. Nasib Shahriar  Akash,
K. M. Azharul Hasan,"An Intelligent Bangla Conversational Agent:
TUNI", Algorithms for Intelligent Systems book series, Springer,
May 2021.

[21] Lee, In, and Kyoochun Lee. "The Internet of Things (IoT):

Applications, investments, and challenges for enterprises.” Business
Horizons 58.4: 431-440, 2015
[22] Stergiou, Christos, et al. "Secure integration of loT and cloud
computing." Future Generation Computer Systems 964-975, 2018.

'Y






Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

review of risks management
techniques on

A construction projects

Noralhuda M. Azize

Lecturer, College of education for girls, University of Thi-Qar, Iraq

noralhudamohammed212@utg.edu.ig

Yy


mailto:noralhudamohammed212@utq.edu.iq




Aaeland! Sataal| Ads Ao A AT N PR O YL PPN PR 0T (P & 1P

Abstract

known the construction industries are famous to be very expensive
and take a lot of time and effort to complete, during this long period
that construction buildings take to complete and be handed over to the
stakeholders, will be exposed to many risks like(Financial,
environmental, constructional and others ). This paper tries to shed
light on risks management techniques to which the construction
projects are exposed and ways to prevent and reduce them from
previous studies.

Keywords: risks management, construction projects, risks
management techniques

Introduction

Risk exists in all our daily life and is hard to avoid, it becomes an
indispensable part of everyday life. Risk is present everywhere, in
every aspect of our life. One such aspect is the construction industry,
where risk is an inherent element'. Effective risk management does
not mean the removal of risk, which would seemingly be the cheapest
option. From an economic point of view, this option is pointless
because what is potentially profitable is by definition risky and
activity that does not pose a risk is not economically interesting, and
thus, does not bring tangible benefits, the risk management is finding
the best way to manage the risk to which the project is exposed in two
respects, the first is to determine the risk, its cause, type, and to make
the decision, the second is to determine the future benefits of the
project from the decision taken®.

What do you mean of risk?

Risks are uncertain events or conditions that, if happen, have an
Impact on at least one projects' objectives. Objectives may be scope,
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schedule, cost, and quality. Risks may cause from one or more event
and, if it occurs, it may have one or more effective. A cause may be a
requirement, assumption, constraint, or conditions that create the
possibility of a negative or positive outcome®,

Risk can be defined as an opportunity for loss or an unfavorable
outcome associated with a business due to the uncertainty surrounding
the process. Uncertainty is the lack of knowledge of what will happen
in the future and, it is due to the multiplicity of variables introduced
to a single process in addition to their change during the work stages.

For example, the project may require the appointment of new
employees, and a permit must be made for them. The potential risk is
that making the permit takes more time than they are planned, or the
new employees may be unsuitable for work, and the risk may be
related to the work environment, such as poor project management
practices, or approval to external participants that are difficult to
control”,

Risk appear in the 1940s when it was possible to make a statistical
assessment of the probability of occurrence of a particular event. Risk,
therefore, tended to be insurable. Using the logic, the actual risk to be
carried was quantified as follows °.

Risk = Probability of event X Magnitude of loss/gain

Common Estimated Risks
Technical

e sufficiency of site investigation
¢ Availability of materials and components
e Adequacy of design and design information

\ve
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Logistical
e Materials, equipment and work

Construction

Productive efficiency

Weather

Suitability of the construction plan of the contractor
Suitability of the planning of resources

Financial

¢ Inflation/Scaling
e Payment schedule

Five main groups will be included in a construction project risk
division:

Design preliminary, tender, design detailed , construction works,
financing the investment®.

Previous researches relating to Risk management

1. Movenzadeh and Mason (1976) have regarded risk as an
exposure to loss only.

2. Bufaied (1987) describes construction risk as a variable in the
building project process, the variations of which lead to
uncertainty regarding the final cost, time and quality of the
project.

3. According to Fong (1987) It is well known that people in the
construction industry constantly face a number of unknown,
unanticipated, often unwanted and often unpredictable factors.

4. Williams (1995), Baker (1986), Cooper (1985), and Dey (1994)
have all shown that risk management is used effectively as a
tool for managing projects effectively throughout its life cycle.
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5. Steiner (1969) It has agreed that the projects generally include
large, expensive, unique or high risk enterprises which, with
some expected levels of performance, are to be completed by
specific data for a certain amount of money.

Risk management basic concepts

Project Risk Management includes the risk management planning,
identifying, analyzing, answering, and monitoring and control
processes in a project, most of which are updated during the entire
project. Project risk management is intended to increase the likelihood
and impact of positive events and to reduce the likelihood and impact
of project-neutral events’.

Risk management Planning decide how risk management activities
for a project should be approached, planed, and implemented’.

Risk Identification means determining which risks might affect the
project and documenting their characteristics’.

Qualitative Risk Analysis means prioritizing risks for subsequent
further analysis or action by assessing and combining their probability
of occurrence and impact °.

Quantitative Risk Analysis means numerically analyzing the effect
on overall project objectives of identified risks”.

Risk Response Planning means developing options and actions to
enhance opportunities, and to reduce threats to project objectives °.

Risk Monitoring and Control means tracking identified risks,
monitoring residual risks , identifying new risks , executing risk
response plans, and evaluating their effectiveness throughout the
project life cycle®.
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These processes interact with each other's and with the processes in
the other knowledge areas as well. Each process can involve effort
from one or more persons or groups of persons based on the needs of
the project. Each process occurs at least once in every project and
occurs in one or more project phases, if the project is divided into
phases. Although the processes are discrete elements with well-
defined interfaces, in practice they may overlap and interact®.

Risk analysis and management can only be as good as the
perception and quantification of risk by the project team, and it is at
this point that the credibility of risk analysis often falls down®.

The process of risk management

In general, unexpected events occur in projects and may lead to a
change from the plan, either positively or negatively. Positive results
are opportunities and negative results are a loss. Risk concentrates on
preventing loss of unexpected events®. Several definitions of risk are
available in the literature and risk is usually referred to as an exposure
to losses in a project *.

Risk management processes are designed to identify weaknesses in
the methods used in product development through a structured
approach to prevent risk, transfer risk, lower risk probability or reduce
risk impact timely mitigation measures®. Figure 1 shows the process of
risk management proposed by the Australian Risk Management
Standard. It consists of seven iterative risk context assessment sub
processes, risk identification, risk analysis, risk assessment,
communication and consultation between stakeholders, as well as risk
monitoring and control. The risk management process fuses into the
design and development of CE products as changes and iterations in
the design phase cost less than changes in the implementation phase.
Thus, early discovery of risks leading to downstream losses is much
better than treatment of losses when unavoidable™®.
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Fig. 1. Representation of the risk management process as per AS/NZS
4360:1999

Techniques for context establishment

Context establishment in the risk management process involves
representation of project units (functional, process, data, etc.) and their
inter-relationships™’. This enables the project status to be represented
in different ways such as the use of resources, equipment needs,
availability of budgets, involvement of stakeholders, the results of the

contracts, strategic objectives and timetables, depending on a
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particular project aspect. Tools and techniques for project modeling
are generally< project network diagram« precedence diagramming
method (PDM), generalized activity networks (GANS), design
structure matrices (DSM), IDEF3 process modelling and IDEFO
functional modelling. These are described in detail in the following

paragraphs.
Project network diagrams

Project network diagramming is a graphical technique used for
representing project tasks and precedence relationships'®. Tasks or
activities of a project are shaped by two different methods as arrows
or nodes — node activity or arrow activity. A project network diagram
provides a simple visual display of a project tasks that make complex
relationships difficult to represent. In project network diagrams,
alternative and cross-linked activities are also not covered. In order for
the project's critical path analysis, the critical task identify and
estimate the overall duration of the project, the program evaluation
and review technology (PERT) and the critical path method (CPM)
are applied. A combined diagramming of the project network, CPM
and PERT techniques are designed to manage projects on a simple

schedule®®,
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Precedence diagramming method

PDM extends the diagramming technique for the project network in
which overlapping content between two dependent activities is
represented by the relationship of lead layers. Lead-lag relationships
usually show that the time between an activity and the time of start of
the activity is overlapping. Relationships between leaders are divided
into four types: start-to-start, finish-to-finish, start-to-finish and

finish-to-start™*.
Generalized activity networks

A GAN shows the probabilistic ramifications of activities. Uncertainty
Is presented as alternate paths with an associated probability that
illustrate all possible roads or scenarios for a project, including loops.
GAN is also very complicated when the number of nodes increases
with additional difficulty in quantifying the possibilities of branching

as the output of every node™.
Design structure matrices

A design structure matrix (DSM) represents precedence relationships
of project tasks on a square matrix containing equal number of rows

and columns representing the number of tasks. A binary code with the
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mark X is used in the existence of a precedence relationship between
two tasks Absence of the trademark means that the two tasks have no
precedent. DSM shows three different types of relationships of
precedence between tasks. A sequential relationship means that before
the task begins the preceding task must be completed. A parallel
relationship shows that two tasks are performed separately, whereas a
combined or circuit relationship shows that both tasks are

interdependent and need input from one another®.
IDEFO functional modelling

IDEFO is a graphical representation of a system through a functional
perspective. In IDEFO, a box represents an activity or a function while
arrows represent inputs, outputs, controls and mechanisms operating
on activities and on the project as a whole. An input is a requirement
that a functional unit needs to perform, while an output is the outcome
of that function or a combination of functions. Controls are constraints
that dictate functions such as regulatory environment and budget,
while mechanisms are supports that advocate performance of that
function such as people< computer systems and machines. IDEFO
provides an overall view of the project at the top level and
successively more details deeper into subsequent levels. This provides

a model that is relevant to all functional levels in the organization™.
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IDEF3 process modelling

In a system, tasks are defined as units of behavior (UOB);
relationships are represented as links and logical branching as
junctions. Logical branches or junctions are usually decision points in
the system and they could be of — AND, OR, or EXCLUSIVE OR
types. An AND junction means that all UOB connecting this junction
must be performed, an OR junction means that at least one UOB
connecting this junction needs to be performed while, an
EXCLUSIVE OR junction indicates that only one UOB connecting
this junction can be performed. Fan-in and fan-out junctions indicate
multiple paths in the process flow with fan-in junctions indicating
convergent paths¢ while fan-out junctions indicate divergent paths in
the process flow. IDEF3 allows greater flexibility in modelling
alternatives in design processes and is suited for the CE environment
and lends itself as a foundation for further risk analysis. Since,
processes can be represented in layers with the top layer providing the
overall view, an IDEF3 model could be as simple as it is desired to be

or dig down into details in each subsequent lower layers*”.

Techniques for risk identification
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Risk identification is studying a situation to realize what could go
wrong in the product design and development project at any given
point of time during the project. Sources of risk and potential
consequences need to be identified, before they can be acted upon to
mitigate. Experts in their own domain have intuitive methods of
recognizing a risk situation. As such, the identification tools presented
in this section are more general in nature and need a collaborative
approach so that all aspects of the project are examined for risk

situations®®,
Checklists

Checklists are a trivial method of risk identification where pre-
determined crucial points are examined for symptoms of potential risk
situation '*. These are simple to use and usually evolve over time
through contributions from various functional experts and collective

experiences *°.
Influence diagrams

An influence diagram is graphical representation of the structure of
the decision context such that decisions, uncertain events,
consequences and their interrelationships are graphically

enumerated®’. Owing to the visual display, cause-and-effects of risk
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situations are described and can be used for identifying risk situations

before they eventuate.
Cause-and-effect diagrams

A cause-and-effect diagram or a fish bone diagram is a graphical
representation of root causes of quality problems, where major causes
of the ultimate problem are grouped and broken down into detailed
sources Though, cause-and-effect diagrams are easy to use, they do
not provide a foundation for further analysis such as relative
importance of individual causes of a problem. Hence, cause-and-effect
diagrams are used for deterministic problems in a very specific

domain.
Failure mode and effect analysis

Failure mode and effect analysis (FMEA) provides a structure for
determining causes« effects and relationships in a technical system.
FMEA is used to determine failures and malfunctions through
exploration of failure modes, consequences of a system component

failure so that solutions for rectifying these problems can be visualized
3

Hazard and operability study
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Hazard and operability study (HAZOP) is an extension of FMEA
where check words are applied to process parameters in order to
identify safety and operational problems« usually in new systems™.
Check words create other perspectives to the overall process and focus
attention on unforeseen areas in the process. In risk management for
projects, HAZOP can be applied by considering project parameters

such as strategy, budget and schedule to identify risk situations.
Fault trees

Fault tree analysis is a visual technique for breaking down failure in
the system into source events® . Fault trees use event and gate symbols
to structure cause and effect relationships of a failure. It is a simple
technique and helps in reflecting on logical sequences that lead to
failure. In project risk analysis, this technique is complicated due to
the large number of events and gates; however, it could be used in a

smaller domain to analyses a particular failure™.
Event tree

Event tree analysis is a graphical representation of potential
consequences arising from a failure where possible consequences are
generated and broken down from an initial event®. In project risk

analysis its application is similar to fault tree analysis and works only

R



Aaeland! Sataal| Ads Ao A AT N PR O YL PPN PR 0T (P & 1P

on small zone of influence of potentially damaging consequence

arising from a risk event™.
Techniques for risk analysis

After risk events are identified, their characteristics need to be
assessed so that it is determined whether the risk event is worth further
analysis. Once it is decided that a risk event needs analysis then it
needs to be determined whether the risk event information can be
acquired through quantitative or qualitative means. Measurement
metrics for risk also need to be determined so that these metrics can be
used for computation of risk magnitude and risk analysis leading to
risk mitigation plans *. Risk is measured using two parameters — risk
probability and risk consequence. The probability or probability of a
risk event indicates a risk event, whilst a risk result, severity or impact
is the result of the risk event. Risk magnitude is the result and
consequence of risk probability. The probability and consequence of a
risk event, which constitutes the risk assessment function, needs to be
determined to measure the risk magnitude. In practice, the risk
quantities are either quantitative or qualitative in nature. A statistical
analysis requires an analysis of historical data for the quantitation of
risk parameters. In many cases, quantitative data are difficult to obtain

and are reduced to very small areas where historical trends can be

\EA



Aaeland! Sataal| Ads Ao A AT N PR O YL PPN PR 0T (P & 1P

sustained. A historical record of money spent on correcting tool non-
compliance usually in the manufacture of the type product currently
being developed is an example of quantitative data on the
identification of risk consequences. Although the risk may not occur,
the costs of the risk are fairly estimated. Quantitative data is not
always available, whether required or not, so a qualitative approach is
often more appropriate to risk management using subjective
assessment techniques. In comparison to ideal situations, subjective
approach primarily uses measures relative to human judgments,
sentiments and opinions®>. Although the subjective approach is
influenced by individual preconditions, preferences and expertise, it
offers a basis for a risk assessment in which it is more important than
an exact prediction of a catastrophic event to highlight possible risk
events. One example of quality evaluation is the very high impact of
the failure of a manufacturing tool to be used in the project, but the
chances are very low. Though, the terms very high and very low can
be represented on a nominal scale, it is not an exact measure.
Organizations employ qualitative assessment techniques to identify
risk because an expert opinion is the best source available, rather than

an unreliable quantity™.
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The function of risk analysis is to determine influence of risk factors
on the system as a whole. Risk events form a cumulative effect on one
or more aspects of the project and it is easier to mitigate risk events if
they can be bunched in groups and preferably dealt at a higher level in
the long run than focusing on one particular risk event, in which case
the project is likely to be micro-managed. Several techniques in the
literature that are currently applied for project analysis can also be

applied for risk analysis. These are summarized in this section”.
Probability and impact grids

Risk events represented on a grid consisting of probability on one axis
and impacts on another are often used to define threshold regions on
the grid, which represent high risk events based on past experience or
organizational procedures®. Probability and impact grids provide a
simple format for showing relative importance of risk events. Figure 2

shows an example of a probability and impact grid™.
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Fig.2 probability and impact grid
Estimation of system reliability

System reliability estimation is technique of determining chance of a
system element such that it is functioning without a failure in a
specified time period'®. System elements are integrated together as
having either a serial or a parallel relationship and traditional
reliability calculations are then used to determine the overall
reliability of the system, representing its health. Hence, cumulative
effects on the critical components of the project are determined as the
system reliability.

Fault tree analysis

Fault tree analysis determines the chance or a failure event occurring
in the project structure represented in a fault tree™. Further, the top-
level chance or a failure is determined from events in lower levels
passing through logical gates. This analysis provides an overview of
risk in the overall project through top-level analysis or specific
components of the project through analysis at lower levels.

Event tree analysis

Event tree analysis determines how likely a particular event
represented on an event tree is likely to happen from an initial event™.
The probability of occurrence of a particular outcome is determined as
a product of all probabilities of occurrence in the associated branch.
Owing to this examination of all failures that are possible for an
outcome, event tree analysis leads to a comprehensive mitigation plan.
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Sensitivity analysis and simulation

Sensitivity analysis is a what-if type of analysis to reflect on responses
by the system as project conditions change'®. A baseline for the
project metrics is generated as a precursor to a what-if analysis and
then project conditions are manipulated to determine their effect on
the project metrics. This leads to an understanding of the system
response to changing project situations. Simulation is used as an
extension to the sensitivity analysis®. In simulation, a system model is
constructed to reflect actual processes with project parameters and
constraints. Then, the values for the risk parameters and constrains are
randomly selected in a predefined range®’. A collation of the effects
are tabulated and statistically analyzed to provide an insight into the
system behavior under various conditions®. Simulation is a flexible
technique for risk analysis, but requires large simulation runs to
provide sufficient data for statistical analysis.

Techniques for risk evaluation

Risk evaluation is the function of risk management where risk events
need to be prioritized so that risk mitigation plans are determined
either based on past experience, lessons learnt, best practices,
organizational knowledge, industry benchmarks and standard
practices™ . In risk evaluation, different aspects of the project—
strategic, budget or schedule may be considered in light of a risk event
to determine risk mitigation options and incorporate the most suitable
option into a mitigation plan. This section describes several evaluation
techniques that can be applied for risk evaluation.

Decision tree analysis
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Decision tree analysis is used to structure a decision process and
evaluate outcomes from uncertain events'’. In decision trees, decision
nodes and chance nodes are represented graphically and expected
monetary values (EMV) are attached to the nodes. EMV is then used
to calculate expected returns from decisions and select the decisions
that generate the maximum returns*’. Figure 3 shows decision tree
analysis for an investment. Decision tree analysis incorporates
probability of returns associated with decisions and estimation of
expected returns, which could be misleading in situations that are out
of the normal. As such decision tree analysis should be used with
caution for risk analysis.

0.6 $120.000
i S
Torvest . 04 —$50.000

pS

N

Do not inves

EMV=120.000 (0.6) + [—S0.000 (0.4)] = $52_000

Fig.3 Decision tree analysis

Portfolio management

Portfolio management compares multiple projects with respect to risk
in investment and returns'®. Projects are positioned on a matrix of risk
magnitude and return, with high risk low return projects being located
at a different location to low risk and high return projects. This
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enables decisions to be derived for corporate governance, based on the
company strategy and the maximum portfolio value, through
calculation of a utility value for a project’®. In project risk
management, multiple risk events may be compared by placing them
on a matrix of risk magnitude against a return. Mitigation options are
then derived from predefined utility values.

Multiple criteria decision-making method

Multiple criteria decision-making method considers different project
attributes including the negative and the positive factors of a decision®.
Project attributes are weighted according to project predominance of
the predefined criteria. The product of the relative weight and the
score for an attribute gives a weighted score for that attribute. The
project is then evaluated through a difference from a standard project
attribute. If the total weighted score turns out to be positive, then the
project should be selected; otherwise, the project should be rejected.
This technique can be applied to risk analysis if risk events are
compared to standard events and weighted against them.

Risk mitigation

Risk events diminish project objectives when harmful effects realize
due to unforeseen circumstances. Risk management attempts at
studying in detail, all aspects of project management, so that all
controllable events have an action plan or a risk mitigation plan. A
reactive approach or a feed back approach refers to risk mitigation
actions initiated after risk events eventuate and can be seen as
Initiation of contingency plans. On the other hand, a pro-active
approach or a feed forward approach refers to actions initiated based
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on chance of a risk event occurring, such as insurance® .A combination
of these two approaches is applied to risk management to avoid risk,
reduce the likelihood of risk, reduce the impact of risk« transfer risk,
or to retain the risk®.

Framework for risk management tools
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A framework for risk management tools can be developed in relation
to the risk management process in Figure 1 and is shown in Figure 4.
Context establishment function is accomplished through techniques
presented in the third section of this paper and the result is an
establishment of a risk structure that will facilitate the subsequent
functions in the risk management process. For example, in process
focused risk management context, the risk model could be a process
model. Then¢ information features such as technical, financial,
schedule, organizational, etc. aspects may be tagged to the process
units to provide a relevance for risk assessment. A risk query
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mechanism may then be formulated through techniques presented
fourth section and imposed on the process model through interactive
or collaborative interfaces to collect quantitative and qualitative data
as described in fifth section. The risk evaluation consists of decision
support systems using techniques presented in sixth section of this
paper. Risks worth investigating further due to their high chance of
occurring or high potential impacts or leading to new opportunities are
then pursued leading to being treated. This whole process of risk
management is collaborative and requires incremental contributions
from all participants within the organization and supplementing
project management approach, which is more proactive®.
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Fig. 4 Framework for risk management tools

VYoo



A AT N PR O YL PPN PR 0T (P & 1P

Conclusions

Project risk management efforts are made by studying the project
structure, organizational framework, external environment, products,
procedures and processes to supplement project management practices
in detail. It also adds lessons learned, best business practices, industry
standards and case studies to existing knowledge so that risks are
mitigation planned if risk events happen. This prevents crises and
provides opportunities for the future. This paper presents the
techniqgues commonly employed in project management and
elsewhere, which outline their utility for project risk management,
particularly in building projects. These techniques increase the
comprehension and collaboration between teams, not necessarily
entirely dependent on a collaborative computer network or computer
application, of risk management functions. All the techniques
presented in this paper are characterized by their own and apply to a
specific field. As such, a combination of this technique will most
probably fulfill a project team's risk management needs and develop
tools tailored to its needs but structurally generic. Also commercially
available for risk management, various software tools address only a
specific aspect of risk management using a limited number of
techniques in this paper. The framework for risk management tools in
this paper offers an integrated approach for the management of risks
In projects that are suitable but generic in their structure and may or
may not be in the form of computer applications and can be used to
develop tools to manage risk. Current development of software and
hardware technology. Integration of technique applications presented
in this paper. There are numerous risk management tools available
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on the market to support the management of projects, but they tend to
address either limited areas of application or limited risk management
processes. In future developments in integrated and generic tools, risk
management principles will be used widely in project management,
organizational knowledge will be retained and a competitive
advantage in the business sector.
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Abstract—this Cross Sectional Study for Breast Cancer had
done in Baghdad City .the data collected from Oncology Hospital/
City of medicine - Baghdad for three years (2016,2017,and 2018
The data were Collected for women confirmed with Breast
Cancer infections in the different degrees ,the data were collected
in random collecting method . The collected number of confident
breast cancer women for three years is about 26,215 (for
2016)9378,(2017)8160,and (2018)8668 the data were for 12 months
that cases had registered in the hospital After Data collected the
data were categories according to the age in to 3 parts (below 29)
,(from30 to 39),(and over of 40) years old . The Data were analyze
by Graph Pad Prism 6 program for statistic version 6.01 .the ages
Is taken with different parameters were study and analysis data
by using . From our sectional study on women that positive
infected with breast cancer in Oncology hospital in City of
medicine /Baghdad, the result shown total infection for three
years was 26215 cases and the result had been discussion in the
research .

Keywords—Breast cancer ,survey study ,oncology ,Sectional study
Introduction

1. Breast Anatomy

The female breast is a glandular (apocrine) organ, roughly
hemispherical in shape, with a pigmented areola at its apex from
which the nipple arises centrally. Within the breast, the glandular
tissue is imbedded in fat and divided into approximately 15-20 lobes,
each draining into a duct which reaches the skin at the nipple (Fig.1).
The breast is situated in the superficial fascia of the anterior thoracic
wall, and despite large variations in the dimensions of the breast, its
base has a fairly constant size; overlying the second to sixth ribs, and
extending from the lateral border of the sternum to the mid-axillary
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line. The axillary tail extends upward and lateral into the axilla, and is
closely related to the nerve supply of latissimus dorsi and serratus
anterior . The arterial supply is derived from perforating branches of
the internal mammary and intercostal arteries, with large vessels
arising from the second and third intercostal spaces, and with an
additional supply from the lateral thoracic artery. Lymphatic drainage
Is via subareolar and submammary plexuses to nodes along the
internal mammary chain medially, and to the pectoral axillary nodes
laterally, which drain via the central and apical groups to the
supraclavicular and cervical nodes (1,5)

Fig. 1: Anatomy of Breast

2. General Review of Breast cancer

Cancer is mainly caused by the mutation in genes which are present in
nucleus of all cells in body, it may be benign or malignant. If
cancerous cells remains localized to specific organ of body, it termed
as benign tumor however when these tumor cells start migrating
towards other organs then it becomes malignant , Uncontrolled
proliferation of cells which starts in breast cells and attains
malignancy is called breast cancer. (4) Breast cancer is the most
common cancer form in women; in the countries withhighest
incidence rates, the lifetime risk of developing breast cancer is over
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10%(5,10) mainly originates from the milking ducts or the lobules
responsible for milk supply towards ducts. Depending upon the
origination breast cancers may be ductal or lobular carcinomas (4)
Various risk factors for breast cancer have been reported, and this
include; increasing age, hormone replacement therapy (HRT), high
dietary fat, excessive alcohol consumption, smoking and family
history among others(13)

3.Type of breast cancer

Breast cancer traditionally has been classified into three different
subtypes based on the presence or absence of three receptors found on
cancer cells. Hormone receptor (HR) positive breast cancers express
estrogen and/or progesterone receptors(ER/PR), and constitute
approximately 60% of all breast cancer cases(2).

3. 1.Non-invasive breast cancer

It is a cancer that has not extended away from the lobule or ducts
where it situated. An example of a kind of non-invasive breast cancer
Is ductal carcinoma in -situ. Ductal carcinoma in -situ appears when
atypical cells develop within the milk ducts, however have not
extended to close proximity of tissue or outside(1)

3.2.Invasive breast cancer

It exists when abnormal cells from within the lobules or milk ducts
split out into close proximity of breast tissue .Cancer cells can pass
through the breast to different parts of the body through immune
system or the systemic circulation.

They may move early in the development when the tumor is a minute
or afterward when the tumor is huge Invasive breast cancer is most
occurring general carcinoma in females(15)

3.3.Lobular carcinoma in situ (LCIS)

This type of breast cancer develops into breast lobules .The breast
cancer has not extended exterior to the lobules into the breast tissue .
Lobular carcinoma in situ is usually identified as non-invasive breast
cancer(16)
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3.4.Ductal carcinoma in situ

It is the most general kind of non-invasive breast cancer, is limited to
the breast duct. Example of ductal carcinoma in situ is ductal
comedocarcinoma(17)

3.5.Infltrating lobular carcinoma (ILC)

Infltrating lobular carcinoma is also recognized as invasive lobular
carcinoma. ILC originates in the milk glands (lobules) of the breast,
but frequently extends to other areas of the body(16)

3.6.Infltrating ductal carcinoma (IDC)

Infltrating ductal carcinoma is also recognized as invasive ductal
carcinoma. IDC originates in the milk ducts of the breast and extends
to the duct wall, invading the breast fatty tissues and probably other
parts of the body(18)

3.7.Medullary carcinoma

Medullary carcinoma is an invasive breast cancer that designs a
discrete margin normal tissue and medullary tissue(19)

3.8.Mucinous carcinoma

It is recognized as colloid carcinoma, mutinous carcinoma is a
uncommon breast cancer created by the mucus-forming cancer cells.
Females with mutinous carcinoma usually have an improved
prediction than females with additional general kinds of invasive
carcinoma(20)

3.9.Tubular carcinoma

are a particular kind of invasive breast carcinoma. Females with
tubular carcinoma usually have an improved prospects than women
with additional general kinds of invasive carcinoma (20)

4.Diagnosis methods of Breast Cancers

Over the last few years there have been an increasing number of
newer methods available to the physician for the diagnosis and staging
of neoplasm, (1)The recommended diagnostic approach in breast
cancer is called triple diagnosis with a combination of clinical
investigation, radiological investigation and a biopsy, frequently fine
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needle cytology or a core biopsy, which distinguishes in situ versus
invasive lesions. This diagnostic approach is essential in order not to
miss small or non-palpable breast lesions(3). Following clinical
diagnosis and assessment of the lump and the patient for signs of
metastatic spread a simple attempt is made at clinically staging the
tumor according to the tumor (size), axillary node (mobility, fixity),
metastases (distant metastases) (TNM) system (22). The TNM staging
system is commonly used as it gives more precise information about
the extent of the cancer clinically (23).

4.1. Imaging method

The effectiveness of any imaging technique depends on: the optimal
demonstration on the breast, recognition of any abnormality and an
accurate interpretation of the change. Optimal imaging requires
familiarity with the techniques available and their limitations. The
breast surgeon needs to know whether the image is normal, abnormal
or equivocal. Most problems in imaging concern equivocal
appearances and what to do about them. A sound knowledge of
established and recent advances will help in selection of appropriate
further investigations(5).

A. Mammography

X-ray mammography remains the most sensitive method for the
detection of small breast cancers. Findings of X-ray mammography
should always be considered together with clinical signs, and where
appropriate results of needle biopsy (fine needle aspiration cytology,
FNAC, or core biopsy, CB) when deciding management. In addition
to its role in the ‘triple assessment’ of breast cancer, the aim of
imaging (mammography/ ultrasonography) is not to confirm the
diagnosis but to simply demonstrates whether there is single focus
disease or not, coexisting DCIS, and, if there is synchronous
contralateral breast disease (24,25).

1o



A AT N PR O YL PPN PR 0T (P & 1P

B.Ultrasound

Ultrasonography (US) is a recognized component of the ‘triple
assessment’ of breast lump, most useful in women less than 35 years
old as their breasts are dense and not suitable for mammography and
in the further evaluation of a mammogram . A typical carcinoma is
seen as an ill-defined mass with irregular, speculated margins and
heterogenous internal echoes, distal irregular (acoustic) shadowing-in
contrast to the typical appearance of a benign cyst or fibroadenoma
(26). Additional features may include a ‘halo’ of increased
echogenicity and distortion of the surrounding normal breast
parenchyma(5s).

4.2. Pathology

The pathological findings would confirm the diagnosis. The two main
methods which have evolved for the establishment of a preoperative
diagnosis in breast disease are fine needle aspiration which yields a
cytological specimen (FNAC), and wide bore needle core biopsy
which yields a histological preparation. Both methods have been
shown to produce excellent results in symptomatic practice and have
subsequently been applied successfully to the evaluation of
mammographic screen- detected lesions. The safest way to use FNAC
and core biopsy in preoperative diagnosis is by employing the ‘triple
approach’. This concept combines the results of clinical examination,
imaging (mammography and ultrasound) and FNAC or core
biopsy(5).

A.Fine needle aspiration cytology (FNAC)

FNAC of lump confirms the diagnosis immediately thus allowing an
informed discussion with the patient about treatment options. It also
reassures the patient. The advantage of doing an FNAC prior to a
mammogram is that the patient obtains a definitive diagnosis without
waiting. The disadvantage is that it can be painful doing a
mammogram immediately after an FNAC. It may also obscure the
reading of the mammogram, (23). However, in breast centres where a
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mammogram is readily available a mammogram before FNAC or core
biopsy is routine although timing is necessary(26,28).

B.Core biopsy

It is a histopathological diagnosis as a core of tissue is examined. It is
usually a tru-cut or needle biopsy but the sensitivity is however still
less than 100% (28). It is still higher than FNA as it yields adequate
samples especially from solid lumps. Definite diagnosis of specific
benign lesions e.g. fibroadenoma may be possible. It is also much
better than FNAC in diagnosing pre-invasive in-situ carcinoma in the
breast (carcinoma cells which have not yet broken through the
basement  membrane)  especially  screened-detected  (29).
Microcalcifications are more readiliy identified than with FNAC and
the cores should be X-rayed if microcalcifications were present on the
original radiograph. Generally, core biopsy should not be used instead
of FNAC but it is a valuable adjunct(26). It is a histopathological
diagnosis and, most assuring as the whole lump is removed . The
sensitivity is 100% (29). The incision should be made in the direction
of the skin crease (Langer’s lines) of the breast to avoid the formation
of a hypertrophic or keloid scar (30).

5.Treatment of early stages of breast cancer

Medical therapy of breast cancer with antiestrogens such as raloxifene
or tamoxifen might avoid breast cancer in individuals who are at
increased possibility of developing it . Surgery of both breasts is an
added preventative measure in some increased probability of
developing cancer in female. In patients who have been identified
with breast tumor, different strategies of management are used such as
targeted therapy, hormonal therapy, radiation therapy, surgery and
chemotherapy(1). Patients with hormone receptor positive tumors
typically receive endocrine therapy (e.g. selective estrogen- receptor
response modulators [SERM] and aromatase inhibitors [Al]) as one of
many options of their treatment. Moreover, patients with HER-2(The
human epidermal growth factor receptor 2 (HER2) is a cell membrane
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tyrosine kinase receptor member of the epidermal growth factor
receptor (EGFR) family)/ overexpressing tumors typically receive
anti-HER/2 targeted therapy in combination with cytotoxic
chemotherapeutic agents. Patients with triple negative breast cancer
(TNBC) do not have these targeted treatment options, with cytotoxic
chemotherapy being the primary modality(2) Previously immune
therapies were not used for the treatment of breast cancer. However
clinical data obtained from different studies have shown that immune
therapies have potential to improve the breast cancer related clinical
outcomes and breast cancer can be considered a suitable target for
immunotherapies(4).

5.1. Surgery method

Breast tumours in early stages can be completely removed by surgical
resiction. Surgical procedures include breast-conserving surgery,
mastectomy ,and axillary lumph node sampling and removal. A
mastectomy involves removing all of breast tissue, sometimes along
with other nearby tissues. Breast reconstruction can be performed at
the time of tumour resection or later breast-conserving surgery , only a
part of the affected breast is removed, how much depends on the size
and location of the tumour and other factors, For most women with
stage | or Il Dbreast cancer, Dbreast-conservation therapy
(lumpectomy/partial mastectomy Plus radiation therapy) is as
effective as mastectomy . However, breast-conservation surgery
requires high quality breast imaging equipment and is as effective as
mastectomy only in combination with radiotherapy thus, in settings
with limited resources where this cannot be provided in combination
with the breast surgery, modified radical masectomy my is
recommended (3,10)

5.2. Radiotherapy method

Radiation therapy is treatment with high-energy rays or particles that
destroy cancer cells. This treatment may be employed to kill any
cancer cells that remain in the breast, chest wall, or lymph node areas
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after breast-conserving surgery. Radiotherapy has gained an increased
importance, and a recent meta-analysis revealed that radiotherapy as a
complement to surgery decreased the risk to loco-regional relapse by
two-thirds compared to surgery alone. If breast-consevation surgury
was performed, the entire breast receives radiation. And sometimes an
extra boost of radiation is given to the area in the breast where the
cancer was removed prevent it from coming back in that area(3,10).
Radiations cause damage to DNA strand inside the cancer cells, which
inhibits its further growth. Radiations can also damage the healthy
tissues, but the effect is more on cancerous cells, as the growth of
cancerous cells is very rapid and they cannot repair any damage
easily. Chemotherapy refers to the treatment of cancer with the help of
drugs which can beadministered orally as well as intravenously.
Chemotherapy is associated with severe side effects and is not suitable
therapy for all breast cancer patients(4) .

5.3. Adjuvant treatment

Adjuvanttreatmentis systemic therapy given after surgery to patients
with no evidence of cancer spread outside of the breast or the lymph
nodes, with the purpose of destroying any microscopic cancer cells
that might remain in the body and cause recurrence of the disease.
Adjuvant therapy may consist of chemotherapy, endocrine therapy,
and/or targeted biological therapies. Chemotherapy inhibits cell
growth by different mechanisms and thus reduces the rapid cell
proliferation that is a characteristic of cancer cells(4).

Targeted biological therapies selectively attack genetic expression that
Is typical for cancer cells. Adjuvant treatment is not recommended for
all breast cancer weighting a patient’s risk of breast cancer recurrence
against adverse effect of adjuvant treatment . Adjuvant treatment is an
important element in cancer guidelines and is covered in basically all
treatment guidelines identified. (1,3)

5.4. Hormonal Therapy
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Hormones function as chemical messengers and they show their
effects at different organs in body via reaching target organs through
blood stream. In females, ovaries produce two major hormones
estrogen and progesterone and these two hormones are responsible for
development of female sex characteristics and maintenance of
menstrual cycle(4) However enhanced levels of these hormones can
also b a leading cause of hormone-sensitive breast cancer. To identify
the hormone-sensitive breast cancer surgically cancerous tissues are
removed and these samples are checked for the presence of hormone
receptors. If hormone receptors are present it confirms the hormone-
sensitive breast cancersensitive cancerous cells by inhibiting the
production of estrogen and progesterone from ovaries in body and also
by inhibiting the hormonal actions(21) .

Mateiral and Methods

1. Data collected

Cross Sectional Study for Breast Cancer had done in Baghdad City
.the data collected from Oncology Hospital/ City of medicine -
Baghdad for three years (2016,2017,and 2018)

The data were Collected for women confirmed with Breast Cancer
infections in the different degrees ,the data were collected in random
collecting method .

The collected number of confident breast cancer women for three
years is about 26,215 (for 2016)9378,(2017)8160,and (2018)8668 the
data were for 12 months that cases had registered in the hospital

After Data collected the data were categories according to the age in
to 3 parts (below 29) ,(from30 to 39),(and over of 40) years old .

2. Statistical analysis
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The Data were analyze by Graph Pad Prism 6 program for statistic
version 6.01 .the ages is taken with different parameters were study
and analysis data by using

And the diagrams were drawn by Excel office program (2007) .

Result and Discussion

Result

From our sectional study on women that positive infected with breast
cancer in Oncology hospital in City of medicine /Baghdad, the result
shown total infection for three years was 26215 case as mention in
table (1) .

Table (1): the number of positive infection for different ages in
months for three years that record in oncology hospital

year | Jan | Feb | Mar | Apri | May | Jun | Jul Aug | Sep | oct nov | des

total

S | e Y

2016 | 1584 | 788 | 1287 | 844 | 724 | 679 |568 |794 |486 |576 |521 |527 |9378
2017 | 735 | 621 | 606 |582 |864 |448 | 782 | 733 |557 |775 |754 | 712 | 8169
2018 | 811 | 800 |806 |583 |723 |537 |900 |645 |692 |723 |721 | 727 | 8668
total | 3130 | 2209 | 2699 | 2009 | 2311 | 1664 | 2250 | 2172 | 1735 | 2074 | 1996 | 1966 | 2621

m

M refers to months
Y refer to Year

In each year the total infections according to age was 3459 for less
than 29 years ,10050 to women between 30to 39 years ,and 12706 to
age more than 40 years table (2).
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Table 2: the categories of ages for three years

years >29 30-39 <40 total

2016 1818 3258 4302 9378

2017 484 4225 3460 8169

2018 1157 2567 4944 8668

total 3459 10050 12706 26215

The frequency statistics had shown mean of infections was 781.50
with standard divisions 333.741 in minimum infection 486 for year
2016 in month in September and maximum 1584 in January Table
3and 4 and the diagram in fig 2.

Table3: Frequencies

Statistics for 2016 according

to months

Mean 781.50

Std. Deviation 333.741

Variance 111383.364

Minimum 486

Maximum 1584

Sum 9378

Percentiles 100 1584.00

Table 5: statistics for year 2017, Summetion, Mean ,standard
division ,minimum and maximum
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Valid Percent Valid Cumulative
Percent Percent
486 8.3 8.3 8.3
521 8.3 8.3 16.7
527 8.3 8.3 25.0
568 8.3 8.3 333
576 8.3 8.3 41.7
679 8.3 8.3 50.0
724 8.3 8.3 58.3
788 8.3 8.3 66.7
794 8.3 8.3 75.0
844 8.3 8.3 83.3
1287 8.3 8.3 91.7
1584 8.3 8.3 100.0
Total 100.0 100.0
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Figure 2: the frequency study of year 2016
in 2017 the mean of positive infection between months was 680
persons with standard divisions 117 ,the minimum infection with 448
was in June and maximum infection 864 in may Table 5,6 and fig.3 .
Table 5: statistics for year 2017, Summetion, Mean, standard
division, minimum and maximum

Mean 680.75

Std. Deviation 117.985

Variance 13920.568

Minimum 448

Maximum 864

Sum 8169
Percentiles 100 864.00 |

Table 6: Percent, Valid percent ,and Cumulative percent of 2017
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Valid Percent Valid Cumulat
Percent ive
Percent

448 8.3 8.3 8.3
557 8.3 8.3 16.7
582 8.3 8.3 25.0
606 8.3 8.3 33.3
621 8.3 8.3 41.7
712 8.3 8.3 50.0
733 8.3 8.3 58.3
735 8.3 8.3 66.7
754 8.3 8.3 75.0
775 8.3 8.3 83.3
782 8.3 8.3 91.7
864 8.3 8.3 100.0

Total 100.0 100.0

Histogram

Frequency

400 500 600 700 800 200
2017 Gtud 5380 gl Bl

In 2018 the mean of infection was 722 person per month with standard division
101.420 the minimum was 537 April and the maximum infection in July 900
infection and as seen in Table 7,8 and fig. 4 .
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Table 7: statistics for year 2018,Summetion ,Mean ,standard division
,minimum and maximum

Mean 722.33
Std. Deviation 101.420

Variance 10286.061

Minimum 537

Maximum 900

Sum 8668
Percentiles 100 900.00 |
Table 8: Percent, Valid percent ,and Cumulative percent of 2018
Valid Percent Valid Cumulativ
Percent e Percent
537 8.3 8.3 8.3
583 8.3 8.3 16.7
645 8.3 8.3 25.0
692 8.3 8.3 33.3
721 8.3 8.3 41.7
723 16.7 16.7 58.3
727 8.3 8.3 66.7
800 8.3 8.3 75.0
806 8.3 8.3 83.3
811 8.3 8.3 91.7
900 8.3 8.3 100.0
Total 100.0 100.0

Histogram

=

500

600

700 800
2018 Aud 5301 4l 51 il

900 1000

Figure 4: Diagram for statistics of 2018
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When we compare between the three years we can find out that the
minimum infection was in year 2017 with 448 case record and the
maximum was in 2016 in 1584 case had record as seen in table 9 . if
we can notice that in year 2016 was the most cases when it become
less the years after and this may be because of realizing of women
about breast cancer and follow the right methods to protect them self
from infection and may be because of improved living condition in the

country and self examination for breast cancer(1).
Table 9: minimum and maximum infections for 2016,2017,and 2018

years | Mini | Maxi | Mean | Std. | Varia
mum | mum Devia | nce
tion
2016 | 486 | 1584 | 781.5 | 333.7 | 11138
0 41 3.364
2017 | 448 864 | 680.7 | 117.9 | 13920
5 85 .568
2018 | 537 900 | 722.3 | 101.4 | 10286
3 20 .061

According to the ages the mean infection in 2016 was 3126 as seen in table 10 the
minimum infection was 1818in the ages( >29 )and the maximum infection was in
category (<40) .

Table 10: Mean ,Minimum ,maximum ,and standard division of ages

Mean 3126.00
Std. Error of Mean 720.100
Std. Deviation 1247.250
Variance 1555632.000
Minimum 1818
Maximum 4302
Sum 9378
Percentiles 100 4302.00

Table 11:Percentof infection according to age in 2016
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Fig5: diagram of mean, minimum ,maximum according to ages in 2016
In 2017 the mean of infection was 2723 and the minimum infection is 484in(>29)
and the maximum infection was 4225 between the ages (30-39) table 12 fig 6
Table 12: Mean ,Minimum ,and maximum infection of category in 2017

Mean 2723.00

Std. Error of Mean 1141.074
Std. Deviation 1976.397
Variance 3906147.000
Minimum 484
Maximum 4225

Sum 8169

Percentiles 100 4225.00

Table 13: percent of infection in 2017

Valid Percent Valid Cumulati
Percent | vePercent
484 33.3 33.3 33.3
3460 33.3 33.3 66.7
4225 33.3 33.3 100.0
Total 100.0 100.0
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Figure 6: diagram of mean, minimum ,maximum according to ages in 2016
In 2018 the mean of infection between different ages was 2889 and the minimum
infection between category 1157(>29) and maximum infection in(<40) 4944
Table 14,15, and figure 7
Table 14: Mean ,Minimum ,and maximum infection of category in 2017

Mean 2889.33
Std. Error of 1105.029
Mean
Std. Deviation 1913.966
Variance 3663266.333
Minimum 1157
Maximum 4944
Sum 8668

Table 15: percent of infection in 2017
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Valid Percent Valid Cumulati
Percent ve
Percent
1157 33.3 33.3 33.3
2567 33.3 33.3 66.7
4944 33.3 33.3 100.0
Total 100.0 100.0

1.0

0.57

0.47

0.2

0.0=

1000 2000 3000 4000 5000

Figure 7: diagram of mean, minimum ,maximum according to
ages in 2016

Discussion

from the result we can notice that The most vulnerable group at risk is
40 and above 40this result is agree with (30) Breast cancer is more
common in single women than in married women (31, 32) . The breast
IS an estrogen sensitive organ. Many females who have been on birth
control pills or estrogen replacement have found that the medications
result in enlarged and often tender breasts. The activity of this
medication, combined with the standard western high fat, low fiber
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diet, which over-stimulates breast tissue, could be a trigger for breast
cancer. Incidence of breast cancer is higher in women above 50 years
of age and 2 cases per 1000 are reported in this age group.
Epidemiological investigations have also suggested that those women
who have many children possess lower risk of breast cancer than those
women who have fewer children. Incidence of breast cancer is 10.04%
among all cancers and, most commonly occurs in 40-50 aged women
(33). Breast feeding

decreases the risk of breast cancer (34). Menopause resulting from
surgical removal of ovaries (oophorectomy) decreases the risk (35).
Deficiency of vitamin D and lack of sun exposure is considered to be
the important cause of breast cancer (36) . Carcinoma in one breast
can increase the risk by four times in another breast. While the
patients that have the history of ovarian, endometrial or colon cancer
have 1-2 times increased risk to develop breast carcinoma (37) .
Women who have a positive family history of breast carcinoma are 2—
4 times more likely to develop the cancer, especially the females who
are the carriers of BRCA1 or BRCA2 genes have the significant
chance to develop carcinoma of breast (38) . Steroid hormones include
androgens, progesterone and estrogen, which belong to a cluster of
structurally connected hormones known as sex hormones that are
released into the blood by the gonads and adrenal glands. They are
synthesized from single general precursor, cholesterol through a
reaction catalyzed by numerous enzymes to make a large diversity of
hormones for diverse target organs and tissues (39).

Conclusion

1. Breast cancer is one of the most serious cases of cancers and infect
about one form 10 women, and each one of five women after 40 can
infect .

2. The most risk vulnerable group is the above 40 in ages .
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3.Many reason can cause the Cancer ,Hormonal, Radiation, Drugs
,Alcohol consumption ,single women, and history of family with
infection .

4. Breast feeding can minimize the infected with the cancer .
5.Discovries of the cancer in the first stages can low the risk of death .
6.Autoself checking can help in discoveries in the first stages .

7. The number of children is may be cause of infection

8. Using hormonal pills for birth control can cause the cancer .

9. Late Births after 30 can be cause of breast cancer .
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Abstract

Computed Tomography signifies an imaging process that constructs
cross sectional images, which reveal the internal structure of a
scanned object in a nondestructive manner. Cone-beam CT is one of
the most advanced developments in CT imaging, which presents an
indispensable imaging technique that constructs three-dimensional
images from the scanned object, Using cone-beam X-ray projections
rather than the more often used fan-beam planar projections ensures
quicker but safer three-dimensional imaging with less radiation than
traditional CT imaging methodologies. However, these advancements
come at the expense of a challenging 3D reconstruction issue that still
requires changes in the speed and accuracy of the reconstructed image.
In this article, we present a parallel implementation of an efficient
parallel Maximum Likelihood Expectation Maximization (MLEM)
algorithm for CBCT that provides a more reliable and faster
reconstruction even with a small number of projections. We
reconstructed a test volume image with this parallel version of the
MLEM algorithm and used various image quality indices to test the
effects of our proposed approach as well as the effect of the number of
iterations on the reconstruction time and image quality. According to
the data, the reconstruction of volume images using the proposed
parallel algorithm was quicker than the standard reconstruction
method using the non-parallel MLEM algorithm.

I. INTRODUCTION

CT (computed tomography) was first used in the early 1970s. It was
previously known as computed axial tomography, or (CAT) scanning.
The term computed was used in the summary to emphasize the
computer's critical role in the advancement of this technology [1].

This medical imaging technique collects projection data from a
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scanning target and uses it to recreate cross-sectional images. The
rotation of an X-ray source and a detector unit on opposite sides of
each other produces the projection results. The three major types of X-
ray beam are parallel, fan, and cone beam, indicating that CT image
restoration techniques are dependent on the shape of the X-ray beam
[2]. Fan-beam imaging produces two-dimensional (2D) images from
its projection acquisition process. A projection at a given angle is the
image's integration in the direction defined by that angle. A sinogram
Is a set of projections obtained from various angles during a CT scan
that is used in the reconstruction process. Cone Beam Computed
Tomography (CBCT) is a 3D expansion of 2D fan-beam CT
tomography, obtaining a volume of projection data from a single
rotation of the 2D detector array. As opposed to traditional CT, the
CBCT technique has many benefits, including faster scan time, lower
X-ray radiation exposure, and so on [3]. One of the primary benefits
of CBCT s that it saves time during the data collection phase [4].
After collecting a volume of sinogram data, 3D image reconstruction
techniques are used to recreate the volume image. The mathematical
techniques used in the reconstruction process are classified as
analytical, which use the concept of the central slice theorem, such as
the Feldkamp, Davis, and Kress (FDK) method [5], and iterative,
which attempt to solve the reconstruction problem by converting it
into a system of simultaneous linear equations and then resolve to
iterative methods, such as the ART and the MLEM algorithms [6,7].
The MLEM has recently gained popularity as a result of recent
advances in computing power through evolved CPU, GPU, and
parallel computing. Some previous studies explored 3D reconstruction
techniques for CBCT, while others used non-parallel reconstruction
approaches and others used parallel computation approaches to
improve the reconstruction process's output speed. Kubra Cengiz and
Mustafa Kamasak [8] used the Shepp-Logan test phantom to apply an
iterative algorithm in the non-parallel reconstruction. The achieved

Y ASQ



A AT N PR O YL PPN PR 0T (P & 1P

reconstruction speed was poor, with a single iteration taking nearly
(13) minutes for just (11) projections. Noor Hussein Fallooh [9]
conducted extensive research on 3D image reconstruction algorithms
in CBCT for both iterative and analytical approaches. The observed
results were compared to varying numbers of iterations and image
quality tests. In addition, Jorge Aviles [10] developed an iterative
reconstruction approach with a limited number of predictions. Despite
the fact that the projection data used was limited, the reconstruction
time took more than three and a half hours. Jian Fu et al. illustrated the
use of analytical and iterative algorithms [11]. Their restored pictures
were of poor quality. This study found that iterative algorithms needed
some specialized work to improve reconstruction speed. Parallel
computing experiments, on the other hand, demonstrated significant
gains in computation time. W. Qiu et al. demonstrated a substantially
shortened reconstruction time for a single iteration using the ART
algorithm in [12]. Z. Fan and Y. Xie used a GPU in [13], which
resulted in a faster calculation time with the ART algorithm for just 60
projections, but they mentioned that their methodology did not yield
high-quality images. Claudia de Molina et al. suggested a GPU-
accelerated iterative reconstruction method for limited-data CBCT
systems in [14]. Because of the use of the GPU, the authors introduced
a time reduction, resulting in a complete reconstruction time reduction
from many hours to a few minutes.

To the best of our knowledge, no studies on the statistical MLEM
algorithm image reconstruction using parallel computation have been
conducted. In this paper, we show a prompt parallel version of the
MLEM algorithm for CBCT and compare its output to the non-
parallel version of the MLEM algorithm. The image reconstruction
outputs are measured over a series of iterations in terms of
reconstruction accuracy, speed, and X-ray radiation exposure quantity,
which is affected proportionally by the number of projections. As
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opposed to the non-parallel technique, the findings suggest a
substantial decrease in computation time. Furthermore, even with a
small number of projections, our implementation offers improved
picture consistency. The format of this paper is as follows: first, an
outline of projections data generation is presented, followed by a
detailed description of the MLEM reconstruction technique. The
suggested parallel image reconstruction implementation is then seen.

Il. Projection Data Initiation

Projections are an arrangement of rays that enter an object at some
orientation angle during a CT scan. The main notion of a projection at
a given angle is that it represents the integration of the image in the
direction specified by that angle [7]. A two-dimensional projection
p(i, 8) at the angle (0) is represented by the following equation:

p(l, 9) = aj1X1 + Aiz2Xy + aAi3X3 +... +AiNXN [ = 1,2,3 ...... N

In this equation, x; denotes the strength of the jth pixel in the image,
and a;; denotes the weight of the ray in pixel (j) that reached detector

bin (i). This 2D projection is extended into 3D for CBCT using
Siddon’'s algorithm, which is a technique for generating 3D projections
[15]. This algorithm's execution is carried out by carrying out the
following steps:

1. The scanned subject is divided into three orthogonal planes, Ny,
Ny, andN,,.

2. The entry and exit points of the ray that penetrates the subject
are determined by calculating the ray's intersection with the
plane boundaries in each direction.

3. Determine the distribution of the plane indices between these
lines

4. The voxel indices and section length of the ray inside each
voxel (i.e., voxel weight) are computed.
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The method is rotated after calculating the first projection at the first
angle to obtain the next projection point at a different angle. In this
study, we simulated the projection data for the optical Shepp-Logan
head phantom (256*256*256) in the X, Y, and Z planes.

I1l. The Maximum Likelihood Expectation Maximization
Imaging Technique

The Richardson-Lucy algorithm is another name for the MLEM
algorithm, because Richardson and Lucy developed it in order to de-
blur image applications [16] [17]. This algorithm is known as
statistical iterative. In mathematical statistics there is a common
iterative method known as the Expectation Maximization (or EM)
Algorithm [18], the name of this technique originates from the fact
that in each iteration there is an expectation step, that uses an
estimation of the current parameter that is used to perform the
reconstruction, followed by a maximum likelihood step that uses this
reconstruction to adjust the estimate of the parameter [19].

In image restoration, the maximum likelihood technique is a realistic
application of the EM process that works well where the projection
data is incomplete [18]. Within the MLEM algorithm, the estimate of
the image must fit the measured projections Eq. (1) expresses this
algorithm [7].

Measurment }
Praojeet (x®0renrt)

Backproject {1}

Backproject{

next

x current %

= X w1}

The (1) in this equation is a vector of (1's). The vector has the same
dimensions as the projection data vector. The uncertainty in the data is
measured as a ratio rather than a discrepancy in this algorithm. The
MLEM algorithm searches for the best solution (image) based on the

projection data; Fig. (1) shows a diagram of this algorithm [20].

V14Y



Aaeland! Sataal| Ads Ao A AT N PR O YL PPN PR 0T (P & 1P

System Matrix

Forward Projection Comparison

Image N
- T M
initial I:> D 1= Gl |:> Z Di

N T
i=1 Zl:l aﬂi’l

) 2

Update Normalization Back Projection

T M M M
£ Z aijPi & 1 Z aizpi |43 Z ajjPi

M N T M N T N T
Zi:l Aij j—1 lel g1y Zz’:l Aij j—1 Zl:l a1y i=1 Zl:l iy

Figure (1) Diagram of the MLEM algorithm [20].

This figure demonstrates the MLEM reconstrucion process that is
initated by generating an image estimate, simulating its projections,
compairing them with the measured projections, then back-
projectioning the result, normalizing the process, and finaly updating
the image. These steps are repeated in each iteration.

Statistical iterative reconstruction algorithms have been proven
beneficial in improving image quality [20]. In the MLEM algorithm,
the objective function is defined first, then optimized. This algorithm
seeks the best solution (image) based on the projection data. Eq. (2)
[7] defines the iterations of the MLEM algorithm.

X'current
= ay Pi e (2)
Zi aij : U Zj aij churrent
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Equation (2) is employed to update the pixel (X;““""°"™) of the initial
image, by adding the back-projected effects of the contrast of the
picture pixel's (j), calculated and simulated projections (j), for each
projections ray (i). The result of this comparison then normalized
using (3; al.j), which is a back projection of a vector of (ones). This

normalized pixel is used as a modification element that multiplies the
current estimate of the image pixel with the original estimate of the
image pixel to correct the current estimate of the image pixel, which is
then used as the new initial image pixel in the next iteration [7].

I. Parallel Implementation of the MLEM Algorithm

While MLEM is a non-parallel reconstruction algorithm, it can be
applied in parallel. In this study, we introduced a parallel computation
method in the MLEM algorithm, which is used via vectorization and
parallelization through CPU to speed up the volume Image
reconstruction time. Vectorization is a digital technique that uses
vector operations rather than loop-based operations on individual
elements. In parallel computation, the automatic vectorization
mechanism is a linear transformation that converts two-dimensional
data into a one-dimensional vector. In other words, it is a compiler
optimization that converts loops to vector operations. This procedure
shortens the turnaround time. We implemented the proposed
vectorization method in the MLEM by calculating projections to
reduce the reconstruction time of the 3D image. The equations are
used to update the weight of voxels in order to reconstruct the amount
of images according to the MLEM algorithm's update equation Eq (2).
The vectorization operation is carried out by reconstructing the
MLEM algorithm using a Graphical-processing unit (GPU), which is
described as a parallel, multithread, multi-core processor with
enormous processing power. GPUs are used in the iterative
reconstruction process because matrix-vector multiplication is the
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most time consuming step in these algorithms. As seen in Fig. (2) [20]
[21], huge collections of pixel weights and detector data could be
mapped to parallel threads in GPUs and processed much faster than in
CPUs.

Partition 1

—)[ Core | H Vectorization ]
re 2

Core

Vectorization

Core 3 ]—)[ Vectorization ]
Core 4 H Vectorization ]

i

Partition N«

Y

Reconstruction
Process

v

ore 2 /ectorization
Core 3 ]—)[ Vectorization ]
Core 4 }—)[ Vectorization ]

Reconstructed
3D Volume

Figure (2) Parallelization of the projection data for 3D image
reconstruction [21].

This diagram illustrates how running the MLEM algorithm on the
GPU allowed parallel processing of large sets of pixels and projection
results. This parallel method is a mode of operation in which an
operation is divided into sections that are executed concurrently on
separate processors connected to the same machine, allowing them to
be processed even faster than CPUs. The algorithm would actually run
quicker because it takes advantage of the GPU's high efficiency to

speed the operation [20].
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IV. Results and discussion

Computing projection data

In this study, a one-degree rotation angle step is used. The size of the
obtained projections was (256 * 256 * 360), where (256 * 256) is the
size of the detector matrix and (360) is the number of projection
angles. Figure (3) depicts three projections of a Shepp-Logan head
phantom at three different angles of 0°, 45° and 90°. Figure (4) depicts
the outcome of our planned solution. The findings show that creating
the projection data took a long time. As a result, by using our
suggested vectorization of the parallel method, we are able to reduce

the time.

(@) (b) (©)

Figure (3) Cone-beam projections of a Shepp-Logan test phantom at the angles of (a) 0°, (b) 45°, and (c) 90°
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The projection processing time of (360) views before the vectorization
process takes (7.97) hours with a phantom of (256 *256 *256), but it
takes (30.51) minutes with the parallel process. This projection data
are used as raw inputs in the reconstruction process to generate 3D

images.

Results of the Reconstruction Process

The reconstructed slices of the 3D phantom test image from our rapid
parallel MLEM algorithm are illustrated in Fig. (5)
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@O

Figure (5) The reconstructed Shepp-Logan phantom images Using the
parallel MLEM algorithm (a) Axial, (b) Coronal, and (c) Sagittal

The quantitative research efficiency assessment of the reconstructed
images is seen using a Peak Signal to Noise Ratio (PSNR), Root Mean
Square Error (RMSE), and Structural Content (SC) [23].

Effect of the Number of Iterations on the MLEM Algorithm

The statistical iterative MLEM technique depends on two values,
specifically the relaxation parameter and the number of iterations. The
relaxing factor should be changed to a value between 0 and 1. We
decided, on the other hand, to investigate the influence of the number
of iterations parameter for the values (0, 10, 20, 30,... 300) with a
fixed relaxation parameter of (1). The consequence of the number of
iterations is depicted in Fig. (6) on the performance in term of the
PSNR, RMSE, and SC. The results show that in the case of parallel
and the non-parallel MLEM technique, increasing the iteration
number leads to a reduced value of the RMSE, which is a measure of
the average magnitude of the error, and increase the PSNR and SC,
which measures the peak error and establishes the degree to which
images match each other respectively.

Y4A



AR AT PN RPN P P PP P PO (P &1 P

o S o i~
wasland| palaall Al Adowe

300 ‘:F‘

o

300 o
; 250 ]

i

250 : i)
1 @ o

2 §%° 3

o 2 3
< 200 # o pe
2 } g 2
8 ¢ % 150 d
2 # 2 ®
o1 7 2 2
5] * = b
2 * 5
g # Z 100 9

Z 100 Vol 4

W
A
50 ¥ 50
-
-
e >
o 0
20 25 3 35 0.94 0.95 0.96 0.97 0.98 0.99 1
PSNR sc
300

Number of Iterations
o
o

004 005 006 007 008 009
RMSE

0 " "
0.01 0.02 0.03

(©)

Figure (6) Impact of increasing the number of iterations on (a) PSNR,
(b) SC, (c) RMSE

These findings show that increasing the number of iterations improves
the accuracy of the restored picture thus lengthening the

reconstruction process.

The Reconstructed 3D Image's Quality
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The reconstruction technique's findings using the full scan projections
details of the Shepp-Logan phantom are seen in Fig (5). The findings
reveal the restored volume's coronal, sagittal, and axial slices. In terms
of image accuracy, the Traditional MLEM approach performs
similarly to the Parallel MLEM. The calculation time of these
methods differs significantly, as seen in Table (1).

Table (1) Image quality measurements using the parallel and non-
parallel MLEM algorithm.

View RMSE PSNR SC

Axial 0.2569 11.8061  0.8311
Coronal 0.2695 11.3877  0.8833
Sagittal 0.2505  12.0242  0.7560

V. Conclusion

In this article, we demonstrated a quick version of the MLEM
algorithm using parallel computing and defined its success for CBCT.
The results show that the reconstructed images provided by the
MLEM take less time to recreate. Even with a small amount of
projection results, our parallel method performs well. Since a lower
volume of projection data means a shorter scanning period, it often
indicates a lower radiation exposure. As a result of our study, we were
able to have a better image reconstruction method with superior
accuracy, faster computation time, and fewer projection data, which
reduced the necessary radiation exposure. The MLEM solution
discussed here could be a better image restoration technique for CBCT
in clinical applications.
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Abstract— Pseudomonas aeruginosa is a common bacterium the
genus comprises some of the most ubiquitous and diverse Gram-
negative bacterial species in nature that are capable of utilizing a wide
range of organic compounds and colonizing a variety of ecological
niches .in 2006-7 report by National Healthcare Safety Network
(NHSN) at the Centers for Disease Control and Prevention ranked the
bacterium as the sixth most common healthcare associated pathogen-
causing infection. Also, it is typically found at even higher rank in
studies focused on the intensive care unit and find out as the third
most common pathogen associated with hospital-acquired catheter
associated UTlIs it has a tendency to form biofilms on the surface of
urinary catheters and leading to cause of invasive infections in burn
patients; 75% of all deaths in patients with severe burn are related to
sepsis from invasive burn wound infection. In addition to wounded
skin injury, inhalation injury is common in burn patients.
Pseudomonas aeruginosa is the major cause of morbidity in cystic
fibrosis which is define as an auto-somal receive genetic disorder, the
most common fatal genetic disease. Pathogenesis is mediated by
multiple bacterial virulence factors that facilitate adhesion and/or
disrupt host cell signaling pathways while targeting the extracellular
matrix flagellum, pilus and non-pilus adhesins as well as with
exoenzymes or secretory virulence factors like protease, elastase,
phopholipase, pyocyanin, exotoxin A, exoenzyme S, hemolysins
(rhamnolipids) and siderophores. Early detection is critical for treating
Pseudomonas aeruginosa infection. Scientists have long been
committed to establishing a rapid and sensitive detection method for
Pseudomonas aeruginosa. Currently, numerous modern detection
approaches have been developed, such as Flow cytometry ,
immunological detection methods and molecular biology-based
detection methods .However, conventional culture methods are still
the most commonly applied methods in clinical practice at present
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Introduction

Pseudomonas aeruginosa is a common bacterium(l) genus
Pseudomonas comprises some of the most ubiquitous and diverse
Gram-negative bacterial species in nature that are capable of utilizing
a wide range of organic compounds and colonizing a variety of
ecological niches. Among the members of this genus, Pseudomonas
aeruginosa is remarkable for its capacity to inhabit diverse
environments, including soil and water, and infect multiple organisms,
such as insects, plants (4) , and in the other side it consider as one of
pathogens capable of infecting humans with compromised natural
defenses and causing severe disease (1) , it is one of the most
troublesome multidrug-resistant bacterial causes of nosocomial
infections; infection with Pseudomonas aeruginosa can cause long-
term chronic diseases, particularly affecting immunocompromised
(especially neutropenic)patients or those admitted to(ICU) (12) .

Pseudomonas aeruginosa considered as one of the primary
opportunistic pathogen that causes a variety of nosocomial infections
including sepsis, (2) Hence, it is a leading cause of clinical infections
all over the world especially in patients admitted in critical care units
recovering from post-operative surgical wounds, burns, traumas and
pre-exiting lung diseases such as cystic fibrosis (5) pneumonia,
urinary tract infection, and soft-tissue infection (2). According to
Centrefor Disease Control more than 51,000 clinical infections are
reported each year in the USA with 400 deaths per year (CDC, 2018).
European Centre for Disease Prevention and Control(ECDC) has
reported 5.8 % prevalence rates of clinical infection in Germany
caused by P. aeruginosa(5) it known as a causative organism in
device-associated infections involving urinary catheters ,contact
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lenses ,prosthetic joints(3) and pulmonary disease (10) In food testing,
the WHO has identified Pseudomonas aeruginosa as an indicator of
drinking water quality while the European Communities and the
Codex Alimentarius Commission also stipulated that Pseudomonas
aeruginosa should not be detected in water. In addition,
Pseudomonas aeruginosa can cause infections at very low
concentrations. Hence, early detection is critical for treating
Pseudomonas aeruginosa infection(12) .

TAXONOMY OF PSEUDOMONAS AERUGINOSA

The Approved Lists of Bacterial Names as Pseudomonas was
published in the International Journal of Systematic Bacteriology in
1980(9).In 1850s, Sédillot observed that a blue-green fluorescent
discharge was frequently present in bandages of hospital patients and
wounded soldiers and associated with infection in surgical wound
dressings . The infectious organism has a rod-shaped and blue-green
pigmented bacterium (1) in 1894 genus Pseudomonas has been
recognised , Irwin Gunsalus and Walter Zumf have pointed out
previously that the new genus was actually presented for the first time
in 1895, by Professor Walther Migula By Freeman in 1916, the ability
of this organism to cause both severe acute and chronic infections was
recognized. and In 1960s, P. aeruginosa emerged as an important
human pathogen by Doggett, 1979. discoveries for several decades
(1).The original creation of the genus Pseudomonas by Migula
established a taxon based upon characteristics of cell morphology(9)
P. aeruginosa is belonging to the family Pseudomonadaceae(1),order
Pseudomonadales,class Gammaproteo-bacteria (4).in the right time
the current number of recognized and validly published species is 144,
including 10 subspecies; these species are present in the List of
Prokaryotic Names with Standing in Nomenclature

I1.General Characters of pseudomonas aeruginosa
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P. aeruginosa is an aerobic Gram-negative rod shape (6) are straight
or slightly curved and are 0.5 — 1.0um by 1.5 — 5.0um(8) e. Organisms
grow aerobically or anaerobically if nitrate is available as an inorganic
electron acceptor(16) non-fermenter (7) chemo-organotrophs(14)
They are motile by means of one or more polar flagella, Most species
are oxidase positive (except P. luteola and P. oryzihabitans) and
catalase positive (8) It can survive with low levels of nutrients and
grow in temperatures ranging from 4-42°C.1 ,these characteristics
allow it to attach itself and survive on medical equipment and on other
hospital surfaces(13)

Other characteristics that tend to be associated with Pseudomonas
species (with some exceptions) include secretion of pyoverdine, a
fluorescent  yellow-green  siderophore  under  iron-limiting
conditions(8) which function to scavenge iron. Redox-active
phenazines such as pyocyanin, the pigment that gives P. aeruginosa
its characteristic blue color, play an important role in electron
transport especially under microaerophilic conditions, increase the
bioavailability of iron, and enhance virulence through oxidative
stress(16) P. aeruginosa is capable of either growing as planktonic,
mobile bacteria or residing in sessile biofilm communities. These two
ways of life are linked to differential levels of expression of numerous
virulence genes, some of which are under the control of the
membrane-associated sensors RetS, LadS, and GacS, among
others(15)

Plasmid-encoded characteristics such as antibiotic resistance,
chemical resistance and metabolic capabilities are important
components of the pseudomonad genome which is another component
of Bacterial structure(14)

Type IV pili (T4P) produced by P. aeruginosa have an independent
movement of the flagellum through a solid surface due to the action of
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contraction and relaxation and referred to as twitching motility. These
have been associated with biofilm formation, an essential event in host
colonization (13)

I11.PATHOGENSITY OF PSEUDOMONAS AERUGINOSA

The 2006-7 report by National Healthcare Safety Network (NHSN) at
the Centers for Disease Control and Prevention (CDC) ranked P.
aeruginosa as the sixth most common healthcare associated pathogen-
causing infection. Also, it is typically found at even higher rank in
studies focused on the intensive care unit (ICU)(1) it's one of the
primary opportunistic pathogen that causes a variety of nosocomial
infections including sepsis, pneumonia, urinary tract infection, and
soft-tissue infection (2) Most P. aeruginosa strains possess two
chemically and immunologically distinct types of LPS, termed the A-
and B-bands(The 0-polysaccharide chain of LPS has been found to be
an important determinant of non-specific surface properties, and many
studies have demonstrated that loss of the O-polysaccharide chain can
dramatically alter the overall surface charge and hydrophobic
character of the Gram negative cell surface)(3) .

A. Urinary Tract Infection

The continuous trend of empirically treating CA-UT]I episodes poses a
great challenge for researchers, since data on uropathogens prevalence
and antimicrobial susceptibility have been increasingly more difficult
to obtain (19) P. aeruginosa is the third most common pathogen
associated with hospital-acquired catheter associated UTIs(17)in adult
when the information in children is extremely limited (18) few data
are available on the frequency and resistance rates of CA-UTI (19) it's,
although unusual as a uropathogen, is of special importance because
of its resistance to the first-line antibiotics empirically used for the
treatment of UTIs(18) Virulence of P. aeruginosa is
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multifactorial and has been attributed to cell associated factors like
alginate, lipo-polysaccharide (LPS), flagellum, pilus and non-pilus
adhesins as well as with exo enzymes or secretary virulence factors
like protease, elastase, phopholipase, pyocyanin, exotoxin A,
exoenzyme S, hemolysins (rhamnolipids) and siderophores (20) In
addition to elaboration of virulence factors, P. aeruginosa has a
tendency to form biofilms on the surface of urinary catheters(17)
(Clinica et al. 2006) (19) had mention that one of the main
surveillance of the P. aeruginosa may be belong to the using of low
cost antimicrobial agent for treatment that not give the hoped result .

B. Skin infection

Included amongst the rRNA group | fluorescent pseudomonads are
species pathogenic to humans. Those that do cause infection are
generally opportunists, promoting a variety of conditions ranging from
endocarditis to dermatitis (14)P. aeruginosa is the leading cause of
invasive infections in burn patients; 75% of all deaths in patients with
severe burn are related to sepsis from invasive burn wound infection.
In addition to wounded skin injury, inhalation injury is common in
burn patients. This results in edema (1) it's an ultimate opportunistic
pathogen which can cause life threatening infections in patients with
the compromised immune system .Hence, it is a leading cause of
clinical infections all over the world especially in patients admitted in
critical care units recovering from post-operative surgical wounds, and
Burn (5) ,one of the main reasons of Bacteremia (sepsis)in the patient
with immunocomporised Is the infection with P. aeruginosa
Symptoms are indistinguishable from gram-negative sepsis caused by
other bacteria(14) .

Skin mast cells (MCs) are known to contribute to the pathology of
various skin disorders including allergic and autoimmune dermatoses,
to test whether skin MCs are critical for the control of Pseudomonas
aeruginosa (PA) skin infections (21) Moreover, the versatile nature of
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P. aeruginosa enables it to survive under drastic nutrient depleted
environments due to its ability to use diverse energy sources and
attachment to various surfaces.

The attachment of motile bacteria to a surface followed by extensive
division and entrapping of more motile bacteria leads to the formation
of microcolonies.

These microcolonies later expand, mature and fuse with each other to
form biofilm ,These biofilm decrease the antimicrobial penetration,
give protection from host immune system and provide tolerance
against antimicrobials by inducing persistence(5) .

3. Polmunary infection
Pseudomonas aeruginosa is the major cause of morbidity in cystic
fibrosis (CF)(22) Cystic fibrosis (CF) is; an autosomal receive
genetic disorder, the most common fatal genetic disease. CF is
caused by a mutation in a gene on chromosome 7 known as CFTR
(cystic fibrosis transmembrane conductance regulator). Most
common mutant allele is AF508 (or F508del) mutation, which is a
three-nucleotide deletion of phenylalanine residue and subsequent
defective intracellular processing of the CFTR protein that is an
important chloride channel . CF is affecting 1:2,500 in the
Caucasian population . CF is multi-system disease, which affects
mainly lung and digestive system. Most CF-related deaths are due
to lung disease(1) Chronic infections present a distinct paradigm in
infection pathogenesis which may challenge conventional notions
of bacterial virulence and host defenses(23) and acute microbial
lung infection, which mimics the human acute bacterial pneumonia
(4) Pseudomonas aeruginosa has been reported to be present in the
airvays in 20% of patients with acute exacerbation of
COPD(chronic obstructive pulmonary disease). Although the
evidence is sparse and the methodology variable, it has been
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suggested that P. aeruginosa is associated with prolonged
hospitalization, increased exacerbation rate and poor long-term
prognosis in COPD patients(10) P. aeruginosa is notable for the
very high rate of attributable mortality in acute pulmonary
infections(22) It is widely recognized that CF disease is associated
with several intrinsic host defects, including impaired mucociliary
clearance, and immune and inflammatory dysregulation. The
implications of these host defects to the development of CF lung
disease are beyond the scope of this review but may be found in
excellent other ones(23) .in addition P. aeruginosa is commonly
found to be the first or second major pathogen causing
VAP(Ventilator-Associated Pneumonia) . It is the most common
multidrug resistance pathogen involved in this disease and
recovery rate of P. aeruginosa is increased with increased duration
of mechanical ventilation(1)

IVV.Virulence Factor
Pathogenesis in P. aeruginosa is mediated by multiple bacterial
virulence factors that facilitate adhesion and/or disrupt host cell
signaling pathways while targeting the extracellular matrix (Figure 2).
P. aeruginosa stands out as a unique and threating organism as it is
capable of causing severe invasive disease and of evading immune
defenses causing persisting infections that are nearly impossible to
eradicate(1) This characteristic, paired with its quick ability to acquire
new antimicrobial resistance, makes this pathogen a growing problem
in infectious disease pathology, especially when nosocomial in origin
(7) virulence factors, such as LPS , phospholipase C , and flagellin ,
have also been suggested to play roles in Pathogensity(22), Despite
possessing a large number of virulence factors, P. aeruginosa is truly
a challenging pathogen in the hospital setting as it is resistant to many
antibiotics. Also, it is capable of forming hardy biofilms, both within
the body and on the surfaces of medical instruments(1) P. aeruginosa
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Is armed with potent virulence factors. (1) P. aeruginosa expresses
numerous virulence factors that stimulate both airway epithelial cells
and professional immune cells to produce pro inflammatory cytokines
and chemokines (16).

1. Antibiotic resistant

P. aeruginosa is one of the most important bacteria with documented
resistance to multiple antimicrobial classes including [-lactams,
carbapenems, aminoglycosides, fluoroquinolones, and polymyxins (2)
P. aeruginosa produces various mechanisms of resistance to
antibiotics such as broad-spectrum beta -lactamases ,metallo-beta-
lactamases (MBL), alteration of protein binders of penicillin (PBP),
porin mutations, plasmid enzymatic modification, DNA-gyrase
mutation and active expulsion pumps.(25-26) Carbapenemics
(imipenem and meropenem) are broad-spectrum antibiotics used for
the treatment of nosocomial infections caused by P. aeruginosa.
Specific resistance to carbapenemics is attributed to the lack of porin
permeability (OprD), an increase in the expression of the active
expulsion pumps (MexAB-OprD) and to production of
metalloenzymes.(27)Carbapenem-resistant P. aeruginosa is associated
with the production of MBL and has the ability to hydrolyze all beta-
lactam antibiotics except aztreonam. It is responsible for nosocomial
outbreaks in tertiary care centers.(13)Three groups of MBL have been
identified: class A (serine dependent and partially inhibited by
clavulanic acid are inducible and nontransferable), class B (zinc
dependent ,inhibited by EDTA, inducible or associated with
conjugative plasmids) and class C (oxacillinase).(26-27) Resistance to
various antibiotics and substances withantimicrobial activity has been
associated with bacterial biofilm formation and phagocytosis by
components of the adaptive immune systemll as well as various
nosocomial infections caused by P. aeruginosa(13)
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2.Biofilm Formation

P. aeruginosa enables it to survive under drastic nutrient depleted
environments due to its ability to use diverse energy sources and
attachment to various surfaces.the attachment of motile bacteria to a
surface followed by extensive division and entrapping of more motile
bacteria leads to the formation of microcolonies. These microcolonies
later expand, mature and fuse with each other to form biofilms (5).
These biofilms decrease the antimicrobial penetration, give protection
from host immune system and provide tolerance against
antimicrobials by inducing persistence(24) In recent years the
worldwide emergence of multidrug-resistant strains of Pseudomonas
aeruginosa has been observed. this opportunistic pathogen produces
mechanisms of resistance to several antibiotics.The resistance to
carbapenems in P. aeruginosa strains has been associated with
bacterial biofilm formation favored by the presence of
exopolysaccharides (EPS) embedded in an extracellular matrix and to
the production of type IV pili (T4P)(13). Type IV pili (T4P) produced
by P. aeruginosa have an independent movement of the flagellum
through a solid surface These have been associated with biofilm
formation, an essential event in host colonization. these filamentous
structures located at one pole of the bacteria are involved in various
mechanisms such as adherence to human cells, formation of
microcolonies, bacterial aggregation, phage receptor, evasion of the
immune response and cellular signaling (28) it is capable of either
growing as planktonic, mobile bacteria or residing in sessile biofilm
communities .These two ways of life are linked to differential levels
of expression of numerous virulence genes, some of which are under
the control of the membrane-associated sensors RetS ,LadS ,and
GacS ,among others (15). in sub acute and chronic infections, the
accumulation of intracellular dinucleotides (cyclic diguanidine
monophosphate) favors a biofilm mode of growth with the formation
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of an extracellular polysaccharide matrix, thus enabling the organisms
to avoid innate immune clearance mechanisms and persist in human
airways.(16).

3.outer virulence factors of P. aeruginosa

flagellum, pilus and non-pilus adhesins as well as with exoenzymes
or secretory virulence factors like protease, elastase, phopholipase,
pyocyanin, exotoxin A, exoenzyme S, hemolysins (rhamnolipids) and
siderophores. These factors have been shown to play an important role
in pathogenesis of P. aeruginosa induced infections like respiratory
tract infections, burn wound infections and keratitis(17) toxins for
interbacterial competition, but the secreted effectors also enhance
invasion of host cells through activation of the PI3K/Akt pathway to
cause actin rearrangement.Other bacterial products such as phenazines
(e.g., pyocyanin), initially considered to be metabolic waste products,
have strong effects on other microorganisms and also are toxic to host
cells through oxidative stress. Whereas lipopolysaccharide often is
considered to be the major immune stimulatory factor in gram-
negative bacteria, P. aeruginosa(16)

P.aeruginosa possesses a single polar flagellum composed of
polymerized flagellin, its major structural protein, and attached to a

transmembrane motor complex.

The flagellar-host interaction plays a major role in defining the
iImmune and inflammatory

outcomes of PA infection, as the flagellar complex interacts with
immune and non-immune cells through its structural components and
as well as motility function. The flagellar-host interactions have been
extensively characterized at the cellular and molecular level. Flagellin
Is best known as a pathogen-associated molecular pattern that binds to
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the extracellular Toll like receptor TLR5 (29) and intracellular NOD-
like receptor (NLR) neuronal apoptosisinhibitory protein (NAIP) (30),
in human (31), leading to activation of the pro-inflammatory MyD88
pathway and the NLRC4-inflammasome, respectively

Beyond its ability to activate host cell signaling pathways, the
flagellum also promotes adherence and colonization of host surfaces,
and various specific targets have been identified including MUC1
mucin , heparin sulfate , surfactant protein A, and asialoGM1 (23)

The type 111 secretion system (T3SS) is a complex needlelike secretion
machinery found in gram-negative bacteria that allows the
translocation of bacterial effectors directly into the cytoplasmof host
cells, causing cytotoxicity, or subversion of host defenses (32). The
T3SS causes tissue injury, promotes bacterial dissemination and has
been implicated in the pathogenesis of acute and invasive infections,
including pneumonia (36—

38). Four T3SS-dependent effectors have been identified in PA,
namely ExoS, ExoT, ExoY, and ExoU, and have been
recentlyreviewed  elsewhere (32). The T3SS effectors cause
disruption of host cell cytoskeleton (ExoS, T, and U) and cleavage of
phospholipases (ExoU), leading to cell death, a breach of epithelial
and endothelial barriers and killing of phagocytes(33). ExoS also
dampens phagocytosis by interfering with lysosome signaling in
macrophages

PA produces several secreted proteases, which include LasB (also
known as PA elastase or pseudolysin), LasA, AprA, and protease V.
Secreted PA proteases interact with a wide range of host molecules,
leading to diverse outcomes, from degradation of structural
components tomodulation of inflammatory responses. The PA
proteases are most studied for their ability to cause direct tissue
damage, and they are primarily known as virulence factors involved in
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the pathogenesis of acute infections. LasB, a broad specificity
metallo-protease, degrades elastin (34), disrupts epithelial tight-
junctions, and reduce endothelial barrier integrity (23).

LPS (also known as endotoxin) is a major component of the outer
membrane of Gram negative bacteria. LPS is composed of three
components: the lipid A and core oligosaccharides that form the outer
leaflet of the bacterial outer membrane, and the O-antigen
polysaccharide which interacts with the extracellular environment.
LPS is recognized by the Toll like receptor 4 and myeloid
differentiation factor 2 complex (TLR4-MD2). The O-antigen consists
of highly variable and immunogenic oligosaccharide repeats which
elicit a strong humoral response (35-23). During chronic infection, the
LPS undergoes important adaptive changes at the level of its synthesis
and structure, leading to modification of the lipid A structure and loss
of O antigen which likely promote immune evasion. Lipid A acylation
patterns or addition of positively charged components, renders the
outer membrane more resistant to host antimicrobial peptides(36-37-
23) .

V .Diagnosis methods

Early detection is critical for treating Pseudomonas aeruginosa
infection. Scientists have long been committed to establishing a rapid
and sensitive detection method for Pseudomonas aeruginosa.
Currently, numerous modern detection approaches have been
developed, such as Flow cytometry , immunological detection
methods and molecular biology-based detection methods .However,
conventional culture methods are still the most commonly applied
methods in clinical practice at present(12).

A. Culture method
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Conventional Pseudomonas aeruginosa detection methods are based
on the biological characteristics of the bacterium under certain culture
conditions(12) Pseudomonas species grow well on standard broth and
solid media such as blood agar, chocolate agar, and MacConkey agar,
which are recommended to isolate Pseudomonas species from clinical
specimens. Selective agar containing inhibitors such as cetrimide can
also be used for isolation and presumptive Pseudomonas colonies
may be nearly colourless, but white, off-white, cream, and yellow
colony pigmentation is common. Fluorescent colonies can be readily
observed under ultraviolet light. (8)P. aeruginosa is the glucose non-
fermenting Gram negative rod most often associated with human
infection. It has the characteristic grape-like smell of
aminoacetophenone. It is a strict aerobe with a growth temperature
range of 5-42°C. The characteristic blue-green appearance of
colonised/infected pus or of an organism culture is due to the mixture
of pyocyanin (blue) and pyoverdin (fluorescein, yellow). Production
of blue-green pigment is indicative of P. aeruginosa(38). Some
strains produce other pigments, such as pyorubin (red) or pyomelanin
(brown). Almost all strains are motile by means of a single polar
flagellum. P. aeruginosa can produce at least six colonial types after
aerobic incubation on nutrient agar for 24hr at 37°C. The most
common, type 1, is that of colonies which are large, low, oval, convex
and rough, sometimes surrounded by serrated growth. Colonial
variation from one type to another does not necessarily indicate the
presence of more than one strain. Many strains exhibit metallic
iridescence with colonial lysis. This resembles lysis by bacteriophage,
but is not associated with phage activity(8).

B . Immunological assays

Immunological techniques utilize the highly species binding between
antibodies and antigens and facilitate qualitative or quantitative
detection based on species reactions resulted from antigen—antibody
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binding theimmunoassays.currently applied that used for detecting P.
aeruginosa include(ELISAS), (IBT), immunofluorescence
,immunoelectro-phoresis (34) and solid-phase radioimmunoassay (12)

1.Enzyme-Linked Immuno Sorbent Assays (ELISAS)

ELISAs are based on an immunological technique that utilizes
enzyme-catalyzed reactions to enhance the sensitivity of the species
antigen—antibody reaction.(39) The underlying principle is that
antigens or antibodies with immunological activity are immobilized
on the surface of a solid-phase carrier, and then the antigen or
antibody sample to be detected is reacted with the immobilized
antigen or antibody molecules, followed by the addition of enzyme-
labeled antigen or antibody molecules prior to incubation. Finally,
enzyme-catalyzed substrates are added for luminescence detection(40)
and the enzymatic reaction plays a role in signal amplification.
Currently, Granstrom et al. developed a species ELISA-based
detection method against antibodies from patients infected with
Pseudomonas aeruginosa, using 4 extracellular proteins as antigens:
exotoxin A, elastase, alkaline protease, and phospholipase C.(41) The
method was tested on samples from 39 burn patients, and the results
showed that the detection of antibodies against exotoxin A and
phospholipase C by ELISA could be used to monitor Pseudomonas
aeruginosa infection in patients.

IgM levels increased during early infection but did not continue to
increase in the later stages of infection, Thus, despite the specificity
iIssue, ELISA is an important technique which has been widely used
for the detection of pathogens(12) .

2. Enzyme-linked immunoelectrotransfer blots (IBTs)

IBTs, also known as enzyme-Linked Immune Electro Transfer blots,
are immunoassays involving the integration of gel electrophoresis and
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immunohistochemistry.(42) IBTs involve the separation of protein
samples by sodium dodecyl sulfate poly acryl amide gel
electrophoresis (SDS-PAGE) and transfer to a nitrocellulose
membrane as the solidphase carrier, using electric transfer system.(43)
The chronic infection caused by Pseudomonas aeruginosa can be fatal
for CF patients. Shand et al. (1988) prepared a standard antigen
(StAg) of Pseudomonas aeruginosa to serve as a basis for developing
the IBT method with serum antibodies. A comparison with the crossed
immune electrophoresis (CIE) method showed that the sensitivity of
the IBT method was approximately 2 orders of magnitude higher than
that of the CIE method, with good reproducibility. The results of their
study also showed that IBT could be developed into a highly sensitive
assay for detecting early Pseudomonas aeruginosa infection in CF
patients(12).

3. Immuno Fluorescence methods

Although immune enzyme techniques have good sensitivity,t heir
relatively tedious procedures have limited further development.
However, immune Fluorescence methods developed on the basis of
immunological techniques involve simpler operating procedures with
a good sensitivity and specificity, thus, they are considered to be
among the mostpromising assays for pathogens (44) In addition, the
development of nanotechnology has brought new opportunities for
fluorescence assays .Shibuya et al. (1987)(45) used the immune
fluorescence technique for the first time to perform rapid in situ
detection of Pseudomonas aeruginosa in sputum samples. Tang et al.
(1992)(46) established a direct immune fluorescent antibody-staining
method for detecting Pseudomonas aeruginosa in sputum samples
using serum-specific monoclonal antibodies, in order to assess the
status of pulmonary infection. The results showed that this method
had a detection limit of 10 colony-forming units (CFU) per mL and
could be completed within 3 h. However, the greatest drawback of
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immune fluorescence methods is a low signal-to-noise ratio, which
may lower its detection specificity. Immuno fluorescence technique is
steadily improving with the passage of time.

C. Molecular Biology Assays

Alongside the development of polymerase chain reaction (PCR) in the
1980s and the continuous progression of molecular biology
methods,scientists have established numerous effective molecular
biology assays that have been widely applied for detecting pathogens
and have provided a technical basis for epidemiological
investigations, molecular biology-based methods for rapidly detecting
Pseudomonas aeruginosa have also developed rapidly.(47)

1. Conventional PCR methods
The PCR technique is one of the most important inventions over

the past 3 decades. In recent years, PCR-based assays for
Pseudomonas aeruginosa also have developed progressively.
Kingsford et al.(47)established a PCR detection method for P.
aeruginosa that specifically targets the 16S rRNA gene. The method
allows the detection of 1 pg chromosomal DNA or 1 _ 105 CFU
mL_1 of P.aeruginosa Detection sensitivity can be increased up to 1
fg chromosomal DNA or 10 CFU mL_1 if detection is based on the
use of a fluorescent probe. Hummel and Unger(48) established the
first PCR method that specifically detected P. aeruginosa based on the
exo-toxin A gene and evaluated the effectiveness of this method for
rapid P.aeruginosa detection in mechanically ventilated patients. The
results showed that the PCR method targeting exotoxin A gene
detected 57 positive samples out of 364 total samples, whereas the
conventional culture method only detected 36 positive samples,
indicating that the exotoxin A gene-based PCR method had higher
sensitivity

Yy



A AT N PR O YL PPN PR 0T (P & 1P

2. Real-time, fluorescence-based quantitative PCR

In 1996, Applied Biosystems, Inc. (USA) invented the real-time,
fluorescence-based quantitative PCR (real-time qPCR) method that
enables quantitative detection via real-time monitoring of PCR
reactions by introducing fluorescent molecules into the reaction
mixture. Currently, it has become one of the most widely used nucleic
acid-based molecular detection techniques for pathogens.(49) Qin et
al.(50) established a multiplex real-time PCR assay that
simultaneously and specifically detected the 16S rRNA and gyrB
genes of P.aeruginosa in CF patients, and validated their reliability
and sensitivity as compared with other specific genes, such as oprl,
exoA, and algD. The method enabled detection of P. aeruginosa in
CF patients within a shorter period. Motoshima et al.(51) developed a
real-time PCR method using melting curve analysis (MCA), which
specifically targeted the gyrB gene, this method could readily
distinguish P.aeruginosa from other bacteria. Comparison between
the performance of the real-time PCR method and the Vitek detection
system, using 224 Gram-negative bacterial samples, confirmed that
this method could accurately distinguish P.aeruginosa from other
Gram-negative bacteria within 3 h.

3. Multiplex PCR
The main advantage of multiplex PCR is its ability to simultaneously

amplify multiple PCR products in a single reaction, thereby enabling
multiplex detection and significantly reducing the detection cost and
time requirements.(52) Microorganism induced diseases are usually
complicated with infections by multiple pathogens, for instance,
bacteria can easily enrich and grow on the walls of catheters in
patients with mechanical ventilation and renal intubation, leading to
mixed infections with multiple bacteria, but a single plex PCR assay
cannot be used to simultaneously detect multiple bacterial species.(12)
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Several studies have been conducted to establish multiplex PCR
assays that include P.aeruginosa. simultaneously detected
Pseudomonas fluoresces and Pseudomonas aeruginosa in clinical
samples using a duplex PCR assay. This method had 100% sensitivity
and 74% specificity, with a detection limit of 102 cells per mL in skin
biopsy specimens from patients with burns and sputum samples from
CF patients. Da Silva Filho et al. developed a multiplex PCR assay
that simultaneously detected P. aeruginosa, Burkholderia cepacia,
and Stenotrophomonas maltophilia in the saliva and respiratory
samples from CF patients (53)

4. Isothermal amplification techniques
Isothermal amplification techniques have overcome the shortcomings

of conventional PCR methods, which require thermo cycling for
amplification. Isothermal amplification enables the rapid amplification
of nucleic acid molecules at a constant temperature, which has not
only reduced the equipment demand, but also has a higher
sensitivity.(54) Some recent studies have reported use of the loop-
mediated isothermal amplification (LAMP) technique to detect P.
aeruginosa. Goto et al. developed a LAMP assay based on a hydroxy
naphthol blue (HNB) colorimetric assay , which targeted the oprL
gene of P. aeruginosa specifically. The results showed that the LAMP
assay had 100% specificity for the serogroup with a >10-fold greater
sensitivity than conventional PCR. It could detect 130 CFU per 0.1 g
of mouse feces or 3.25 CFU per reaction. In addition, performing the
assay only required 2 h from DNA extraction to detection.(55)
Moreover, this technique was also used to detect other organisms(12).

5. Fluorescence in situ hybridization (FISH) technique

using peptide nucleic acid (PNA) probes FISH based on PNA probes
Is a rapid diagnostic technique for pathogens. PNA probes are more
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conducive to hybridization than oligo nucleotides owing to their
neutral charges. The targets of PNA probes are the rRNA molecules,
which are

abundant in nature, and thus do not need to be amplified during the
detection of single microorganisms (56) In addition, PNA probes are
barely affected by impurities in clinical samples; therefore, they have
higher efficiency in directly detecting pathogens in clinical samples,
such as blood, saliva, and wound cultures (57)Sggaard and his
colleagues evaluated the feasibility of using FISH with PNA probes to
detect E. coli and P. aeruginosa in clinical blood cultures. The results
showed that the method had 94.1% sensitivity and 99% specificity in
detectingP. aeruginosa.(58)

6. Aptamer-based in situ detection methods

Aptamers, also known as “artificial antibodies,” are short nucleic acid
or peptide sequences capable of binding to a target molecule with high
specificity and affinity (59) Aptamers have several advantages over
antibodies, such as easy production, easy storage, easy modification,
and low cost. In addition, aptamers exhibit greater affinity and
specificity for

targets. Therefore, aptamers have been widely applied for detecting
pathogens in recent years.(60) selected a bacteria-targeting ssDNA
aptamer that specifically bound P.aeruginosa and utilized its specific
binding capacity to develop a rapid FISH method for detecting P.
aeruginosa. The results showed that the method had excellent
specificity, and the entire detection process took 1.5-2 h. Hence, the
method can potentially facilitate clinical Pseudomonas aeruginosa
detection(61).

7. PCR-ELISA methods
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Kurupati et al. used the PCR-ELISA DIG Labellingplus kit (Roche

Diagnostics Ltd, Lewes, UK) to establish a method for detecting P.
aeruginosa in blood cultures by targeting the oprl gene.(62) The
principle of the method is to first amplify the digoxin-labeled PCR
product, which is then hybridized with a bio tinylated probe. The
resulting hybridization product is immobilized in a microwell plate via
a biotin-streptavidin coupling system, followed by incubation with an
antidigoxigenin peroxidase conjugate. Finally, the substrate molecule,
2,2-azino-di-3-ethylbenzithiazoline sulfonate, is added to enable
detection. Using this method, the authors correctly identified 73
positive samples and 42 negative samples with 100% specificity and
sensitivity. The method could shorten the blood culture time from 2-3
days to 6-8 h(12) .

D. Electrochemical assays

Electrochemical analysis is a rapid and sensitive analytical method
involving a compact device that enables qualitative and quantitative
detection, using the electrochemical properties of materials.(63) Liu et
al. (2011) designed an electrochemical DNA biosensor based on stem-
loop structured probes to detect P. aeruginosa.(64) The principle of
this method entails opening of the stem-loop after hybridization, so
that the biotin molecule on the probe can bind streptavidin-labeled
horseradish peroxidase (SA-HRP) in solution, after which HRP
catalyzes the production of an electrochemical signal. Sensitivity test
results showed that the method could be used to detect 16S rRNA at a
concentration as low as 0.012 pg mL_1, with a linear relationship
between 0.3-600 pg mL_1. Webster et al. (2014) reported a
disposable carbon electrode sensor that could directly detect
pyocyanin production by P. aeruginosa

in samples.(65) The electrochemical detection of Pseudomonas
aeruginosa pyocyanin in samples could be completed within 5 min,
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and the entire procedure does not require sample preparation and -
isolation steps. Furthermore, the method has exhibited excellent
sensitivity and specificity. In the same year, Sismaet and colleagues
Improved the sensitivity of square wave voltammetry (SWV) in
analyzing pyocyanin production by supplementing the culture with
tyrosine and valine as positive regulators of pyocyanin (66) .

E.MALDI-TOF MS assays

Matrix-assisted laser desorption/ionisation time of  fight mass
spectrometry (MALDI-TOF MS) is a new type of soft ionizationmass
spectrometry, which is used to map the protein spectrum of
microorganisms.(67) The mass spectrometry data of clinical
microorganisms are compared with the standard protein database of
known microorganisms to achieve the purpose of identification.(12)
Because of its rapid, accurate, sensitive, automated and high
throughput, MALDI-TOF MS has become an efficient microbial rapid
identification technology used in clinical diagnosis, environmental
monitoring(68) and microbiological classification studies. Some
researchers have applied thistechnique to the identification of
P.aeruginosa. Imperi et al. (2009) report a detailed description of the
periplasmic proteome of the wild-type P. aeruginosa strain PAO1 by
2-DE and MALDI-TOF/TOF analysis.(69)
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Abstract: In this paper, we study a Wireless sensor networks
(WSN) which is capable of autonomously forming a network
without human interaction. Each node in a WSN acts as a router,
forwarding data packets to other nodes. Without routing protocols,
these routers cannot work together in phase. A central challenge in
the design of WSN is the development of routing protocols that can
efficiently find routes in a network. To find out the best routing
protocol, we discuss two routing protocols namely AODV (Ad-hoc
On Demand Distance Vector), and DSDV (Destination Sequence
Distance Vector). Overall performance of these protocols was
analyzed by comparing end-to-end delay.

Keywords: AODV, DSDV, WSN , routing protocol

1. Introduction

Wireless sensor networks are poised to growth the performance of
many army and civil applications, which includes catastrophe
management. Typically, sensors acquire records approximately their
surrounding and ahead that records to a command center, both at
once or thru a base-station. Due to inhospitable conditions, these
sensors are not always deployed uniformly in an area of interest and
some sensors can be unreachable because they are too distant from
the base-station or simply because there exist obstacles in their path.,

to find out the best routing protocol, in this paper the two routing
protocols namely AODV (Ad-hoc On Demand Distance Vector), and
DSDV (Destination Sequence Distance Vector) are compared.
Overall performance of these protocols will be analyzed by
comparing end-to-end delay. Wireless sensor networks (WSN) are

Yva



A AT N PR O YL PPN PR 0T (P & 1P

composed of a finite set of sensor devices geographically distributed
in a given indoor or outdoor environment (usually predefined).
AWSN aims to gather environmental data and the node devices
placement may be known or unknown a priori. Network nodes can
have actual or logical communication with all devices; such a
communication defines a topology according to the application. For
instance, there can be a WSN with both types of topologies being the
same (mesh, star, etc.). However, this may not be the case for all
applications. The logical topology is mainly defined based on the
nodes. However, this may not be the case for all applications. The
logical structure is mainly defined on the basis of nodes logical role
(tasks, etc.). It can be either ad hoc or strategy based (self-regulation,
clustering, pheromone tracking, etc.). The strategy is determined on
the basis of the resources available to the network. Central
modulation techniques are suitable for networks where processing
power capacity is often dependent on a unique device. In such cases,
this device is responsible for processing, coordinating and managing
the sensible

information activities. It also forwards this data to the pelvic node
(Fig. 1). The main advantages of this approach are as follows:

(1) Central layouts allow for more efficient energy management.
(2) Roaming is permitted within the network.
(3) Network coverage analysis simplified.

(4) Awvailability of context information allows better application
design (contract placement, application realization, etc.).

In distributed modulation techniques, information is managed
by each node and decisions are made locally and are limited to its
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neighbors (single hop neighbors). The main characteristics of
distributed networks include:

(1) There are independent organs.
(2) Each node shares information with its neighbour.

(3) Suitable for distributed applications (multi-agent systems, self-
regulating systems, etc.)

(4) The information is mainly sent to one node.

(5) Interconnection devices (routers, bridges, etc.) are not
wanted.

(6)Its flexibility allows it to target harsh environments[1].

Fig(1) centralized strategy

2. Challenge

The complexity of the information forwarding process requires
powerful algorithms. The former should ensure that specific tasks
are performed with similar performance to centralized solutions.
Self-organization has been one of the most important distributed
technologies in recent years. A sensor network using this strategy is
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able to achieve an emergent behavior in which nodes interact
individually and coordinate independently (Fig. 2). The goal is to
achieve tasks that are beyond their individual capabilities as a
single node. Examples of such techniques are found in nature
(insect colonies, biological cells, flock of birds, behavior of ants in
search of food, etc.).[1]

\/m Base station or
N\
/\) \/\ Q sink node

/_\ \,"\
v .
O Intermediate node —— Bidirectional link
O Communication node (leader) . _, Bidirectional communication

C‘ Ordinary nodes with the BS node

Fig (2) self-organization strategy

Dedicated protocols for distributed wireless sensor networks must
be able to provide efficient power consumption taking into account
mobility of the nodes, environmental noise, limited batteries and
message loss, among others. Without routing protocols, these routers
cannot work together in phase. The main challenge in designing a
WSN is to develop routing protocols that can efficiently find paths in
a network. To find out the best routing protocol, we discuss two
routing protocols, AODV (On Demand On-Demand Distance
Vector) and DSDV (Destination Sequence Distance Vector). The
overall performance of these protocols was analyzed by an end-to-
end delay comparison. [1]
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3. Routing in Wireless Sensor Networks

Routing is the process of determining the direction in which
traffic is sent between a source and a destination. Moreover, it is
necessary to perform data communication tasks. In WSNSs, the
network layer is mostly used to implement the routing of
incoming data. However, most source nodes in multi-hop
networks cannot reach the trough (i.e. BS) directly with their
single radio transmission range. Hence, the intermediate sensor
nodes have to transmit their packets. As noted before, sensor
nodes are limited in terms of power supply, storage, and
bandwidth. These limitations together with the typical
deployment of a large number of sensor nodes pose many
challenges for the design and Sensor network management. [2]

With the function mode, the WSN routing protocol can be
designed in three different ways. The first two options are
proactive and reactive, while the other option is promiscuous
mode. The mixed option was considered in this study since some
protocols implemented a mixture of both proactive and reactive
patterns in their routing mechanism in order to meet the
requirements of the intended application of WSNs. According to
the nodes' sharing patterns, the protocol can be straightforward,
flat, and aggregation-based. Similarly, according to the basic
network structure, there are four types: Data-centric, hierarchical,
location-based, and quality-of-service (QoS) routing [2]. Figure
3 represent these type :
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|Classw‘ﬂcation of WSN Routing Protocol |

|PathE5tabI'\shmem| |Network5{ructure| Protocoloperation| |Im’ﬂatorofCommunicationl

—{Proactive | Flat | H Mulipath Based | Source |
|Rea_|ctive Hierarchial | [ CQuery Based | Destination |
Hybrid Location Based‘ H Negotiation Based

L| Coherent and Non-
Coherent Based

Fig (3) The classification of WSN Routing Protocol

3.1SDV

DSDV s a proactive routing protocol based on the idea of the
Bellman-Ford routing algorithm with some improvements [3]. In
DSDV, each node maintains a routing table, which lists all available
destinations, the next hop for each destination and a serial number
generated by the destination node to provide loop freshness. Serial
numbers are generally even in the presence of an association;
Otherwise, an odd number is used. Using the routing table stored in
each node, packets are sent over the network.

Thus, DSDV is not suitable for highly dynamic networks. Figure 4
shown below represents the implementation of the DSDV protocol.
Table 1 shows the routing information stored in Node 6 as Figure 4.
The destination column represents the destination nodes across the
network. The next hop field column represents the adjacent node that
can forward data to the destination node. The metric column
represents the number of hops the destination is from the node. The
sequence number column represents the destination sequence number

[4].
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Fig (4) Implementation of DSDV Protocol

Destination | Next Hop | Metric | Sequence
Number

1A 4 3 | S231
2A 4A 2 | 58992
A 4A 3 | SM33
4A 4A 1 S441 4
5A 5A 1 5155 5
6A 6A 0 | S0676
TA 7A 1 177
8A SATA | 2 | 5828

Table 1

3.2 AODV AODV is a development on the DSDV algorithm because it
reduces the number of broadcasts by creating on-demand paths.
AODV discovers routes when necessary. For a passive connection, it
IS not necessary to create paths to the destination. When the desired
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methods do not arrive within the expected time, the AODV Time To
Live (TTL) expires. The nodes of each valid route use routing tables
to store routing information. Stores the route table [5]. Sequence
numbers are used to provide up-to-date routing information for path
novelty criteria and for loop prevention. Lifetime is updated every
time the road is used. The absence of a welcome message is defined as
an indication of link failure. Figure 5 shows the path discovery
process for AODV. If node S needs a path to node D, then node S
sends the routing request to A. Similarly, node S needs a broadcast
routing request to its neighbors. If a node receives a D RREQ, it enters
a reverse path for S and sends a RREP message. If the link between B
and D fails, it sends a RERR message. [6]

Fig (5) AODV Route discovery process

4-The Implemented System
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Interactive systems adopt a "message oriented" approach. All
components interact through messages sent and received
asynchronously. This message communication creates a time limit
between components, making separation possible over time
(allowing competition) and space (allowing distribution and
mobility). This separation is a requirement for complete isolation
between components and is the basis of resilience (the ability to
handle failures and recover) and resiliency (the ability to "scale™
horizontally).

Figure 6 represent the NAM of NS2 program

Table 2 represent the simulation setup using Network simulation
program NS2 .

Table 3 and table 4 represent simulation results for AODV and
DSDV routing protocols with TCP traffic connection and varying

speed |
protocol AODV,DSDV
Simulation time 50ms
Number of Nodes 10
Packet type TCP
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Queue type Priority Queue
MAC type IEEE 802.11
Area 200 m x 200 m
Channel type Wireless
Speed 8m/s
Traffic type FTP

Table 2 simulation setup

Packet Packet Drop
Speed ) Average
Node (m/s) Sent Receive packet EED {ms)
(packet) (packet) (packet)
10 16855 15830 1025 216.188
20 47353 46772 581 124545
50 30 43907 42381 1526 150.685
40 36355 35924 431 214.819
50 52990 52508 482 210.314
10 27377 26239 1138 150.703
100 20 28256 27566 1690 254,981
30 22644 21343 1301 184.444
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40 26585 25409 1176 179.688

50 23322 22661 661 201.642

Table 3 simulation results for AODV

Packet Packet
Node S(pme/i():l Sent Receive Ave;an?se) EED
(packet) | (packet)
10 40630 37077 133.794
20 39384 36002 141.966
50 30 40518 37217 119.47
40 52929 49822 141.271
50 40174 37509 152.475
10 29959 22138 166.878
20 37344 28306 92.1499
100 30 31397 23472 217.103
40 28216 20422 162.459
50 34623 26833 148.744

Table 4 simulation results for DSDV
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5. Conclusions

point in time

Fig (6) NAM of NS2 program

After simulation the two routing protocols by using network
simulation (NS2) and applied different metrics such as speed, we
reach to the DSDV protocol have lower end to end delay rather than
the AODV routing protocol in the same environments.
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Abstract:

Because of the leading video preparation tools and turmoil
around the world, advanced forgery video has become just a real
social issue for people and their security and in fact a problem for
nations. In this paper, we present a viable strategy for identifying
advanced videos with motion transcription (forgery). This strategy
works first by applying Fast Affine Invariant Image Matching
descriptors for video frame, which is variable for changes in lighting,
axis, angle, etc. Because of the similarity between the sticky area and
the copied region, the descriptors are coordinated between one another
to search for imaginable forgery in the frames. The exams are directed
to demonstrate the viability of this strategy with various forms of
fraud and to assess its durability and its vulnerability to spread of
video frames processing, deep learning is used within this paper in
order to verify the forgery videos within the system, the accuracy of
the system shows 94.27%.

Introduction:

Digital image forensics is a division of digital forensics which
deals with probing the digital photographs for their truth and realism.
Images have high wvulnerability to the modifications. Those
modifications are performed by the attackers with the aim of changing
or concealing its meaning with the use of the advanced software of
Image editing. Hence, those images need to be authenticated. [1] This
might be a task of high importance in the case of using the images as
evidences causing changes in the judgments like, in a law court and
represents dangers to the government, businesses, and public. [2]

The main issues that the methods of digital image forensics
attempt at solving is identifying the source and the detection of digital
images’ integrity. Identifying the source is involved with the
determination of ways through which images are produced, such as
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scanner, camera, and regenerative algorithm. It is possible to confirm
the integrity through the analysis of images for its modification. [3]

The video demonstration has proven itself as one of the
productive ways of the sharing of thoughts and sentiments. The
extensive creations of the portable and reasonably-priced devices of
video recording, such as the cell phones and the digital cameras,
activated a fast enhancement in visual data generation. [4] Different
fundamental areas such as the justice courtrooms, journalism, and
world-wide conferences utilize the videos as a communication way.
None-the-less, the insurance about validating such contents cannot be
given. The use of software tools of high-quality, which have the
ability of easily altering contents within videos, has questioned the
authenticity of the videos. Which is why, the importance of this area
has arisen, which is capable of effortlessly detecting alterations in
videos. [5]

The researchers in the premature time have discovered the
approaches of the Active Forensics such as the digital watermarks or
signatures for defending the authenticity of the visual data [6].
Although those approaches need early source data which is associated
with the capturing of the forgery, which is why, the detection turns
into a difficult process. The approaches of the passive Forensics have
depicted the concerns toward it in the past years. The passive explains
its meaning through the blind examination of binary information
without the need for the external data [7]. Those approaches have
proven their efficiency for images, however, the issue for the detection
of the doctored encoded videos stayed unchanged concerning higher
authenticity and accuracy. In addition to that, the forged exposures for
high-resolution and long videos with conventional approaches have
shown less efficient and low-performance measures.[8]
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The area of the Deep Learning lately gained an importance to
build a sufficient and very accurate model through operating on many
data-bases. Deep convolution neural networks (DCNNs) fall within
the area of the deep research of Al that have been widely used for the
categorization of the images and classifying those images according to
the similarity in the obtained features and ultimately carrying out
additional researches on images, such as the object or pattern
recognition, localization, and forgery detection.[9]

The present research has been concentrated on the improvement
and the accuracy of the detection of the inter frame Video forgery with
the use of the DCNNs. Broadly, the video-forgery can be classified
into 2 classes, inter- or intra-frame forgery. In the case where the
authentic contents of the distinct frames have been changed, it is taken
under consideration as intra-frame forgery. Some frames for instance,
a video data-set via Image Processing Research Group (GRIP) [10]
have been illustrated in Fig. 1. None-the-less, in the inter-frame type
of forgery, the changes is performed in the frame sequence. Fig. 2
demonstrates the sample from the data-set of the inter-frame forged
videos by Reverse Engineering of Audio-Visual Content Data
(REWIND) [11].

With alterations in the videos, the new correlation is added
between original frame section and that of inserted section helping in
the detection of the forgery (CMFD). The replicated fragments may
accomplish any of the shapes and may be existing at various positions,
which is why, it has turned out to be a computationally costly job
locating every potential forged frame with particular dimensions and
shapes. Lin et al. have explained this concept through the introduction
of a scheme [12] for the detection of the duplication of frames through
the detection of the differences in histograms of 2 end-to-end frames.
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The patches similarity is assessed through the use of a block-
based process which can measure the spatial relationship of the
successive frames between fake and original clips. Wang et al. [13]
have worked on that impression of similarity. They have characterized
a matrix on temporal relationship which can symbolize similarities
between all frame sets in a sequence which are used for distinguishing
the forged frames from the original frames in input video. That
approach has only been capable of detecting the static forgeries and
for some of the videos, the precision was not substantial.

Hyun and associates have utilized the analogous idea of the
relation and have implemented it based on noise. They have proposed
a forensic approach [14] for perceiving the alterations in the videos of
surveillance with the use of the sensor pattern noise (SPN). The
approach partially identifies the changed areas through the omission
of the components of the high-frequency in the provided video with
the use of a factor of scaling based on noise correlations. However,
this approach has been focused as well on the detection of the partial
static forgery types. Xu et al. [15] have clarified the index of the
correlation based on the intersection of the histogram and have
accomplished a 90.4% recall. The results of their examinations have
shown that any tampers in the video are going to result in disturbances
in regularly occurring correlation coefficient values. Andy&Haikal
[16] have changed the index of the similarity for hashing the changes
in the values between 2 successive frames. They have characterized a
hash function taking an adjustable extent information block as input
and static value of the hash so produced may be used for the
localization of replications.

Some of the authors cracked the issue of the tampering with
newly proposed framework of the CNN. Kiran et al. have suggested a
semi-supervised and unsupervised method [17] for detecting the
irregularity through the exploration of this variety of the samples,
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utilizing the linear estimates with the PCA and non-linear estimations
by the auto encoders and DCNN. Their results have shown to be
considerably better compared to the traditional methods.

He et al. have proposed a CNN based mechanism [18] which
can prepare the layer of the preprocessing for the detection of the re-
positioned frames. In addition to that, the overfitting has been
mitigated through the addition of the convolutions to the suggested
NN. However, they did not clarify the video-wise forgery detection.
Long et al. have suggested a parallel approach [19] for detecting the
frame drops through the utilization of temporal and spatial
correlations within a segment of the video. The network errors have
been suppressed by the periodically examination of the score of
confidence. However, the run-time has been rather a big issue. The
forged regions as well as the anomalies such as the blur identification
have been performed with the NN-based approaches. Xu and
colleagues have proposed an architecture [13] for the deconvolution of
images through the presentation of a DCNN for capturing blur
degradation characteristics. The correlation between the conventional
arrangements and a suggested model has been computed for
describing the de-convolution compared with different artifacts of the
blurring. Yao et al. have suggested an approach [21] for the detection
of the object-based tampering for the sophisticated codec encoded
forged videos. They have defined a CNN which can ultimately capture
the high dimensional characteristics from so made image patches. A
new layer of the absolute difference for lowering down the sequential
redundancy between 2 frames of a video is there. However, they can
merely find the replicated frame however, were not capable of
localizing the specific area.

For the sake of increasing the accuracy the effectiveness of the
approach, the auto encoders have played a significant part. D’ Avino et
al. have come up with a method [22] which can ground on the auto
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encoders and the recurrent NNs (RNN). A phase of the training
provides the auto encoder with the ability of acquiring an intrinsic
source prototype. The huge re-construction error can support to
distinguish fake from authentic frames.

The examination above has illustrated that the conventional
methods to perceive the counterfeits have not been capable of
handling large data-bases and in the case where they have been
enforced, the time of the execution and the algorithm complexity are
not bearable. However, the DNN are useful in the fast automatic
feature-learning and as a result in the reduction of the human effort.

Figure (1) video frames original (up) &video frames forged (down)
from GRIP video dataset
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Figure (2) video frames original (up) &video frames forged (down)
from REWIND video dataset

3 Proposed System:

In this paper the proposed system consist of many phases in order
to cover the area of forgery detection, the main two phases of the
system is:

e Training phase: the system will be trained to detect the forgery
of the image.

e Testing phase: the system will test and evaluate the outcome
of the system.

The input data is pre-trained using the CNN model before inputting
the system main two phases since the data of each frame is generally
similar so the video sequence includes a group of the successive
frames. There is are similarities between those frames with solitary
differences of the moving entities. The similarity might be a result of
analogous background. Those frames have been re-sized in order to
achieve fast computation. The framework of the CNN takes those
frames as input and every one of its layers will extract some relevant
features whose complexity continues to grow with every one of the
successive hidden layers.

The CNN details used for the initial training of the data set of video is
showing in figure (3)
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Input Layer 5x5%3 Conv (stride [1 1], padding [4 4 4 4
(114x114x3) _+ (stride [1 1], padding [ D |

[ ReLU Activation |
¥
55 Max Pool (stride [2 2], padding [0 0 0 0]) ]
3
§x5x32 Conv (stride [1 1), padding [4 4 4 4]) |
"
I ReLU Activation |
v
5%5 Max Pool (stride [2 2], padding [0 0 0 0]) |
v
5x5%64 Conv (stride [1 1], padding [2 22 2]) | I 3 Fully Connected ]
¥ v
| ReLU Activation | | Softmax |

%
3x3 Max Pool (stride [2 2], padding [0 0 0 0]) |

Figure (3) Convolutional network used for the initial training dataset

3.1 training phase:

Many steps used within the phase in order to get the required results

of the system, Figure (4) and algorithm (1) show the main architecture
of the system:

] VIDEO FRAMES ' l ‘ VIDEO FRAMES
v !

. I 3
Preprocessing l Convert frame to gray scale Preprocessing i Convert frame to gray scale ‘

v v

Feature extraction Feature extraction

1 Keypoints Detection using FAST ] ‘ Keypoints Detection using FAST '
: E v

. Local Descriptors using FAST l [ Local Descriptors using FAST i

v y
¥

Feature matching

‘ Clusters Local Descriptors using fuzzy c-means }

'

’ Matching using deep learning ‘

v

l Similarity rate normalization (S) ‘
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Figure (4) proposed system architecture

Algorithm 1: copy move forgery detection in videos

Input: video to be cheeked for forgery
Output: video in which forged regions are marked

Start

Stepl: Read the input video.

Step2: extract input video into frames for both train data and test data.
Step3: pre-process the frames to convert it to gray scale.

Step4: extract features from each frame using FAST.

Step5: feature matched using fuzzy c-mean.

Step6: train and matching using deep learning (CNN).

Step7: similarity and forgery output.

End

I. Pre-processing: the first step in training phase which is aim to
remove any noise from the frame and reduce the size of the
frame the operation is done via converting the frame into gray
scale.

The color frame (red, green and blue) is converted to gray using the
following equation:

((0.3*R) +(0.59 *G) + (0.11 * B))
Where R= red, G=green and B=Dblue

Il. Feature extraction: as a result of the rotation and scale
invariance characteristics of the SIFT, the key-point-based
approach using SIFT has gained popularity. The second step in
training phase which is aim to extract the internal features of the
frame in any direction, rotation, illumination or size. This is
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done using Fast Affine Invariant Image Matching which is one
of the SIFT family algorithms and these features are saved for
both tested and trained frame.

The data of the frame need to be scribed within the system in a
way that may help the verification step and matching process
within the system.

Fast Affine Invariant Image Matching is a fast feature
extraction method, where ASIFT applies the SIFT strategy
among every conceivable blend of reenacted inquiry and target
pictures; though this IMAS adaptation thinks about in a solitary
stage both arrangement of hyper-descriptors originating from
the question and target pictures.

This is useful for the copy move forgery detection since the
frame origin data still inside the original frame and only few
changes connected to the original frames pixels is there (the
forgery ones).

This feature extraction is finished by essentially applying set of
change to pictures utilizing relative techniques the came about
information will just practically identical with the Scale
Invariant strategies like (SIFT and SURF) FAST used to
register the base discrete arrangement of change before the
examination procedure applied and includes acquired which
made the whole procedure precise in time and assets.

They came about a picture will experience a lot of descriptors
that are spared about a portion of the hour of different
descriptors with a similar exactness and the features removed to
explain to great features that can be utilized to clarify the frame.
The calculation will, for the most part, take a shot at flat and
vertical and worldwide features.

Figure (5) shows sample image feature extraction using FAST.
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) ig (5) image ure etact ing F _.
I11.Verification: this step is the third step in training phase which

consist of two main sub-steps:

e Clustering: the features extracted from the previous step
is clustered using fuzzy cluster assignment (fuzzy c-
means), the aim of this step is to provide better matching

results and improve the results obtained.

e Matching: this sub-step use to match remains features

which will use deep learning method (CNN) for

matching.

Using deep learning for matching by classifying the features of the
frame with the other database frame, the characteristics of the deep
learning network (convolution neural network (CNN)) is shown in
table (1), with 15 layers that are used to classify the data of the

dataset.

Table (1) CNN network specification

layer

details

Layer 1: input layer

Image Input size 512,512x3 images
with 'zero center' normalization

Layer 2: convolution layer

size 32 5x5 convolutions with
stride [1 1] and padding [2 2 2 2]

Layer 3 RelLU

ReLU function

Layer 4 Max

Pooling 3x3 max pooling with
stride [2 2] and padding [0 O 0 O]

Layer 5 Convolution

size 32 5x5 convolutions with stride
[1 1] and padding [2 2 2 2]

Layer 6 RelLU

ReLU function
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Layer 7 Max Pooling

3x3 max pooling with stride [2 2]
and padding [0 0 0 O]

Layer 8 Convolution

size 64 5x5 convolutions with
stride [1 1] and padding [2 2 2 2]

Layer 9 RelLU

ReLU function

Layer 10: Max Pooling

3x3 max pooling with stride [2 2]
and padding [0 0 0 O]

Layer 11: Fully Connected

64 fully connected layer

Layer 12 RelLU ReL U function
Layer 13 Fully Connected 2 fully connected layer
Layer 14 Softmax softmax

Layerl5 Classification Output

Output layer

Figure (6 and 7) shows the execution of the proposed system and the
proposed architecture.
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Figure (6) proposed system design
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Figure (7) System accuracy and training progress

The system accuracy shows 94.27% using 10 epochs with 6720

iterations.

I. Similarity: using the similarity, mean correlation is calculated
to find the similarity of the system which decides if the detected
frame as forgery is real forgery based on frame details saved
within the system database.

The frames have been categorized as forged in case of having a
correlation which is less than the average correlation. The mean

correlation of sampled videos are shown in table (2)

Table (2) mean correlation of samples video

Yy

videos Mean Correlation
Video 1 0.9047
Video 2 0.9973
Video 3 0.8687
Video 4 0.9781
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Video 5 0.9618
Video 6 0.5037
Video 7 0.9311
Video 9 0.9601
Video 10 0.9823
1 tank 0.6625
2_man 0.6366
4 helicopter 0.7025
5 hen 0.7534

6 _lion 0.6609
7_ufo 0.7559

8 tree 0.7880

9 girl 0.7145
10 dog 0.6650

3.2 testing phase:

The result obtaining after execution of the proposed system is
shows 94.27% accuracy of the system, where the detection process
work on the frame details as explains in the last section, table (3)
shows sampled of the tested frame within the system where table (4)
shows the tested frame details within the system.

Table (3) samples of testes images using the proposed system four

out of 100
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No Test Image Test Image re
Image
1 Suspect
Zoom 1x :
Result

This image IS NOT a forgery

Image

2 Suspect

Zoom 1x E{

Result

This image IS NOT a forgery

Yi¢



el atasalf Al e

AR AR N\ P IS [ PYEL PPN PR 0] (PSP

3 Results of the different steps of the algorithm
Suspect

Zoom 1x

Result

This image IS a forgery

lge Results of the different steps of the algorithm

4 Suspect

Zoom 1x

Result

This image IS a forgery

Table (4) tested image details during execution within the system

of 38 video
Test Keypoint | Matching Checkup locate result
video matching Time matching
Video 6376 30 sec. Match Yes Not
1 forgery
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Video 8054 32 sec. Match Yes Not
2 forgery
Video 1193 20 sec. Match Yes forgery
3
Video 1741 21 sec. Match Yes forgery
4
Video 5393 29 sec. Match Yes forgery
5
Video 2437 23 sec. Match Yes forgery
6
Video 2637 24 sec. Match Yes Not
7 forgery
Video 3635 28 sec. Match Yes Not
8 forgery
Video 1800 22 sec. Match Yes forgery
9
Video 548 19 sec. Match Yes forgery
10
Video 2028 21 sec. Match Yes forgery
11
Video 1386 21 sec. Match Yes forgery
12
Video 3607 28 sec. Match Yes forgery
13
Video 4293 28 sec. Match Yes forgery
14
Video 6398 21 sec. Match Yes forgery
15
Video 1951 23 sec. Match Yes Not
16 forgery
Video 1205 17 sec. Match Yes Not
17 forgery
Video 7522 29 sec. Match Yes forgery
18
Video 2867 20 sec. Match Yes Not
19 forgery
Video 2657 20 sec. Match Yes Not
20 forgery
Video 4420 24 sec. Match Yes forgery
21
Video 2261 19 sec. Match Yes forgery
22
Video 2904 20 sec. Match Yes forgery
23
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Video 838 16 sec. Match Yes forgery
24

Video 4987 24 sec. Match Yes forgery
25

Video 1374 17 sec. Match Yes forgery
26

Video 2307 19 sec. Match Yes forgery
27

Video 600 16 sec. Match Yes Not
28 forgery

Video 909 17 sec. Match Yes Not
29 forgery

Video 4664 24 sec. Match Yes Not
30 forgery

Video 1684 19 sec. Match Yes forgery
31

Video 590 16 sec. Match Yes forgery
32

Video 2082 19 sec. Match Yes forgery
33

Video 5498 26 sec. Match Yes forgery
34

Video 6351 31 sec. Match Yes forgery
35

Video 2361 19 sec. Match Yes forgery
36

Video 728 16 sec. Match Yes forgery
37

Video 1406 17 sec. Match Yes forgery
38

Dataset details

The NN has been trained with millions of the images which are
helpful for it in learning the features of the objects in the frame.
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REWIND Data-set

This data-set of videos includes 20 videos that have ten forged
and ten authentic ones which form totally 6,950 frames. The separate
sequence of videos with a pixels resolution of 320x240 has a 30fps
frame rate. Some of the authentic videos have been given by the
Surrey University Library for Forensic Analyses (SULFA) data-base
[16] and the associated mat files are useful as ground truth.

GRIP Data-set

This data-set of videos includes 40 videos, 10 of which are
forged, 10 authentic, 10 are compressed YouTube videos and the rest
10 are binary masks serving as Ground truth. Every one of the video
sequences is of a resolution equal to 1,280x720.

Computer characteristics

The algorithm has been implemented on MATLAB 2018-a
where a variety of the tool-boxes were used. Those are Computer
Vision System Tool-box and DNN Tool-box for the Deep learning
algorithmic functions and the Parallel Computing Tool-box for
operating with the GPUs and multi-core processors. The NN Toolbox
Model for the VGG16 Network was used as well, due to the fact that
its network has a pre-training experience the machine configuration
operated on has been listed in Tableb.

Table (5) Parameter Configuration of used computer

algorithm Accuracy (%)
Pun et al. [23] 90.8
Subramanyam and 89.7
Emmanuel [24]

Wang and Farid[25] 70.0

Su and Li [6] 92.6

proposed 94.27
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Accuracy (%)
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Figure (8) proposed system accuracy compared to other proposed
algorithms

Conclusion:

In this paper a proposed method that use convolutional neural network
were used in order to detect the forgery videos or forgery content
within the videos, the dataset first trained using deep CNN, the video
entered the system will be converted to frames in order to detect the
forgeries with each frame, then the frames are pre-processed by
convert it to gray scale, features extracted from each tested frame
using FAST, And these features matched using fuzzy c-mean.

The train and matching process is done using deep learning (CNN)
and the similarity and forgery result is shoed using the correlation.

System shows high accuracy rate comparing to other algorithm that
use the same dataset videos.
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System shows high accuracy rate comparing to other algorithm that
use the same dataset videos.
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Abstract—This paper is submitted to explain the design of switchable
band stop filter, by using folded ring resonator perfectly matched
band-stop filter with DC switching circuit to be able to have two
responses (band-stop, all-pass). The main concept of that design that it
can produce a band-stop response when the signal travels through two
different ways one contains resonator with (A/4) or -90 phase shifts
and other having -270 phase shift which resultant in signal
cancellation at that certain frequency. The other response can be
produced by blocking the signal line with the resonator of -270 phase
shift so all the signal travels through the -90 resonators so all
frequencies in the input will be passed to the output.

Index Terms—notch filter; reconfigurable; all-pass; matched band-
stop filter; switchable filter.

I.  INTRODUCTION

A lot of research has been done for multiband, ring resonator and
bandstop filter. Nowadays, in the telecommunication sector it has lot
of work to do and research. Based on size, price and user friendly need
to lot of work. Toreiterate, the main focus of this research project is
to design a multiband ring resonator matched bandstop filter.
Multiband bandstop filters are essential in its application in
telecommunication devices, where they would selectively remove
bands of unwanted signals. With the increasingly widespread
implementation of telecommunication devices (such as smart
devices), there is a growing need for such filters to be miniaturized,
hence the primary motivation of this research.
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. MINIATURIZED MATCHED BAND-STOP FILTER

The design for a miniaturized matched band-stop filter with high
rejection level was reviewed (Adoum et al, 2011). The new method
proposed by Adoum et al (2011) made use of a multiband band-stop
filter design which would be more compact and perfectly matching
at all frequencies. It would also achieve high stop-band attenuation,
even with low Q factor values.

In the method proposed, the filter would need to be cascaded to
provide multi-band bandstop capability. This could be seen in Figure
1, where 2 built prototypes of the filter proposed were cascaded to be
able to perform multiband bandstop operation. The measured
response was plotted in Figure 2.

response was plotted in Figure 2.

Fig. 1. Photograph of multiband bandstop filter design
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Fig. 2. Measured response for miniaturized multiband matched
band-stopfilter

The need to be cascaded could be seen as a limitation. Due to this
limitation, it would be unfeasible to achieve multiband bandstop
capability if the amount of stop bands required were large. Increasing
the amount of cascading filters would increase the overall size of the
filter, thus effectively nullifiedthe advantages offered by this design.

. DUAL MODE RING RESONATOR MATCHED
BANDSTOP FILTER

In the following research (Zahari et al, 2012) that was reviewed, the
authors have demonstrated a dual-mode ring resonator matched
bandstop filter. The filter design could be configured between allpass
and bandstop response at a frequency of 1 GHz. The dual-mode ring
resonator structure is composed of two degenerate modes or splitting
resonant frequencies using a perturbing stub. PIN diodes would be
used as the switching element to change between the two states of
operation.
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Fig. 3. Prototype of Reconfigurable Dual-Mode Ring Resonator
Matched Bandstop Filter at 1GHz.
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Fig. 4. Bandstop Response of Reconfigurable Matched Filter (PIN
Diode in OFF State) (a) simulation and (b) measurement
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Fig. 5. Allpass Response of Reconfigurable Matched Filter (PIN Diode
inON State) (a) simulation and (b) measurement.

This research provided valuable insight into designs of a dual-
mode ring resonator that could be reconfigured according to
requirement, in this case, from a band-stop to an all-pass
configuration using PIN diodes as switching elements. However, the
design demonstrated does not include the capability to provide
multiband bandstop operation.

im. RECONFIGURABLE MULTI-STATE COMPOSITE SPLIT-RING
RESONATORS:

In the next research reviewed, by Ninic et al (2016), two
topologies of the reconfigurable C3SRRs with three concentric split-
ring resonators (SRRs) were introduced. The proposed design could
be switched from triple-band to several dual-band and single-band
configurations. Reconfiguration would be done by detuning individual
SRRs, which would have been non-function in the structure due to
significant change of their resonant frequencies. The two detuning
schemes which were used would not significantly increase insertion
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loss and did not require a complicated bias circuit, these were
achieved by grounding the SRRs using PIN diodes and by
interconnecting adjacent SRRs. The two topologies are illustrated in

Figure 6.
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Fig. 6. C3SRRs with PIN diodes and dc bias circuit in: (a) five-
statetopology, (b) seven-state topology. Input feeds are
omitted.

The two resulting topologies of the C3SRRs were versatile,
capable of multiple configurations, had small dimensions, and had
low power consumption and insertion loss. The results also
showed that the filter is capable of performing all bandstop
operations as required, in both topologies.

Iv. MULTIBAND SPLIT-RING RESONATOR BASED PLANAR
INVERTED-F ANTENNA FOR 5G APPLICANTS
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This paper (Ishfaq et al. 2017) discuss about the fifth wireless
networking generation 5G, focuses on several frequency bands,
such as 6 GHz, 10 GHz, 15 GHz, 28GHz and 38GHz to reach
high data rates of up to 10 Gbps or more. Multiband antennas are
required by the industry to cover these distant frequency bands,
which is a much more difficulttask. A novel multiband split-ring
resonator was developed. It consists of a PIFA, an inverted-L
parasitic element, a rectangular shaped parasitic element, and a
PIFA top plate split-ring resonator (SRR). A band notch at 8GHz
and a resonance at 10GHz are created by the implementation of a
split-ring resonator, while the insertion of an inverted-L shaped
resonator. The concept is simulated using a simulation of Ansys
Electromagnetic Suite 17 Software kit. The simulated and
calculated effects, which are usually in good agreement, are
compared and analyzed.
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Fig. 7. Geometry of an SRR based PIFA, (a) Top view, (b) Side
view

S, (dB)

Rethection coefhcient

L ¢ 8 10 12 4
e Siemple PIFA

=== PIFA with mveried | parastic dement

== PIFA with inveriad L and rectangular parasitic elemnent

Fig. 8. Magnitude of the simulated reflection coefficient of the
PIFA withand without the inverted-L and rectangular shaped
parasitic strips.

v. DESIGN OF MULTIBAND MATCHED BAND-STOPFILTER
USING T-SHAPE RESONATOR NETWORK SYSTEM

In this research by Hassan et al (2018), they develop Multiband

Matched Band-Stop Filter Using T-Shape Resonator Network.
Microwave for a band-stop filter can split the frequency band within
a wider-ranging communication front-end system. Band-pass by
using the T- shape resonator. The simulation method uses the
Advanced Design Framework for this design (ADS) Software for
simulation and produced using FR-4 boards. This project would be
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able to isolate the project in real conditions. Signal of interest at
desired frequencies from interference signals. (Hassan et al. 2018)
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Fig. 9. RF front end of the cellular base station system
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Fig. 10. Band-stop frequency response with lower cut-off
frequencies, f1 andupper cut-off frequencies, 2

VI. MINIATURIZED MULTI-BAND FILTER USING CIRCULAR
SPLIT RING RESONATOR AND NULL GAP SEPARATIONS
BETWEEN ALL PARALLEL LINES
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In the paper of Miniaturized Multi-Band Filter Using Circular
Split Ring Resonator and Null Gap Separations between All Parallel
Lines by (Ahmed et al. 2020). This paper introduces a new filter for
multi-band stopband loaded by a short metamaterial circuit. Firstly, it
studies and compares two filters loaded by stubs and open ring
resonators (ORRSs). In terms of miniaturization, the ORRs make
further effects by moving towards low frequencies and low
frequencies. The equivalent L-C circuit model filter and other
features are analyzed. There is a prototype of the filter with SRRs
coupled Manufactured and weighed. (Ahmed et al. 2020)

o o | = Q =i
o e :‘{'M"}ECS -

@ (b)
Fig. 11. Design of the filters. (a) With Stubs. (b) With ORRs cells.
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Fig. 12. Electrical responses of the two filters with Stubs and ORRs.

I.  DESIGN OF MULTI-BAND BANDSTOP FILTER

The proposed structure comprises E-shape resonators and
microstrip feeding line which is created on FR4 substrate having
dielectric consistent of 4.3 and thickness of substrate is 1 mm. The
qualities impedance of the feed line is 100 ohm. This layout
comprises a centrally loaded resonator. A loaded component is
appended at the focal point of the transmission line. The
transmission line can be either uniform or non- uniform. Besides,
it very well may be a microstrip line or other unbalanced
transmission line.
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Heigt = 44.73 mm

Width = 10 mm

Fig. 13. Layout of the designed multi-band BSF

Table 1. Simulated Results of the Proposed Multi-Band Bandstop
Filter.

Parameter Simulation
Center frequency (GHz) 1.1.3.2, 5.4 and 7.5
Insertion loss . (dB) |-0.01, -0.03, -0.24 and -0.15
Return loss . (dB) -43.44, -45.34, -39.66 and -36.81
Group delay Less than 0.5 in pass band

The synthesis of the multi-band bandstop channel (MBBSF)
with E-shaped resonators. The circuit has four stopbands at 1.1
GHz, 3.2 GHz, 5.4 GHz and 7.5 GHz with controllable focus
frequencies and transmission capacities. Multi-band execution is
achieved all the while by utilizing the E-formed resonators.
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Because of its palatable stopband execution, the filter can be
valuable for current communication technology.

CONCLUSION

While previous research has been no doubt helpful to further

the goal of miniaturizing multiband bandstop filters, the designs
proposed could be further improved.

[1]

[2]

(31

[4]
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Abstract:

The continuous monitoring of the patient lying in the hospital takes a
great deal of time and effort from the medical staff, so there was a
need to work the patient monitoring system directly, which is to send
data to one observer and inform about dangerous cases. The idea of
this paper depends on the establishment of a LAN network between
patients and the doctor or the nurse monitors the cases so that the
effort has been reduced and the working cadres have been reduced,
and there is also an important aspect which is the aspect of accuracy,
where the readings are accurate and error-free.

1.1 Introduction

Trusty completely of holder parameters such as main ingredient
admire and measure, respiratory respect, bosom surround, blood-
oxygen cram, and separate revision parameters have become a
common feature of the mind a look after of critically regretful
patients. Its suitable to monitoring and make known to blame is
shooting for efficacious crate care, electronic monitors off-times are
used to collect and display physiological figures. Increasingly, such
data are cool buying non-invasive sensors immigrant nigh horribly ill
patients in a hospital’s medical-surgical accoutrements, labor and
oversight suites, nursing homes, or patients’ own homes to detect
unexpected life-threatening conditions or to record routine but
required data efficiently. We ever try on of a cause surcease as
underscore depart watches for and warns against—serious or extent-
threatening events in patients, critically ill or otherwise. Package
monitoring stuff be meticulously adjusted as “repeated or loyal
evidence or symmetry of the dispute, monarch or throw away
physiological behave oneself, and the act of life provoke machine, for
the plan of governing administration decisions, beyond when to make
therapeutic interventions, and assessment of those interventions” [1].
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An example in any event stop may weep merely sudden caregivers to
potentially devil-may-care events; weird additionally provide
physiologic input figures used to control directly connected life-
support devices. In this affair, we dissuade the consequence of
computers to shoved caregivers in the store, make public, storage, and
culpable, including critique of clinical observations, making
therapeutic recommendations, and alarming and alerting. clinical
evidence was in the suggestion of constituent and respiratory excise,
boon pressures, and flows, but for the time being they compute
unifying data immigrant bedside rig which turn close gases,
chemistry, and hematology as well as integrating data from many
sources outside the intensive-care unit (ICU) [2]. In spite of we direct
upon alongside reference to patients who are in ICUs, the customarily
conviction and techniques are also applicable to other hospitalized
patients. For specimen, invalid monitoring may be ideal for diagnostic
any way you look at it become operative in the calamity block or for
healing purposes in the operating acreage. Techniques lapse simply an
occasional majority recoil non-native were second-hand unequalled in
the ICU are join normally second-hand on general hospital units and
in some situations by patients at home [2]. The plan the post-haste
monitoring from the alloy room for collection tip about changes of
appropriateness condition. This obligation fixed with overture
environment and capture real-time activity pattern. They specifically
sense thrifty which yielding for clinical analyses and the cryptogram
provides reflex pertinence alerts algorithm to kind the health problems
In beginning stage that is very useful for possible treatment.
Everywhere this hint Old to publicize the details travelled through the
Arduino using xbee[3].

Literatures Review

Lin et al. (2006) used a (PDA) technology and wireless local area
network (WLAN) technology to design a mobile patient monitoring
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system that measurement heart rate, three-lead electrocardiography,
and SpO. The result of design system shows it’s better than the
monitoring with medical devices [4].

Megalingam et al. (2012) investigated the new system depended on
WSN to monitoring blood pressure, temperature, ECG, and EEG in
real-time to avoid attendant to each patient to collect data. The
succeed to monitoring six patients in the same time with saving of
power and cost in the hospital [5].

Cahyadi et al. (2015) designed a sketch a static internal to look to the
patients using visible light communication (VLC). The result show the
VLC is suitable to exchange data between devices [6].

Salah Uddin et al. (2017) suggested intelligent system that transfer
patient data of sensors through the internet of thing technology. The
system can detect the up normal data and send notification to the
doctor. The doctor and nurses don’t need to go to patient to monitor
satiates of patient, they can monitor from the home [7].

In this paper we try to design a new health care system that measure
temperature and heart rate by wireless connection depended on Xbee
technology.

1.2 materials and method
1.2.1 Materials:
A. Network Capability

*Point-to-Point: Information is sent/received between brace device
and pair another device. This is the simplest maker, but exclusive of
scream hugely adaptable.

 Point-to-Multipoint: information is sent/received between one
device and many other devices.
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* Do research Reticle: A coalition of the P2P and P2M types. The
crucial different is that data will often pass-through intermediate
devices in a manner similar to the way the internet works. Mesh
networks are self-establishing and self-healing. They are the largest
flexible and physical meet, but potentially the first complex to set up

[4].
B. Antenna Types

Whatever sub-type, there is a choice of aerials.

»  Chip: Mounted on the Xbee module, this is a good solution for
most people. The chip antenna is a low-profile device, and doesn't
really take up any space.

*  Whip: A solid, but flexible wire antenna, this sticks up about
20mm above the surface of the Xbee PCB. It can be moved around
to maximize signal strength, or to stick out of an enclosure.
Correspondingly, because it can be moved, it can also be broken off
Is care is not taken, of the solder connection becomes stressed.

« u.FL : This is not an aerial, but a connector for an external
aerial. The u.FL format is tiny, and can be plugged / unplugged only
a few times before it starts to fail. We do not recommend it for
experimentation / prototyping [8]

« RPSMA: Again - this is a connector for an external aerial. The
whole RPSMA / SMA thing can be confusing, but this is a gold
screw-threat connector with a solid, pointy pin in the middle. Aerials
similar to the type that is used on PC wifi cards can be screwed in
(check their type first!), and it's possible to use properly matched
aerials on longish coaxial leads. This means that the aerial can be
changed or positioned easily.[8]
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C. Configuring the Xbee

a breeze segment of software suspect X-CTU, provided by
manufacturer Digi. X-CTU allows you to reflash the firmware of
variant modules, the universe it easy to cast link terminus as a
coordinator, and one as an endpoint. In colleague, X-CTU offers a
honest destined program consequence wind you bottom impede cruise
two different modules are able to send and receive data.[9]

D. pulse sensor

Pulse Sensor Amped is a plug-and-play heart-rate sensor for Arduino
and Arduino compatibles. It can be used by students, artists, athletes,
makers, and game & mobile developers who want to easily
incorporate live heart-rate data into their projects. Pulse Sensor adds
amplification and noise cancellation circuitry to the hardware. It's
noticeably faster and easier to get reliable pulse readings. Pulse Sensor
Amped works with either a 3V or 5V Arduino [10].

1.2.2 Method

The implemented conventions would be control at the accessory loose
upon someone c fool: We father authenticate the Arduino program in
the contrastive calculator and thither libraries we denote to create the
program and to execute that we will visit www.arduino.com. We
justify duo of Arduino uno with a handful of of xbee screen and xbee
including profit temperature antenna team a few of unexceptionally
Im35 and pulse sensor and two leds for transmitter receiver marker.
As shown in (1)
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Figure(1) . The component used

Up we remark the angle of the program as shown in arrive and
if we deficiency to upload exploration we strength forward
movement to operation outfit be confident of scrutiny become
join ZIP survey and chose library. The library determination
join transfer And befitting we fortitude be formed program and
upload it on the Arduino and acquaintance the component with
Arduino. The would-be encrypt of the operation is shown in fig
(2) is shown the bloke regard of xbee and arduino
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Figure (2). The Transmitter Part

The proposed system of the project is shown in figure (3) is shown the
receiver part of xbee and Arduino

Figure (3) . The Receiver Part

The code will be uploads to the Arduino ¢ program as shown in figure
(4) at first it must know the pin before void setup.
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Figure (4). The Arduino ¢ program

Then it must write the pins if them inputs or outputs also in void loop
it must write the main program and what the user want all these
programs order in ¢ language and the ic at mega 328 will understand
what the user want as shown in figure (5)

est | Arduino 1.5.8

loop () |

volatile boolean QS = false; ‘ if (@S == true) {
1t val= analogRead(Al);
id setup(){ = int tem =val*0.48875855;

lay(1000);
interruptSetup();
1

id leop(){ - ]
1

Figure (5) the Arduino ¢ program

1.3 Result

The result we have are shown in figure (6) and if we see there is out of
range in the heart rate and the temperature and that outing explain that
when the user doesn’t put his figure on the sensor there is out of range
read and also there is error ration in the result we have and if we want
make the error ratio more less, we must bring an original sensor and
these will more cost so we depending on these sensors.
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BB X_CTU [COMS8] = =®
About
PC Settings | Range Test Terminal |Modem Configuration |
SRR Lazer Close | Assemble| Ciear | Show
EEEERA OTR [v RTS [v Breek [ | ComPort | Packet | Screen | Hex
1 .Heart rate: 83 4 -
‘ .Heart rate: 98
.Heart rate: 134
.Heart rate: 177
.Heart rate: 229
.Heart rate: 187
.Heart rate: 159
.Heart rate: 149
.Heart rate: 149
.Heart rate: 148
.Heart rate: 123
.Heart rate: 107
.Heart rate: 100
.Heart rate: 238
.Heart rate: 218
.Heart rate: 217
.Heart rate: 175
.Heart rate: 67
.Heart rate: 69
.Heart rate: 64
.Heart rate: 64
.Heart rate: 66
.Heart rate: 238
.Heart rate: 237
.Heart rate: 236
.Heart rate: 235
.Heart rate: 233 Temp=24 C*
.Heart rHeart rate: 232 Temp=30 C*
.Heart rate: 233 Temp=30 C*
.Heart r
=]
COM8 9500 8-N-1 FLOW-NONE Px: 936 bytes

Figure (6): The Result We Obtained

And if we make a table for the real and theoretical result as shown in
table (1)

Practical (| Theoretical || Practical || Theoretical
Heart rate || heart rate temp temp
67 72 30 32
333 out 33 36
70 73 546 out
70 73 19 22
80 74 40 45
82 74 45 47
90 80 896 out

Table (1): Theoretical and Practical Result
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The last there is figure (7) is shown the finishing of the work

Figure (7): The Finishing of The Work

1.4 conclusion

By using the system, the healthcare professionals can monitor,
diagnose, and advice their patients all the time. The health parameters
data are stored and published online. Hence, the healthcare
professional can monitor their patients from a remote location at any

time.
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ABSTRACT

This study aims to explore feminist viewpoints in Jane
Austen’s works in general. As a famous 19th Century novelist,
Jane Austen tried to show the realities of women in her time. The
common theme in all Austen’s works includes the marriages of
young women and the general social class structure of England in
the 19th Century. Jane Austen was a published female novelist
who wrote under her own name which can be seen as an
important feminist quality. She gifted six novels to readers about
women centred in the thoughts, desires and behaviours of them.
Besides, new innovations in the 19th Century literature have also
been mentioned in this study.

Keywords: Jane Austen, 19th Century Literature, Feminism

INTRODUCTION

The 19th Century has brought new trends to literature and is the
most important period in many countries as well as England’s
literary history. Eagleton (1996:16) claims that the modern sense
of the word literature only really gets under way in the nineteenth
century. The general features of literary works in the 19th century
were concerned with class distinction, industry, democracy, art
and culture.

The 19th Century opens with Romanticism, a movement that
spread throughout Europe in reaction to 18th-century rationalism,
and this century developed itself with a design to react against the
dramatic changes on people. The French Revolution in 1798 was
a basis for the romantics. Urgan (1989:169) mentions that
Rousseau is considered the father of Romanticism.
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According to romantics, the most important feature of a work is
to express the feelings. According to Moran (1991:91), from now
on, a work is no more a mirror but a window which is open
through the soul of the artist. It was, in fact, only with what we
now call the Romantic period that our own definitions of literature
began to develop.

Romanticism is a sweeping but indispensable modern term
applied to the profound shift in Western attitudes to art and human
creativity that dominated much of European culture in the first
half of the 19th century, and that has shaped most subsequent
developments in literature, even those reacting against it. In its
most coherent early form, as it emerged in the 1790s in Germany
and Britain, and in the 1820s in France and elsewhere, it is known
as the Romantic Movement or Romantic Revival. Its chief
emphasis was upon freedom of individual self-expression:
sincerity, spontaneity, and originality became the new standards
in literature, replacing the decorous imitation of classical models
favoured by 18th-century neoclassicism.

Rejecting the ordered rationality of the Enlightenment as
mechanical, impersonal, and artificial, the Romantics turned to the
emotional directness of personal experience and to the
boundlessness of individual imagination and aspiration.
Increasingly independent of the declining system of aristocratic
patronage, they saw themselves as free spirits expressing their
own imaginative truths; several found admirers ready to hero-
worship the artist as a genius or prophet. ‘The restrained balance
valued in 18th-century culture was abandoned in favour of
emotional intensity, often taken to extremes of raptures, nostalgia
(for childhood or the past), horror, melancholy, or sentimentality,
almost all showed a new interest in the irrational realms of dream
and delirium or of folk superstition and legend. The creative
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imagination occupied the centre of Romantic views of art, which
replaced the ‘mechanical’ rules of conventional form with an

‘organic' principle of natural growth and free development’,
(Baldick, 1991.(

The literary work in Romanticism itself comes to be seen as a
mysterious organic unity, in contrast to the fragmented
individualism of the capitalist marketplace: it is 'spontaneous’
rather than rationally calculated, creative rather than mechanical.
The word ‘poetry’, then, no longer refers simply to a technical
mode of writing. For Eagleton (1996:17-19), poetry has deep
social, political and philosophical implications, and at the sound
of it the ruling class might quite literally reach for its gun.
Literature has become a whole alternative ideology, and the
'imagination’ itself, as with Blake and Shelley, becomes a political
force. Its task is to transform society in the name of those energies
and values which art embodies. Most of the major Romantic poets
were themselves political activists, perceiving continuity rather
than conflict between their literary and

social commitments. Eagleton adds that for Romanticism,
indeed, the symbol becomes the panacea for all problems.

The romantic trend can also be traced within the confines of
a national literature. Early English Romanticism was perhaps
more lyrical in its first appearances, particularly with Wordsworth
and Coleridge, but also Shelley and Keats, than any other form of
EuropeanRomanticism. ‘These early Romantics also expressed
their feelingsabout the new poetry in a spontaneous lyric mode
and their ideas aboutimagination, genius, and creativity with a lyric
thrust’ (Ester hammer,2002:115).
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In France, Romanticism started with Victor Hugo (Urgan,
1989:170). Tolerance and Liberty was very important for
Hugo. His first example was Hernani. According to Hugo art
should no longer be the exclusive possession and privilege of the
social elite, but belongto the people: Hugo conceived his theatre as
a theatre for the people (Fischer, 2001:219).

The American Edgar Allan Poe lived in the age of
Romanticism. One of the most important Romantic ideas was to
escape from reality. Poems and stories could take people out of
real life and into a dream world where they felt and saw and heard
things that never were and never will be. Poe generally wrote
horror stories because people wanted to read them. The readers
saw the cold reality of his everyday life.

French arts had been hampered by the Napoleonic Wars,
which took place between 1804 and 1815, but subsequently
developed rapidly. Modernism is Self-Reassurance, and is an
extreme consciousness of timethat helps to determine, by contrast,
the secular values of Enlightenment modernity. The reason and
humanism of the Enlightenment are characterized among other
things by a sense of the temporality of existence that is promising
rather than overwhelming. The modern worldis distinguished from
the old by the fact that it opens itself to the future; the epochal
new beginning is rendered constant with each moment that
gives birth to the new. Schleifer (2000:17-18) mentions that Hegel
identifies the beginning of the modern, a glorious sunrise,with the
break that the Enlightenment and the French Revolution signified
for the more thoughtful spectators at the close of the eighteenth
and the start of the nineteenth century.
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On February 21, 1848, Karl Marx and Friedrich Engels
published the Communist Manifesto. Karl Marx was one of the
intellectual giants of thel9th Century. While it is true that even
without him we would still be arguing about capitalism and
socialism, class struggle and revolution, it cannot be denied that in
his work he established in large part the framework within which
the discussion has been carried on.

Meanwhile, there was a huge literary output during the 19th
century. Some of the most famous writers included the Russians
Leo Tolstoy, Anton Chekov and Fyodor Dostoevsky; the English
Charles Dickens, John Keats, and Jane Austen; the Irish Oscar
Wilde; the Americans Edgar Allan Poe and Mark Twain; and the
French Victor Hugo, Honoré de Balzac, Jules Verne and Charles
Baudelaire.

Tolstoy is a significant Russian writer of the 19" century
who was a naturalist. Orwin (1993:208) declares that despite the
naturalism of Tolstoy’s later works, including Anna Karenina, in
comparison with War and Peace, he moved in the 1870s toward a
greater subjectivism that anticipated the open subjectivism and
symbolism of the Silver Age in Russian literature. In tandem with
this development, the importance of the individual actually
increases in his art. At thesame time, however, he placed careful
limits on subjectivism at the point where it seemed likely to affect
the possibility of morality.
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Anton Chekhov is a Russian playwright and the master of
modern short story. He portrayed often life in the Russian small
towns, where tragic events occur in a minor key, as a part of
everyday texture of life. His characters are passive by-standees in
regard to their lives, filled with the feeling of hopelessness and the
fruitlessness of all efforts. Chekhov's first book of stories (1886)
was a success, and gradually he became a full-time writer who
made social critics.

In England, a famous writer of the 19th century is Charles
Dickens. He is unlearned and he wrote of low life and was a
romantic. Dickens is concerned with the problems of crime and
poverty, (Burgess, 1984: 183-185). Another important writer of
the 19th century in England is Jane Austen. According to Burgess
(1984:174-175), Austen is the first important woman novelist who
shows the little world of the ordinary families. Therefore, we can
say that she makes a presentation of human situations. Austen can
be described as a realistic, moral and social critic. We may say
that by using somewhat grotesque situations and temperamentally
conflicting characters, Austen paints a full picture of the landed
gentry and expects her readers to draw certain moral conclusions.

Austen’s heroines are independent women who share ideals in
a male-dominated society. In her novels she expresses the
feminist feelings of her time. Therefore, Austen makes
connections with choice in marriage and the logical female
thoughts. Austen’s heroines are unique women who try to stand
up for themselves in a society which is an ideal of feminism.
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RESEARCH SIGNIFICANCE

Jane Austen is an important cornerstone of the 19th Century
English literature, and in this study, it is aimed to explore the
feminist motives in her novels. It is also purposed to present that
Jane Austen was a feminist during the production of her works,
although the feminist movement started mainly in the second half
of the 20th Century.

JANE AUSTEN, HER TIME AND STYLE

Jane Austen lived between 1775 and 1817, at a time when the
political and the economic importance of the country gentry made
it felt throughout society. Hence, she focused on the life, manners,
and values of this social segment. The landed country gentry
provided her with various social types and a social context with
middle class manners and mores. ‘However, the social life in Jane
Austen's England was not uniform and peaceful. While the
privileged gentry and the nobility prospered economically and
owned large lands, and the under- privileged lower classes, which
mainly consisted of peasants and the jobless, were suffering from
serious economic problems’ (Copeland 1993:68.(

The discrepancy between the under-privileged,the weaks and
the privileged caused political instability in the country. For
instance: “..... the industrialists had been actively involved in a
revolution of their own way”,( Butler 1990:76). Also with the
repercussions of the French Revolution, an increasing awareness
of the need for reform was felt. In this respect , Wilks (1984:10)
has pointed out that, ‘Rebellion was in the air of England. Many
were to champion the cause of the French Revolution while
America found its sympathisers in the London of George Ill. Like
France and America, England was ripe for rebellion, for in the
time of Jane Austen it was a land of high contrasts and gross

inequality in living standards and conditions «
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between the nobility and gentry on the one hand and the
common people on the other.’

In this rebellious atmosphere, Austen mostly dealt in her novels
with the individuals and the societies in which they lived. The
landed country gentry and especially the women characters
constituted her main material for fiction. One may say that her
fiction was mainly concerned with a depiction of women as
liberal and self — confident characters in a social context with
strict moral and social codes of behaviour. Therefore, her fictions
to a large extend, focus on women characters rather than on the
whole range of social types. This may be regarded as a limitation
of her material. Yet, her insight into the status of women in her
age and her concern with gender relations overcomes this
limitation.

In her fiction, Jane Austen uses irony and ridicule to describe
the social manners and behaviour of her characters, and her novels
turn into a kind of comedy of manners. Austen can be described
as a realistic, moral and social critic. We may say that by using
somewhat grotesque situations and temperamentally conflicting
characters, Austen paints a full picture of the landed gentry and
expects her readers to draw certain moral conclusions. Her
characters are fresh and lively. They reveal themselves, not only
through the crises of life, but also through trivial everyday events
such as walks, carriage rides, social evenings, morning calls, little
unexpected visits and shopping. The height of excitement was a
ball or a picnic. She has given the readers a variety of characters
whose personalities are revealed through their context and
dialogues .

Since Jane Austen herself came from a middle class family, she
wrote for and about her own class. She deals with relationships in
that small social group and the relationships between particular
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individuals in that group. Marriages were between people who
lived in such a society, and they provide the happy endings of her
novels. Most of the Jane Austen studies consist of the changing
moral values, conflicting characters, gender relations, and self-
knowledge like one can easily find in Jane Austen’s outstanding
novels such as Sense and Sensibility, Pride and Prejudice, and
Emma. All these issues come under the general topics of the
individual and society in Jane Austen. In Austen’s Sense and
Sensibility the readers can look through a close study of the two
conflicting temperaments represented by the two main female
characters named as Marianne and Elinor; in them Austen
portrays two feminine types who are ruled by reason and emotion
respectively. ‘Prides’ and ‘prejudices’, in her Pride and Prejudice,
are some other Universal, classical subjects of Austen in which
Jane Austen’s depiction of the interrelationship between love,
money and marriage is analysed. Thus, the relationship between
the individual and society is emphasized. Jane Austen’s another
outstanding novel Emma, is mainly concerned with difference, in
class and moral values and the attainment of self — knowledge
themes.

In all of Jane Austen's novels money is a recurrent and common
theme. For most of her heroines, money is a basic criterion for
choosing a husband as in Pride and Prejudice, written in 1813.
Marriage was the most important concern of the period both for
men and for women. Not only young men, but also young women
wanted to marry a suitable person when the time came. Austen's
introductory remarks in Pride and Prejudice stress the
contemporary importance given to marriage:

It is a truth universally acknowledged that
a single man in possession of a good
fortune must be in want of a wife.
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However little known the feelings or
views of such a man may be on his
first entering a neighbourhood, this
truth isso well fixed in the minds of
the surrounding families, that he is
considered as the rightful property
of some one or other of their

daughters(Austen, 1987:51).

This statement shows that for the families of the age the
financial aspect of marriage was a priority for them. For a woman
it was important to find a wealthy husband as it was the only way
for financial security. Hence, for a young man prepared to
marry wealthwas as important as being handsome and morally
perfect. Therefore the gender relations in terms of love and
marriage were conditioned and motivated by reference to wealth.

Emma (1815) is the story of the rich, beautiful daughter of a
country gentleman. Her father has willingly let her have her own
way after the death of her mother when she was a child. The
Woodhouses areat the top of the social group in their very limited
neighbourhood which is Highbury. Emma Woodhouse,
"handsome, clever, and rich"(1996:5), is given free rein as
mistress of the house by herhypochondriac father. Although
Emma has a high opinion of herself as an intelligent and
experienced person, her experience is in fact extremely restricted.

At the very beginning of the novel Emma is feeling all alone
because her governess has just married Mr. Weston, who is a local
gentleman. However, Emma soon makes friends with Harriet
Smith who isa young woman from the local boarding school. She
persuades her to refuse the marriage proposal of Robert Martin, a
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respectable farmer. Soon Emma decides on a match between
Harriet and the local clergyman, Mr. Elton. But Mr. Elton's
attention turns to Emma herself but not to Harriet. When Emma
refuses him, he goes to Bath, and then he returns with a dominant
woman as his wife. In Austen’s novel, Emma, the readers
observe the female heroine, Emma usually as a matchmaker. Jane
Austen as a female author very well dealt with the women issues
and throughout the novel Emma turns into a real lady from a
matchmaking girl with her real, bitter life lectures, that is to say
life experiences.

JANE AUSTEN AND FEMINISM

Although Feminism gained popularity in the second half
of the20™ Century, it is easy to say that the famous 19" Century
woman novelist Jane Austen was also a feminist. Joannou
(1995:128) states that in 1978 the Marxist-Feminist Literature
Collective adopted Mary Wollstonecraft and Jane Austen as
figures epitomising the feminist andfeminine impulses in women’s
writing. Joannou additionally mentions that the Marxist-Feminist
Literature Collective exemplified how thesetwo women writers in
the past had opted to concentrate their energies on access to the
public sphere of life or else.

By general definition, feminism is a philosophy in which
women and their contributions are valued. It is based on social,
political and economic equality for women. Feminists can be
anyone in the population, men, women, girls or boys. Feminism
can also be described as a movement or a revolution that includes
women and men who wish the world to be equal without
boundaries. These boundaries or blockadesare better known as
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discrimination and biases against gender, sexual orientation, age,
marital status and economic status.

Everyone views the world with his or her own sense of
gender and equality. Feminists view the world as being unequal.
They wish to see the gender gap and the idea that men are
superior to women decreased

or even abolished. DeLamotte (1990:p.ix) states that Feminism has
been one of the most important forces in shaping our modern-day
society.

Jane Austen, who is a cornerstone of the 19" Century
English literature, is clearly a critique of assumptions about both
gender andsocial class. Her beliefs and behaviours are based on
feminism (belief in the social, political, and economic equality of
the sexes).(Joannou, 1995:93) states that feminism is evoked, as by
Charlotte Bronte in Jane Eyre, primarily to induce our
identification with the heroine in her suffering.

Austen explores the depth at which women may act in
society and finds her own boundaries in the 19" Century’s
England. Thus, the notions of feminism often follow the subjects
of class distinctionsand boundaries. At the beginning of the 19th
century, little opportunity existed for women, and because of this,
many of them felt uncomfortable when attempting to enter many
parts of society. The absence of advanced educational
opportunities for women and their alienation from almost all fields
of work gave them little option in life.

Austen’s novels were written around the time of the early
women's rights movement when women were starting to think
about equal rights. She is an important step in the evolution of the
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feminist movement. Austen was basically saying that women are
equal to men in every way. Austen’s novels show that some
Victorian women were becoming independently minded.

According to Hohne (1994:155), Feminists more often see
dialogue as a form of oppression, a war in which the party with the
weakest andleast unified voice always loses. Feminism has been a
prominent and controversial topic in writings.

An important theme, parallel to feminism, in Austen’s
novels is the efforts of the heroines to assert their own identity
within a male-dominated society. Through her novel, Austen
refutes Victorian stereotypes about women, articulating what was
for her time a radical feminist philosophy.

Austen criticizes the women in her novels who lack the
features of logic thought. The novelist also criticizes uneducated
women which is a landmark for feminists. In Sense and
Sensibility, for example,the character Lucy Steele is described as
‘ignorant and illiterate’ (Sense and Sensibility: 118). In this novel
Lucy is such a character that the readers dislike since she lacks the
education to make logic decisions.

In Pride and Prejudice Mary Bennet is criticized by Austen.
She seems more studious than her other sisters. Mary in
this novel believes herself superior to her sisters because of her
reading hobby,but this hobby has given her a false pride. Although
Mary reads a lot she received inadequate education to make logic
decisions. As a feminist novelist, Austen gives the message that all
women should get formal education.

Elinor Dashwood, Elizabeth Bennet and Anne Elliot are
ideal women characters who can contribute to the society as a
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whole. In Persuasion, Anne Elliot learns to make her own choice
which is an ideal of feminism. Through Elizabeth Bennet, for
example, Austen shows the struggle of a woman’s capacity for
intelligence and identifying herself. In Jane Austen’s viewpoint
the independence of her heroines is a basic element for the
advance of women within society.

CONCLUSION

The 19" Century brought several innovations to literature and
left plenty of classics after it to readers. Jane Austen was and still is
an admired novelist of this heritage. In the studies of Jane
Austen’s Sense and Sensibility, Pride and Prejudice, Emma and her
other works; it has been demonstrated that the characters face many
social and moral limitations and restrictions.

Austen’s female protagonists have conflicts with the established
norms of their society and, therefore, struggle to accommodate their
search for freedom together with their submission to the pressure of
the milieu. They have to fight with the social and moral norms, and
undergo serious tests and experiences in order to be strong morally,
socially, and in terms of gender.

Austen’s novels are all about young women who find true love after
some experiences. Her novels end with the heroine’s marriage.
Austen’s choice to write novels about women in the 19" Century is a
basic element of the feminist thought which emerged in the 20"
Century. Her heroines are individuals who are independent to think
and who defend their own choices. The novelist’s characters are
strong, independent and intelligent which feminism requires for
women.
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Abstract— Teeth recognition is one of the biometric approaches that
might be used in a variety of domains related to human identity
expression. It is also identified as a difficult topic essential for
protecting, monitoring and intelligent human-computer interactions.
The main idea behind the proposed methodology is that every
photograph of a person's lips has a variety of distinguishing traits.
Each tooth has its own specific characteristics.

1) INTRODUCTION

Patterns are defined as a set of facts and notions in which pieces of
a system resemble one another in some way or attribute [1]. In recent
times, due of their rising uses, the area of pattern acknowledgement
was highly important; they frequently required more application
calculations. Biometrics, for example, identity recognition based on
some physical attributes such as (fingerprint or face), financial
forecasting, document classifications (effective texts' analysis),
retrieving and arranging multi-media repositories, and data-mining
(pattern-identifying, for example, a large number of multi-dimensional
trends or correlations) [3] are examples of these implementations.
Biometrics may also be defined as "automated techniques to
identifying or verifying people's identities based on physiological and
behavioral characteristics" [4]. Humans are identified by physical
characteristics rather than by exterior elements, as they must do for
processing. As a result, it was difficult to replicate certain traits, and
essentially similar outcomes were obtained. Many well-known
techniques (fingerprint, iris, retina, face, etc.) have already been used
in human identification [5,15].
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+» Teeth Recognition

Forensic dentistry is a branch of forensic medicine that looks
into people’s identities based on their properly recorded dental records.
Although dental character identification is less secure than other
biological approaches, it is the only viable option in some instances,
for example natural-disasters (tsunami), charred, crash fatalities and
drowned,. Unlike tissue-based organs like the eye iris and finger print,
teeth not only give distinguishing features for identification, but too
remain consistent throughout period due to their natural resistance to
decomposition[16].

2) Main Stages of teeths Suggested System
The basic principles in the proposed system are based on the
notion that all photographs of a person's teeth have unique features.
These characteristics change across photographs of teeth, even
between identical twins. The suggested method is consists of 3
primary steps: teeth segmentation, teeth classification, and lastly teeth
numbering.

1.1 Teeth-Segmentation

In this research, the connected component analysis with 8—
connectivity and the approach described by Ref.[13] were used
to extract (the contour) for each tooth.

2.1 Classification -Teeth
The aim of classification is to give each tooth on a bitewing
dental radiograph a molar or premolar classification. It is
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necessary to establish the notations and language used hereafter
before presenting the categorization technique.

3.1Terminology and Notations
Is the visible part of the tooth in the mouth (the clinical crown).

3.1.1 Mesiodistal Neck Detection Method Proposed

The way ahead is to use tooth morphology to detect mesiodistal.
All tooth crowns have the lowest width on root border and the crown,
as illustrated in Fig2, but roots are larger on the neck and thinner
towards the end, with the most stable width around 1/3 of the way
from the root's base [14]. rotate the teeth using the technique outlined
in Ref.[16] before identifying the mesiodistal neck since teeth may
appear skew on radiographs in many situations owing to gunshot,
damage, or poor alignment. The skew angle (6i) of each upper/lower
jaw Region of Interest (ROIi) should be calculated as follows:

/ (1)

Is the angle of the vertical-boundary line acquired during the
segmentation isolation step (Ti), and (n;) is the maximum number of
teeth in each jaw (j). For each (ROI;) contained in the maxilla, pivot at
the topright or top-left corner of the sub-image containing the maxilla
and rotate it by (abs(0i)) degrees counter-clockwise if [(01)>0] or
clockwise if [(01)<O0].
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Figure 3. a) Neck Detection , b) By Proposed Method Neck
Detection.

3.1.2 Proposed Method for Detection of Breaking Teeth

Breaking Teeth Detection Method Proposed Crown breakage,
which can happen in most accidents, can change the shape of teeth,
resulting in errors in contour-based teeth categorization or feature
extraction and matching. Prior to contour-based teeth categorization,
we looked at how teeth broke.

Using Our way, the crown mesiodistal calculate to mesiodistal width
neck ratio. It's possible that teeth are breaking if the result value is
lower than usual.

3) Results & Comparisons

To illustrate the efficacy of the suggested approach in categorizing
teeth, used 80 bitewing images, containing 100 molar and 130
premolar teeth on the lower jaw and 106 molar and 103 premolar teeth
on the upper jaw.
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(Teeth) (Method) (Suggested Method)
Molar-in-Mandibular 70 100
Premolar-in-mandibular 69 100
Molar-in-maxillary 68 100
Premolar-in-maxillary 62 100

A strict comparison linear of the was performed mesiodistal
neck on the teeth. It was observed that utilizing mesiodistal data, it
was impossible to identify a jaw with only one type of tooth.
According to data gathered from trials, the classification based on
contour information is identified as acceptable when the differences
between two unique types of teeth are less than 0.3.

An unique and customized model is created to determine the
mesiodistal neck based on tooth morphology, as well as a reliable
technique to determine missing number teeth and kind, both of
which have a major impact on the teeth numbering and
identification process.

To demonstrate the efficiency of the suggested technique for
tooth classification, ran several experiments using 80 bitewing
pictures, including 100 molar and the lower jaw teeth which has
130 premolar, whereas the upper jaw has 106 molar and 103
premolar teeth.
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Abstract. Anchor systems have been widely used recently due to its
Importance in increasing the stability of structures subjected to uplift
forces and overturning moments. Accordingly, it is vital to investigate
the parameters that might affect the operational performance and
structural behaviour of anchor systems. The current study aims to
investigate the characteristics and parameters that might affect the
uplift capacity of a horizontal anchor plate embedded in cohesionless
soil. The sample of soil was brought from Al-Najaf province (Iraq).
The parameters that have been included are; plate embedding depth,
the affective dimension of the soil above the plate and also soil
improvement by treated cement and lime. The model set up include
forming a steel container with dimensions (70 x 70 x 70) cm and
circular steel plate of 10 cm diameter. the embedding depth ratios 0.3
of the total soil sample depth. Also, three effective soil diameters were
chosen as percentages of the plate diameter; these are 1.0%, 1.5% and
3%. Several physical and chemical tests were carried out on the soil
sample according to the ASTM specification to determine its
classification and needed engineering characteristics. The laboratory
test results revealed that for both treated and untreated soil samples,
the ultimate uplift capacity of the anchor plate increases with
increasing the embedded depth of the anchor plate, for example at
improvement ratio (D/d=3.0) the ratio of the improving becomes
(P/Po=1.72 and 1.28) for improvement with cement and lime
respectively. When the diameter of improvement soil to plate diameter
Is (D/d=1 and 1.5) with percent's cement and lime less than 3%, but
the improvement soil with cement becomes the best at percent (6%).
For a high value of the ratio diameter of improvement soil to plate
diameter (D/d=3), the cement technique is the most appropriate and
effective solution for improvement of the pullout capacity of anchor
plate.
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A lIntroduction

There are many structures such as transmission towers, seawalls,
buried pipelines, retaining walls, and tunnels which are usually
subjected to overturning moments and forces of a pullout that may
threaten their stability. The use of anchor systems is considered as one
of the effective techniques to enhance the foundation stability
performance as demonstrated in Figure 1 (Niroumand and Kassim,
2016). Thus, the use of anchor plate systems has been recently
increased and hence there has been increasing academic efforts to
investigate their operational performance and the design parameters
that might affect that performance .

Anchor plates can be installed in horizontal, vertical and inclined
directions according to the direction of applied uplift loads. Also, they
are made of several materials such as timber sheets, steel plates, cast
and precast concrete slabs. In general, anchors work in a manner
similar to other foundation systems, in that they earn their strength
from the dead load of the soil mass surrounding them and also from
the shear resistance developed along with the anchor. It is important to
mention that anchor plates installation does not require heavy
machinery (Choudhary and Dash., 2013).

Figure (1) : Buried pipelines (Niroumand and Kassim, 2016)

The current study aims to investigate the characteristics and
operational performance of a horizontal plate anchor system model
embedded in cohesionless soil. Parameters such as embedding length,
effective soil diameter above the anchor plate and effect of
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compaction have been examined. The soil sample has been taken from
Al-Najaf Sea region in the Province of Al-Najaf.
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anchors and anchoring systems are being used widely all over the
world. In lIrag, however, anchor foundations are of limited use and
thus there is a lack of relevant studies. Previous studies have shown
that the structural behaviour of the anchor system and the shape of
surface of failure might greately influence the failure loads and the
load-deformation relationship. Figure 2 exhibits a typical failure
surface for a horizontal anchor plate (Niroumand and Kassim ,2016).

Figure (Latiwall & cpeddl Jaaill (e =i aa o0 Y 1Uad2): Failure surface of
horizontal anchor plate

There have been several theories and approaches that have been
produced to model the shape of failure surface of anchor plates and
hence computing their uplift capacity more realistically (Das and
Shukla, 2013). Some of these theories were based on laboratory works
whereas the other were based on field tests. The most common ones
are soil cone method (Mors, 1959), Downs and Chieurzzi (1966),
Balla’s Theory (1961), Vesic’s approach (1971), Meyerhof and
Adams (1968), and Saeedy’s Theory (1987). Accordingly, based on
these theories lots of studies have been devoted to examine the factors
that might be influential in the analysis of anchor plate systems and in
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their uplift capacity. Typical examples of such parameters include
type and shape of anchor, type and characteristics of soil, and the
method adopted for analysis the anchor plate system. Following are a
brief of only the studies that include investigating horizontal plates in
cohesionless soils.

In Bangladesh, Ali (2001) studied the uplift behavior of horizontal
anchor plates in sands. The experimental part included carrying out a
series of anchor pull out test in the laboratory. From the test results, it
has been observed that the load-displacement behavior of anchor
plates is consistent with most of the similar investigations. Variations
of breakout factor and displacement with embedment ratio also
qualitatively satisfy most of the theoretical observations. EI Sawwaf
and Nazir (2006) investigated the effect of soil reinforcement on
pullout resistance of an existing vertical anchor plate in sand. They
adopted an empirical research methodology with small-scale model
tests in which steel rods have been used as model piles. Steel rods of
various diameters and lengths were installed vertically or with
inclination angle. The results confirmed the viability of such soil
reinforcement in modifying soil strength besides the pullout capacity
of the anchor plates. The uplift response of strip anchors in
cohesionless soil was also estimated by Dickin and Laman (2007).
They confirmed that there is a positive proportional relationship
between break out factors (highest resistances) and both sand packing
and anchor embedment ratio. According to the PLAXIS modelling,
the uplift performance at pre-peak conditions of strip anchors in sand
can be modelled acceptably using the Hardening Soil Model.

Niroumand et al. (2010) performed an experimental studies of
horizontal square anchor plates in cohesionless soil. They reviewed
the results of several previous studies that tackled the pullout capacity
of square-shape anchor plates buried in sand. A group of ten anchor
plates that are of horizontal alignment, square shape, and with various
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geometries and configurations were reviewed. Horizontal anchor
plates have been found to effectively participate in maximizing soil
stiffness. Depending on the reported results, several installing
techniques and threshold values have been suggested. Any increase in
the sand angle of friction or any increment in the embedment length
may effectively rise the anchor’s uplift resistance.

Liu et al. (2013) studied experimentally the pullout capacity of a strip
plate anchor installed in three sand soil samples (loose, medium-dense
and dense). The model plate anchor was with varying width (5 to 40)
cm and with depth of embedment ranges from one plate width to 12
times plate width. The three densities of the dry sands were 1.65
g/lcm3, 1.73 g/cm3, 1.85 g/cm3 (i.e, relative density, as 30%, 55%,
80%) with three angles of friction, ¢, 34°, 38° and 43°, respectively.
The analysis results showed how the load-displacement curves for
loose sand are dissimilar from those for medium and dense sand. In
the case of loose soil, there is a quick growth to reach the maximum
uplift resistance and then starts going down steadily until the uplift
strength attains its steady state. Niroumand et al. (2013) explored the
influence of soil reinforcement on the uplift response of symmetrical
anchor plate embedded in sand. In this part of their research series
regarding the performance of anchors under pullout forces,
Niroumand et al. (2013) interrogated the uplift capacity of
symmetrical anchor plates. The effect of reinforcing the soil with
geogrid and grid fixed reinforced (GFR) has been examined. Design
parameters of the scale model included sand relative density, anchor
embedment length, and the influential characteristics of geogrid and
GFR reinforcement such as number of layers, size, and the nearness of
the layer to the anchor plate. Choudhary and Dash, (2013) estimated
the uplift behavior of horizontal plate anchors embedded in geocell-
reinforced sand. In their empirical study, they explored the potential
increase in the pullout capacity for plate anchors buried in sand soil
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that is improved by using geocell reinforcement. The tests results
proved the evident impact of geocell reinforcement in maximizing the
uplift resistance ability of plate anchors; in numbers, about 1.7 times
higher than the case with no soil reinforcement. Johnson and Sandeep
(2016) estimated the ground improvement by using granular pile
anchor foundation. The tests showed that as the relative density for a
5cm pile was improved from 50 to 70%, a 35% rise in the anchor
uplift capacity was achieved. Similar behavior was obtained for pile’s
diameter, as the pile’s diameter increases an enhancement in granular
pile anchor’s uplift capacity was gained. The same rise in the
percentage of pull resistance (35%) was gained when the pile’s
diameter increased from 3cm to 5¢cm at a soil relative density of about
70%. Finally, the results confirmed that when the pile is encased,
greatest enhancement of just over 13% in the ultimate uplift capacity
was obtained for a 3cm pile.

Giampa (2017) performed an experimental study of Plate anchor-soil
interaction in sand for the development of a novel anchor. As the
depth of water increase, floating substructures would be the most
adequate means for installing wind turbines inside the sea and as a
result good anchoring system becomes a necessity. Choudhary and
Dash (2018) examined the pull-out behavior of vertical plate anchor in
granular soil. In their recent work they examined the pull-out capacity
of plate anchor with vertical alignment embedded in cohesionless soil.
According to their results, failure displacement and load-carrying
capacity of plate anchors depends largely on design parameters such
as soil density and depth of embedment. In the case where the anchor
Is embedded at shallow distance from the surface the failure would be
obvious and its plane may reach the ground surface. In contrast, when
the anchor installed further far from the surface the soil would
experience constrained plastic deformation that will result a localized
failure around the vertical plate anchor. Their analysis results showed
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that the critical embedment ranged between (7h) when the soil is
dense to (5h) when the soil with medium density or loose, where h
represents the anchor plate height. A mathematical model has been
created to estimate the load-carrying capacity of vertical plate anchors
subjected to pull-out loading condition.

A very recent study was carried out by Srinivasan et al. (2020)
whereby the researchers have investigated the interaction effect
regarding circular plate anchors that are closely spaced and installed at
shallow depth in sandy soil that is layered and homogenous. A group
of large-scale model tests were carried out. The field findings
illustrated that group anchors with the effect of interaction endure
larger displacement in line with major decline in the uplift resistance
at closer spacing. As with the case of individual anchors, the pullout
resistance of group of interacted anchors rises as the embedment depth
rises.

2. Experimental work

To examine the pullout capacity of horizontal plate anchor in sandy
soil several design parameters have been investigated, these are
anchor plate depth, anchor plate diameter and soil characteristics. In
the developed laboratory model, the anchor was embedded in three
different depths represented as ratios of the plate depth from ground
surface level (h) to the total soil thickness (T), these depths are h/T
(depth of plate to thickness of soil) = 0.1, 0.2 and 0.3. Also, three soil
Improvement diameter were tested which are equal to 1.0, 1.5 and 3.0
of the anchor plate’s diameter. For the soil characteristics, the uplift
capacity was computed for the original and treated soil, the
compaction was adopted as the soil improvement technique. The
treated soil was placed into a steel box model as a cylindrical column
above the anchor plate.

2.1 Soil properties
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The soil used in the model tests was sandy soil brought from Al-Najaf
sea region in Al-Najaf province at a depth 0.25 m below ground
surface level. The site characteristics of Al-Najaf soil were determined
to be used in the laboratory model tests. These characteristics include
physical and chemical properties of the soil and steel properties of the
anchor plate. For the physical tests, the sieve analysis was performed
according to the ASTM D422 on Al-Najaf sandy soil and the results
are listed in Table (1). The soil was classified as poorly graded sandy
soil.

Table (1): Sieve analysis results

Do D3 Do Cy C. Soil Classification

0.19 0.28 0.6 0.69 SP (Poorly Graded Sandy
3.16 Soil)

Table 2 represents the values of the tests carried out on the soil sample
in line with their corresponding standard specifications.

Table (2): Summary of soil sample properties

Specification

Soil property ASTM ASTM ASTM BS 1377
D698 D 1556 D3080 (1975)

Maximum dry density (kN/m? 17.5

Optimum moisture content (%) 10

(IIZ(IISII/?T] gi)ensny (sand cone method) 15.51

Water content (%) 2

Cohesion (kN/m?) 0

Angle of internal friction (deg.) 31
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Gypsum (%) 6

Sulfate (%) 2.8
Organic materials (%) 5.7
Electric conductivity 7.1
PH 6.9

2.2 Model set up

The test container was made from a steel plate. The shape of the
container was cube with dimensions (70 x 70 x 70) cm. Figure (3)
exhibits the steel box along with the anchor plate model of the
foundation which is a circular steel plate of 10 cm diameter. Three
different sizes of steel cylinder were used to create the treated soil
samples above the anchor plate, these are 10, 15, and 30 cm. The
treated soil was spread inside the cylinder into many layers until
reaching the ground surface level. The compacted (treated) soil was
formed with unit weight and water content similar to those in the situ;
unit weight of (15.5 kN/m®) and natural water content of (2%). The
anchor plate was placed at three depths (6, 12, and 18 cm), then the
compaction process continued until reaching the bed of the soil level.
The dimensions of the soil sample for each model are 60 cm in height
and 70 cm in both width and length.
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Figure (4) shows the two electronic dial gauges with a sensitivity of
(0.01) mm that were installed to measure the upward displacement
occurred due to the uplift load. The container is provided with a steel
arm used to support the steel wire required for generating the uplift
load through two pulleys by a certain dead weight as (see Figures 4
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and 5). For each load increment, the dead weight was maintained for 5
min. time period to allow displacement readings to stabilize with no
movement. Anchor plate was embedded into the soil to constant
depths (h/T= 0.1, 0.2 and 0.3). Figure (6) shows a schematic
illustration for model set up.

Figure (5): Experimental set-up
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Figure (iiwall 3 Cpaall Laaill (o (ai 2a g ¥ 1Ua36): Schematic of
anchor plate set up

3. Experimental results
3.1 Model tests for natural soil (Untreated Soil)

Figure (7) represents the load-displacement behavior of the circular
anchor plater having different embedment ratios (h/T); 0.1, 0.2 and
0.3. Each curve shows the effect of the incremental loads applied on
the displacement values of the plate before reaching its capacity. It is
obvious that the embedment depth of the plate can affect the pullout
response as well as the shape of the failure surface. For the model test
with shallow depth of the anchor plate (h/T=0.1), the uplift load
reached its capacity at the lowest load application among all the three
cases (90 N) (Displacement small compared with h/T = 0.2 and 0.3).
The plate at an embedment depth of 0.2 has a different response to the
load application but eventually reached failure at a load of 137 N. The
test with a depth ratio of 0.3 required the highest load application (215
N) to reach failure.
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*
*

Applied Load (N)

Untreated Soil
<& h/T=0.3
= h/T=0.2
( J h/T=0.1

Displacement (mm)
Figure (7): Applied load versus displacement for untreated soil

Figure (8) depicts images of the untreated soil tests at failure state.
The failure state can be noted in any model test. The significant loss of
shear strength and continuous upward displacement of the ground
surface increase with no further increase in uplift load increment.
Only one crack was generated on the ground surface of the soil as a
circle shape with diameter equals to the anchor diameter and the
failure wedge shape is similar to a cylindrical shape for model tests
with shallow anchor plate <0.2. When the h/T=0.3, the diameter of
circular crack on the ground surface level is greater than that of the
diameter plate. The failure wedge shape is like a truncated cone. The
results of the present experimental work in terms of the pull out
capacity of anchor plate of model test with depth h/T=0.3 for the
untreated soil were compared with many common theories such as
Mors (1959), Balla (1961), Ireland (1963), Vesic (1965), Downs and
Chieurizzi (1966), Meyerhof and Adams (1968), Veesaert and
Clemence (1977), and Saeedy (1987). The comparison showed a fairly
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good matching with Mors (1959) and Veesaert and Clemence (1977).
The discrepancy might due to the different terminology used in
defining the stress at failure and soil type.

3.2 Load-displacement relationships for the treated soil.

1.1.1 3.2.1 Model Tests with Mixing Soil with Cement percent
CR=1%

Figure .9 represents the curves for the load-displacement relationship
for a deep plate anchor h/T=0.3 embedded into soil treated with low
percent of cement 1%. The addition of cement with 1% to the treated
soil has caused a reduction in the pullout capacity of the plate anchor
to values below that of the plates in untreated soil when the area of the
soil treated above the anchor plate is small D/d<1.5. However, for a
large area of soil improvement above the anchor plate D/d=3, the
cement percent 1% is effective in increasing the plate capacity and
decreasing the upward displacement

a. —=0.1 b.

h h—02 c. 2-03
T T
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Figure (8): Failure mode of anchor plate for untreated soil
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Figure ((xiwd) & cped) aaill (40 gai 22 0 ¥ 1Ua29): Load-displacement
curves for untreated and treated soils with different D/d ratios,
with CR=1%, and h/T=0.3

We can say that soil treated with cement can improve the capacity of
the plate and reduce the displacement for the same load only if the
diameter of the soil is large enough, in other cases the cement will be
a factor negatively affecting the strength of the soil to resist the load
application, and it reduces the pullout capacity can be observed in
plate. (10)
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Figure (10): Images of the model tests at failure state with
CR=1%, h/T=0.3 and for different D/d values
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2.2 Model Tests with Mixing Soil with Cement percent CR=3% T, r'r

The variation between the uplift load with vertical displacement is
plotted in figure ) when the adding percent of the cement to the soil
increases to 3%. It can be noted from the figure, a very low upward
displacement is generated at a small applied uplift load values [1100
N, after that the displacements are increased with applied load. When
the soil treated above the anchor plate, the pullout capacity of the plate
increased from 215 N for untreated model tests to 460 N and 255 N
for model tests with soil treated in diameter equal D/d=3 and D/d=1.5
times of the anchor plate diameter respectively. For model tests with
the soil treated diameter is equals to the anchor diameter D/d=1, the
cement will be a factor negatively affecting the strength of the soil to
resist the load application, and it reduces the pullout capacity. It can
be concluded that the capacity of the plate increase and the
displacement reduce if the diameter of the treated soil with cement is
large enough.
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Plate 12 shows a failure mode for soil treated with CR=3% and it is
similar to that of the case of soil treated with CR=1%. A radial
fracture is generated in the ground surface level with increasing
applied pullout loads.

Model Tests with Mixing Soil with Cement percent
CR=6%T".r.r

In this category, a three model tests are performed of anchor plate at a
depth (h/T=0.3) embedded into soil treated with cement percent 6% as
shown in figure 4.11. It can be seen from this figure, the resistance of
the anchor plate increases with increasing the area of the soil treated
D/d. At working pullout load of 210 N, the corresponding upward
displacements of anchor plate is decreased from 2.5 mm for untreated
soil condition to 1.1mm, 1.22mm and 2.2 mm for the model tests with
D/d=1, 1.5 and 3.0 respectively.
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Figure (11): Load-displacement curves for untreated and treated
soils with different D/d ratios, with CR=3%, and h/T=0.3
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plate (aiiwall 8 Gueal) Laaill (o (i 22 0 ¥ 1Ua212): Failure surface for
treated soil with CR=3%, h/T=0.3 and for different D/d values
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Figure (12): Results of model tests for depth ratio (h/T=0.3) for
untreated and treated soils with different D/d ratios, with CR=6%
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Figure (13): Deformations of model tests for treated soil with
CR=6%, h/T=0.3 and for different D/d values

3.3 Effect of the

adding of different cement percentages to the soil  above an

anchor plate at a various the area of treated soil.
Figure 4.12 show the variation of the applied pullout load with the
corresponding upward displacement at different values of cement
percent's CR and diameter of the treated soil D/d. It can be noted that
all three curves have a linear shape at small values of the applied
pullout loads.
At a constant value of the treated area of the soil, the magnitudes of
the anchor plate capacity increase with increasing the percent's of the
adding cement to the soil located above the anchor plate. In general, at
a high cement ratio with a larger treated soil diameter D/d lead to a
highly increases in the pullout capacity and reduces the displacement
of the anchor plate. In conclusion, a higher improvement diameter
increased the peak capacity and a doubled cement ratio in the treated
soil has increased the pullout capacity of the plate by 20-25% and
generated higher displacements for the same loads applied and that is
compatible with what was proven by Censoli et. al in (2013).
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Figure Y¢: Relationship between Pullout load versus upward
displacement at different D/d values for various cement percent’s

*.4 Anchored plate performance for soil mixing with cement

The ultimate pullout resistance of the plate in figures 4.13 and 4.14 is
obtained from the pullout load — vertical displacements model tests as
a last point in the load-displacement curve.
Figure 4.13 represents the variation in the pullout capacities ratios
between untreated and treated soil with cement, for different values of
the improvement diameter D/d. By inspection plate, it can be noticed
that the curves are nearly linear. For any values of cement percent's,
the ratios of P/P, increase sharply with the increase in the area of the
treated soil D/d.

The relationship between P/P, and the adding cement percent's is
plotted in figure 4.14. It is noticeable that a higher improvement
diameter and a higher cement ratio in treated soils increase the pullout
capacity of the anchor plate compared to that of the anchor plates
embedded in untreated soils. However, the pullout capacity in treated
soils in some cases is smaller than that for the untreated soil and the
pullout ratios are thus smaller than 1

A mathematical equation by using a regression analysis by MS-
statistics is presented in equation 4-2. Figure 4.15 illustrates the
relation between predicted and observed P/Po values. The coefficient
of determination (R-squared), which is a statistical measure to
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examine how close the data are to the fitted regression line of this
equation, is equal to 0.99.

Pi = C, * (CR « Z)CZ +Cy % (g)c4 FCo vrreeeeeeeeene (4-2)

o

Where the values of the coefficients in the equation are as the
following:

C1=0.21 C2=0.61 C3=0.13

C4=1.82 C5=0.38

3.00

Treated with cement
L3 CR=1%
L 3 CR=3%
<o CR=6%
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Figure 15 : Pullout capacity ratio for treated to untreated soil with
cement for different values of D/d ratios and CR values
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Figure 16: Pullout capacity ratio for treated to untreated soil with
cement for different values of CR and D/d ratios
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Technique cement

h/T=0.3 h/T=0.3

D/d g’; - T
' CR=1% CR=3 | CR=6 LR=1% LR=3 R=

6
19

1 225 157 195 245 145 165 5
25

1.5 275 195 255 310 165 215 c
41

3 345 372 460 545 272 315 0

P/Po=1.72 P/P0o=1.28

5. Conclusions

Based on the obtained findings, the following main conclusions can be
drawn:

1- High resistances of the anchor plate can be observed when the soil
Is improving with cement at 6%.
2- For all model treated or untreated tests, the ultimate pullout

capacity of the anchor plate increases with increasing the
embedded depth of the anchor plate with amount increase 150%.
3- At (D/d=3), the adding of the cement with any percentages is as a

best technique in improving of the anchor plate.

5- For the untreated soil tests and during the applied load, only one
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crack was generated at the ground surface of the soil as a circle
shape with diameter equals the anchor’s diameter. The failure
wedge shape is cylindrical for the tested model with shallow
anchor plate <0.2.

6- At failure state for the untreated model with anchor depth h/T=0.3,
the diameter of circular crack on the ground surface level is greater
than that of the diameter plate. The failure wedge shape is like a
truncated cone.

7- When the ratios of the diameter of the soil treated to the anchor
plate diameter are small (D/d < 1.5), no effect of the adding cement
or lime of the soil with percent (1%), but with increasing (D/d) to
3.0, the ratio of the improving becomes (P/P,=1.72 and 1.28) for
improvement with cement and lime respectively

8- For model test with improvement cement or lime with percent
(3%) above the anchor plate (D/d=1), Negative effects can be
selected on the behavior of the anchor plate and can be observed.
With increasing the ratios (D/d), the improvement becomes
effective.

1- . High resistances of the anchor plate can be observed when the
soil is improving with cement at 6%.

O-

10- At low percentages of cement or lime (<1%) and (D/d <1.5),
only the compaction technique must be used to increase the

ultimate capacity of the anchor plate.
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11- At any values of D/d, the adding of the cement with 6% to the
soil above the anchor plate is better than that adding the lime with
6% and compaction method to increasing the resistance and
decreasing the displacement of the anchor plate
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ABSTRACT.

The accurate prediction of Compressive strength (Cs) of High
Performance Concrete (HPC) is a very important element for concrete
industry and the society of civil engineering. In this research we
propose a method for prediction compressive strength of concrete by
using a random forest algorithm with using different train-test dataset
sizes. Our goal was to obtain the best performance prediction model
that can give us a better performance than the traditionally linear
regression model. We split our dataset into four different sizes. Our
best performance model obtained when the dataset divided into 70%
for training and 30% of testing. The best performance achieved a
much better performance than linear regression for testing dataset with
(R-correlation = 0.967, MAE=3.241, RMSE=4.345) while linear
regression model achieved (R-correlation =0.7742, MAE=8.4341,
RMSE=10.7531). The second step of this research is to confirm the
validation of our predictive model with newly published data. For this
reason, we studied the behavior of HPC containing blast furnace slag
in term of Cs with different age. When compared to the findings of
actual concrete Cs tests, our model produced a very close results.

1.Introduction.

In the past few years, the use of high performance concrete (HPC) has
spread significantly in the construction industry (Lim et al., 2004). It
Is clear that the use of HPC has multiple benefits such as increased
durability, sufficient workability and excellent high strength. In order
to make HPC, we have to use chemical additives and auxiliary cement
materials such as blast furnace slag, fly ash, silica fume, and
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superplasticizer. This added some challenge to the process of
accurately predicting the compressive strength (Cs) of HPC.

High performance concrete's compressive strength (HPCCs) can be
determined using standard compression testing. However, determining
the HPCCs is a time-consuming, inconvenient, and costly procedure.
Various regression coefficients are introduced into the empirical
model to represent the impacts of various additional materials. As a
result, the empirical formula's capacity to predict is questioned,
because the relationship between the Cs of HPC and its constituents is
very nonlinear.

New machine learning approaches offer the possibility of precisely
predicting the HPCCs. Artificial neural networks (Sebastia et al.,
2003), support vector machines (Safarzadegan Gilan et al., 2012)
decision trees (Cheng et al., 2014), and ensemble algorithms (Erdal et
al., 2013) have all been utilized to forecast the Cs of HPC in the
previous two decades. These researches revealed that models relying
on machine learning algorithms can make better estimates than
models depending on regression analysis, and that models built on an
ensemble method perform best when the basic predictors are properly
picked (Chou et al., 2014).

in this research we will use one of most powerful ensemble machine
learning algorithm which is random forest (RF) to predict the Cs of
HPC. RF has attractive characteristics. These characteristics are
(VIMSs) variable importance measures (VIMSs), utilizing a few model
parameters, and strong resistance to overfitting (Auret & Aldrich,
2012). Even with default parameter settings, RF models can produce
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satisfactory results (Svetnik et al., 2004). The number of choices of
base variables and parameter settings can be decreased to one when
using RF. RF has been used in a variety of domains, including ecology
(Svetnik et al., 2004) and bioinformatics (Schwarz et al., 2010).

In this research we utilized RF algorithm to predict the Cs of HPC at
early and late stages. First, to improve the performance of our model
we used different Train-Test Split dataset sizes. Four different Train-
Test Split dataset sizes were created which are 1) Train: 50% and
Test: 50%, 2) Train: 60% and Test: 40%, 3) Train: 70% and Test:
30%, and 4) Train: 80% and Test: 20%. Second we compared our
optimal prediction performance model for test dataset with linear
regression model. Third, we took this research one step further by
investigating the validity of our model with new experimental dataset.

2. Methods.
2.1 Random forest.

It is a machine learning algorithm developed based on a set of
decision trees. This algorithm is used for classification, regression and
other tasks. RF algorithm usually has better accuracy compared to
decision tree. The first person to create the RF algorithm was Tim Ho
in 1995. This algorithm was improved by Leo Breiman (Breiman,
2001). To generate a RF, the data must be divided into multiple
random subsets. Then a tree is trained for each subset. Each tree will
have its own prediction for each new example coming. The final
prediction of the model will be determined by voting. A RF algorithm
can rank variables based on their importance. The basic formula for
evaluating significance is the same as that of a decision tree (eg
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entropy or Gini coefficient). The only difference is that the importance
scores for different trees will be averaged.

2.2 Split train-test procedure.

When machine learning algorithms are used to make predictions on
data that was not used to train the model, the train-test split process is
used to measure their performance. To find the best model that predict
the Cs of HPC, we trained RF on four different sizes of training and
testing datasets which are: ) Train: 50% and Test: 50%, 2) Train:
60% and Test: 40%, 3) Train: 70% and Test: 30%, and 4) Train: 80%
and Test: 20%. We evaluated the performance of our optimal using
evaluation metrics. We also compare the performance of our best RF
model with linear regression. The full mythology for this research is
described in Fig 1.

2.3 Performance evaluation
Four commonly used performance indicators were chosen.

2.3.1 Linear correlation coefficient

_ nyy -y — Gy)Ey)
Vn(Zy?) — ENH/nEy?) — Xy')?
where y represents the actual response, y' represents the forecast

response, and n represents the number of observations in the testing
set

R

2.3.2 Mean absolute error
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1
MAE = EZly -y

Datasetfrom literature

| | [

Random forest Random forest Random forest Random forest
model 1 model 2 model 1 model 1

20% train: 50% 605% train: 30% F0% train: 30% 80% train: 20%
test test test test

Models performance
evaluation for test data
R, RMSE, MAE

FAnding the optimal random
forest model

comparing the optimal
model performance result
with linear regression
model

2.3.3 Root mean squared error
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1
RMSE = \/ngy —y'|?

Fig 1. Research methodology

2.3.4 Dataset

Yeh's original dataset included 1030 samples built with regular
Portland cement and cured under typical conditions (Yeh, 1998),
which he gathered from 17 different sources. The UCI machine
learning repository has this dataset available for download. Accepted
approaches were used to convert all of the specimen types into 15 cm
cylinders. Many studies have utilized this dataset to explore HPCCs,
and it has proven to be reliable (Yeh, 1998)(Chou & Tsai, 2012)
(Chou et al., 2011). Cement (C), blast furnace slag (BFS), water (W),
fly ash (Fa), superplasticizer (SP), age (Age), coarse aggregate (CA),
and fine aggregate (FA), and concrete compressive strength (CCS) are
the variables in the original dataset (CCS). The CCS is the response
variable, while the other seven variables are independent input
components Table 1 summarize the HPC components and CSS.

¥io



Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

Table 1 HPC attributes

Concrete components. Min. Max. Avg. Standard

deviation.
Cement(kg/m3) 102 540 281.1679 104.5064
Waster (kg/m3) 0 359.4 | 73.89583 86.27934
superplasticizer(kg/m3) | 0 200.1 | 54.18835 63.997
blast furnace slag 121.8 247 181.5673 21.35422
fly ash(kg/m3) 0 32.2 6.20466 5.973841
coarse aggregate(kg/m3) | 801 1145 972.9189 77.75395
fine aggregate(kg/m3) 594 992.6 | 773.5805 80.17598
Age(Days) 1 365 45.66214 63.16991
Compressive 2.33 82.6 | 35.81796 16.70574
Strength(Mpa)
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3. Results and Findings.

The performance measures for models generated with various
training-testing dataset sizes are summarized in Table 2. Each
performance measure's best outcome is shown in bold text. The best
performance model can be seen in 70% train:30 test dataset size. We
can also notice that the other three prediction models give up a good
prediction accuracy which mean RF is a robust algorithm in term of
prediction Cs of HPC. We also compare our best prediction accuracy
model obtained by the above procedure with linear regression. We
discovered that our model outperformed linear regression in terms of
prediction accuracy. For each of the four RF models and linear
regression model, Fig. 2 provides a comparison between predicted and
actual values. The predicted values are quite close to the actual values
for RF models.

Table 2 Comparison of performance measurements for models

Model R MAE RMSE Number of Number of
train test
observations observations

50% train: 0.9531 | 3.8415 5.2098 516 515

50% test

60% train: 0.9599 | 3.6572 4,8952 619 412

40% test

70% train: 0.967 3.241 4.345 722 309

30% test

80% train: 0.9654 | 3.3575 4,5952 825 206

20% test

Linear 0.7742 | 8.4341 10.7531 825 206

regression
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4. Validation of the models suggested

Our purpose of this step is to validate the result obtained from our
model with new published data. The experimental work used to
validate our result was implemented in Belgium (Gruyaert et al.,
2013) . The purpose of this experimental work was to study the effect
of blast furnace slag on behavior of HPC with different age
(28,90,180) days. the percentage of GGBFS ranging between 0%,
50%, 70%, and 85% of cement mass. Table 3 shows that the
experimental values and the RF forecast are in good agreement. Given
that all of the values in the “Experimental/RF” column is near to 1, it
Is safe to conclude that the proposed RF model is accurate enough to
predict Cs of HPC using this dataset.

Table 3. validation of our model with unseen data.

S. Experimental prediction | Experimental/RF
No. |value (Mpa) (Mpa) prediction

1 39.96 51 0.783538532
2 38.42 44 0.873150106
3 34.72 38 0.913616891
4 35.64 32 1.113662791
5 52.17 53 0.984313295
6 55.40 54 1.025990525
7 46.42 46 1.009049545
8 48.63 40 1.215784884
9 50.89 52 0.978711986
10 56.50 54 1.046382429
11 14891 51 0.959005928
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112 | 50.67 | 40 1.266627907 |

5. Conclusion

In this research we propose a method find the optimal model that
predict Cs of HPC using RF. Our method was based on dividing the
dataset into four different training-testing sizes. Even with default
parameter settings, our four RF models exhibit a great performance
for HPCCs prediction with the optimal model obtained by 70% train:
30% test. This was confirmed by comparing our best model with
linear regression model. Our best model outperforms linear regression
model. Moreover, we validate our model with unseen experimental
data. most values of experimental test/RF were near 1.
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Abstract

Robotic surgery has become one of the necessary techniques in many
surgeries, including gynecological surgeries, urology, prostate, cardiac
operations, catheters, arteries, and brain surgeries. The research
problem is small wounds that, in the past, required a high level of
expertise and an absolute focus to perform them. The robot helps the
surgeon in surgeries that require working through tiny incisions; the
robot can fix the telescope without movement or fatigue. The doctor
was able to control its movements very accurately. Robots today
assist the surgeon in many surgical interventions; minimally, the robot
supports the surgeon with excellent vision, image, and precision to
perform accurate surgeries with minimal surgical intervention. In this
research, a general systematic literature review was performed in
surgery robots.

Keyword: - surgery, robots, orthodontic, computerized, PUMA 560
robot

Introduction

There have been many movies simulating the robotics industry,
describing the Three Laws

1- Robots may not harm a person, nor do they allow anyone to harm
them.

2- Robots must implement all human commands without
contradicting the first law.
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3- Robots must protect people, provided that they do not oppose the
first and second laws.

As the robot's developments in surgery, but despite the rapid
development in the field of robotics, it did not reach what is found in
movies and science fiction. The robot can be defined as a human-
controlled and programmable device. It is a mechanical device
controlled by a computer, just as there are very few robots that mimic
human behavior in terms of movement and thinking. In 1980 they
used the robot for surgery with the PUMA 560 robot[1][2]. The same
robot was then used later to perform a transurethral resection of the
prostate. The PUMA 560 robot was used after that for prostate
surgery. For this, the robot was developed the PROBOT, and design
of the prostate surgery [3].In the same years, the ROBODOC was a
design and developed for Knee replacement surgery, and at the final,
the robotic was approved by Food and Drug Administration (FDA).In
a few years, robotics has developed and spread widely, especially in
surgery. The benefits of robotic surgery are to increase the range of
motion and stability, and it is instrumental in working in limited
settings, unlike conventional surgery [4][5]. The American health care
system had become more interesting in robotics surgery, and in 2017,
the American hospitals investing in 2800 the robots in his hospitals.
Nearly three billion dollars are produced from the surgical robotics
industry in proceeds per year. Furthermore, they will be increasing
2022, approximately 15%[6]. For vyears, the Intuitive Company
invested the robotic-assisted systems; it was the controller of the
technology [7].Despite the great development in the robotic surgery
industry, robotic surgery is often costly for the government's health
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system and small hospitals. Besides, the doctors noticed some
weaknesses in the technology, lack of response quickly, and weak
transmission[8][9]. A comparison between the robot and humans in
strength and weakness between[10][11][12] , as shown in the table 1

Robotic Traditional
Surgery Surgeries
Shorter operating time v
Shorter post op stay v
Shorter recovery timeless v
blood loss v
Less post op painless scarring v
Less complications v
Less infection risk v
Less transfusion requirement v
Less fatigue (surgeon) v
Less expensive equipment v
Small incisions v
Less anesthesia required v v
Fewer doctors v
Improved dexterity Fulcrum effect 4 v
Longer setup time v
Significant haptic-feedback v v

Literature review

[13]The number of hernia injuries in the world has increased, so the
robot has been used in operations, but the details of the great benefits
of using robots have not been aforementioned; the study aims to
summarize the results of using robots in hernia operations. The study
included 15 cases. Side effects after hernia surgery were significantly
reduced with robotics. The patient's presence was reduced to three
days with robot-assisted comparison without using a robot. Although
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using a robot takes a longer time in surgery, but using a robot may be
a good option.

[14]in orthodontic treatment, there is always a need to improve the
efficacy and efficiency of appliances. Improvement of the orthodontic
appliances would improve general dental treatment, thus changing the
standards of oral health. This study aimed to compare the traditional
wire bending in fixed orthodontic appliances with the robotic made
wire, see figure 3. Also, to check if robot wire bending is superior and
has better results than traditional wire bending. It was found that the
use of a robot to bend an archwire in the process of making a fixed
appliance increases the treatment accuracy, efficacy and efficiency.
Also, it decreases the treatment time and patient discomfort, thus
improving the orthodontic treatment in general. This study has found
that the treatment time is improved significantly with better diagnoses
when archwire bending involves specialized robots. However, this is
probably true for simple cases. The study was not performed on severe
malocclusion cases but involved only mild cases.

[15] The robotic Described for the first time in 2003, pancreatic
surgery, shows exciting results. The study was on 50 patients with a
malignant and benign pancreatic disease, and all data were saved for
future use. The data used in the study indicate that robot-assisted rest
can provide many benefits, including reducing blood bleeding and
recovering from the operation quickly.

[16] In this study, robots were used to perform brain operations in
children with tumors located inside the brain stem. This study was not
monitored by IDEAL for surgical safety. After searching a two-year
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database of children undergoing the operation using robots and re-
evaluating the operation using magnetic resonance imaging, the
results showed that the patient’s stay in the hospital was less, and
there were no complications after the operation. Brain stem using
robotics in children is safer and less stressful.

[17] This study is to valuation the performance of the robot in kidney
transplantation. The operation was performed on eight patients by
taking a sample from a living giver kidney. The patients who
underwent operation with the robots were collect the data to compare
with the open surgery. There were no essential differences between
the two operations. Still, it was found that by using the robot, the
degree of pain decreases the fourth day after the operation, and there is
a difference in the incision and length wound.

Taxonomy of robots

Computer surgery has entered the field of surgery as a new field under
the name of robotic surgery. This field comes with a microprocessor,
motion control, and sensitive data processing. Movement tracking is
used to obtain an accurate measure of the robot's location and
movement used in the field of surgery. It uses tools installed on the
robot such as light-emitting diodes (LED), and cameras are considered
optical-electronic tracking systems [18] [19]. There is another track
called mechanical tracking. Sensors (encoders) are used, as shown in
Figure 1. About the Venn diagram is to illustrate areas of surgery with
computer assistance with robots.
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Robot Assisted Image Guided  Tracking

e

Figure 1: computer aided surgery with the robot assisted

Over the past twenty years, many surgical robots of various shapes
and functions have been developed and implemented on a large scale.
Many authors have dealt with the topic of the taxonomy of robots.
Taylor relied on classifying robots according to technology, role, or
use. He relied on the taxonomy of robots according to diseases such as
Heart disease and urinary tract.

Robots are divided into three separate groups:

1. Passive role: The law is limited in size and scope. There are not
many risks.

2. Restricted role: Robotics is responsible for many tasks with a
powerful impact, but at the same time, they are restricted in use.

3. Active role: Robots bear a high responsibility in the procedures and
significantly with various risks
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+ CT scan
+ CyberKnife
+ AESOP

+ RoboDoc
+ Acrobot

Autonomy

+ NeuroMate

+ da Vinci

+ Manual
instruments

>
Passive Restricted Active

Figure 2 Robots Role

Of the three classifications, active roles are more appealing than the
rest to a large extent; however, they are restricted due to artificial
intelligence. For example, active roles play a large role in high and
dangerous tasks and require human interaction and supervision,
leading to surgeons' exhaustion and fatigue during the Process[20][21]
As shown in Figure 2, all robots are described.

e CT scan

A computerized tomography (CT) scan combines a collection of X-
ray photographs taken from particular angles around your body. It
uses pc processing to create cross-sectional images (slices) of the
bones, blood vessels, and gentle tissues internal to your body. CT scan
Images provide particular extra data than simple X-rays do. A CT scan
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has many uses; however, it is especially well-suited to rapidly
examine humans who can also have inside accidents from vehicle
accidents or different kinds of trauma. A CT scan can visualize nearly
all components of the body and is used to diagnose sickness or
damage and plan medical, surgical, or radiation treatment [22]

e CyberKnife

Exactness (Sunnyvale, CA) has built up the first stereotactic picture
guided gadget that performs continuous enrollment. Digital Blade can
be utilized to emanate a scope of tumors, even in deformable organs,
for example, the lungs, by checking the chest's activity and wavering
the automated simultaneously. The restoring procedure begins with
preoperative CT pictures of the tumor contribution to a course
arranging calculation that creates the spatial heading for the direct
quickening agent carried on the robot. It precisely enrolls the
preoperative heading by connecting continuous radiographic pictures
with the preoperative CT photographs to recognize and eliminate the
patient's tumor. Digital Blade is absolutely independent through the
methodology while it controls the straight quickening agent
coordinated towards the tumor. Notwithstanding, before the system,
the PC produced heading must be painstakingly evaluated and
conceivably altered through the medical services proficient or
radiotherapist, consequently reducing self-rule. Since the radiation
phase is sufficient to demolish harmful cells, Digital Blade expects a
more dynamic capacity than CT. While alluring in a gigantically
loaded with live collaboration, the robot does not connect with the
patient, so the extent of its association with the patient is as yet
compelled. [23].
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e RoboDoc

Robotics play an important and effective role in orthopedics because it
Is the hardness of the bones. RoboDoc is used in forestry, where the
bones' section is imaged before surgery, and the appropriate tools are
chosen for the operation. The robot determines the path for cutting the
bones so that the surgeon tracks this path for cutting[24]. Preoperative
preparation and the operation of imaging and selecting tools reduce
the surgeon's independence. Bone grinding is a lot and complex, so
the role of robots in orthopedics is very restricted.

e Acrobot

Acrobot Active Constraint Robotics (Acrobot Company Limited,
London, England) developed for technically whole knee replacement.
It is a motorized bone drill device to avoid its moves to an area
described through pre-operative images. This "hands-on™ method
approves the health care professional to feel the cutting forces directly.
However, it ensures that unique areas are included in drilling. This is a
decreased level of autonomy of the robot. Its performance is similar to
that of RoboDoc; however, because it uses small motors, and because
the health care professional has direct control, the system is inherently
more secure. He is viewed to have an active position[25]

e NeuroMate

The stereotaxic needle placement was the first to be recorded. The
Dating back of surgical robots returned to 1985. NeuroMate
(Integrated Surgical Systems, Inc.) is the model for stereotaxic
neurosurgery. It is some other image Guided machine the use of
anatomical landmarks for the information Register. NeuroMate's job is
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to choose the entry site for a drill, probe, or electrode. About images
before surgery. Then region the machine in the right place of
insertion, lock the joints, and Act as information to enable the health
care professional to operate Action. Although the robotic does no
longer feed like Instruments brought in surgery, it severely restricts
the surgeon's movement. Therefore, it can be viewed that NeuroMate
has a slight Level of autonomy [26].

e da Vinci

It is a system done through remote control where the surgeon is in his
room and scientifically in another place. The surgeon is given a visual
image of the operation; the arms and the probes are controlled with the
surgeon's movement because the robots simulate the surgeon's
movement and actions in these minor procedures such as heart,
abdomen, and urinary tract operations. The da Vinci machine is used.
Robotics work in constant contact with the patient's tissues and use
tools such as forceps and others. The Da Vinci Robot considers that it
will be used in the coming years of its importance in surgery [27] .

e Manual instruments

Typical surgical equipment do not have Independence (they are not
actual robots). Because the operator has whole manage over the
equipment and can use them for most necessary dealing with tasks.
Manual surgery Tools are used in very active roles in nearly
everything Surgical procedures [28].

Conclusion and Discussion:
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Electronic surgery or robotic-assisted surgery allows doctors to
perform many complex operations with greater precision, quality, and
greater control over tools than conventional surgery. Robotic surgery
Is used in operations that use small longing, and it is often not possible
in conventional surgery. The benefits of surgery include robots as in
the following points:

Expansive area for movement and control

Pictures are in high resolution during the operation.
Better access to the surgery area

A shorter time for the patient to stay in the hospital
Less blood loss during the operation.

Less pain before and after the operation

On the other hand, robotic surgery requires risks, which can be related
to those caused by traditional surgeries, so while the limited risk of
disease or other mistakes that need further studies and analysis.
However, robotic surgery is considered one of the latest medical
techniques, which will replace human surgery at a time that is not far
away.
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ABSTRACT

According to the importance of using hardware implementation for
digital image processing to gain performance with high quality; this
paper produces some basic techniques to enhance images with their
hardware implementation and results using the VHDL and megaCore
modules. The paper focuses on exploring the parallelism features on
FPGA to perform image enhancement in the spatial parallelism, by
applying spatial parallelism to design and build embedded real time
system. The FPGAs reconfigurable make them very suitable choice
for real-time image processing to implement many enhancement
algorithms to get fast computation. It utilizes of parallel on-chip
registers and memory enhanced the processing time of implemented
algorithms. An FPGA development Board DE2-115 is used as vehicle
project. The results of implemented design show that the throughput is
increased in term of coarse-grain scale and reduce the power
consumption. Also, the operating frequency is increased to 1GHz by
configuring Phase-Locked Loop (PLL).As well as the possibility to
implement several algorithms using the same Hardwar, only
reconfigurable it.

Keywords: Embedded System Design, FPGA System Design, Image
Enhancement, Spatial Parallelism, and Digital Image Processing.

INTRODUCTION

Image enhancement is a method which is used to improve image
vision and makes the image adapt to be processed by a computer.
Processes of image enhancement comprise a collection of techniques
to improve the appearance of image visual or the image conversion to
a form better suited for analysis by machine or human [1].
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Different ways and a variety of types of processing to enhance the
images have been used. In the early stages, a sequential processing
was used for image enhancement. This type of processing consumes a
lot of time since the images have massive data. Thus, it’s necessity to
use parallel processing to speed up the implementation of operations
on the images.

Image processing applications are suitable for using the parallelism in
algorithm with high degree, since the same operations can be used for
each pixel in a portion of an image or the whole image, and this will
lead to a significant decreasing in the consuming of time for large
image processing [2].

Many ways are used for parallel processing using software or
hardware. The implementations make the use of parallel functional
unit to invest the parallelism by execution the instructions in parallel
in spatial domain Thus, the implementation will take less time
consuming for the enhancement processing [3].

The implementation of applications with specific hardware (embedded
system) provides better speed than implementation of applications
with specific software. In hardware technology design, there are two
classes: full custom hardware, known as Application Specific
Integrated Circuits (ASIC) which its design cannot change, and semi-
custom hardware design techniques like pipeline and parallelism can
be developed using (FPGA) that are not possible in designing the
dedicated (DSP). The FPGA has good features like; configurable, low
power consumption, work in real-time, minimize the product cost, and
able to perform complex algorithms. [4].

FPGAs are often used to implement platforms for real-time image
processing applications because their structure can exploit spatial and
temporal parallelism.

The FPGA platforms have been joined in order to bring the benefits of
these schemes to improve an optimized design by having the full
advantage of the hardware features such as execution, robustness, and
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accuracy, and to eliminate the undesired features like inflexibility. The
FPGA software, in turn, has the reusability and re- configurability
features.

This work provides an implementation of different image
enhancement algorithms such on FPGA. The development and
education board (DE2_115) will used to implement proposed system
for image enhancements. The VHDL is used to programme the
software

RELATED WORK

Many embedded system to perform image enhancement are proposed
with different levels of performance, each one has its benefit and
limitations.

The paper in [3], present a designing that utilizing from VHDL code
and execute it on Cyclone EPIC6Q240CS8, this device is currently not
available with Quartus Il version 13.0. In [5] Tsuboi produced FPGA
based vision system that was developed depending on using the Xilinx
Virtex2E mounted on the board of FPGA. Three algorithms of image
processing were implemented for finding the image gravity centre and
object oriented detection by using Hough transform in addition to
radial projection. C/C++ was used to code the algorithms into the
HDL language Cycle C using System Compiler. Cycle C can be
converted into VHDL and Verilog. A [6], present a designing that
utilizing a VHDL code and image which send by mobile to FPGA and
show it on VGA.

In paper [7] suggest an implementation of interface of VGA port that
available on FPGA board to produce the character(s) from ASCII text
characters. Paper in [8] introduces the Time comparison between
multiple image processing algorithms implemented in CPU and
CPU+GPU is presented; they achieved a speedup of almost 100 times
when using the GPU like a coprocessor.
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According to [9] a comparison between FPGA, GPU and CPU
performances is presented for different image processing algorithms
(stereo vision and two-dimensional _litters).In paper [10]  present
Image enhancement and DE noising process using brightness
manipulation, threshold operation in FPGA with On board
reconfiguration and partial dynamic reconfiguration, in addition to
median filtering operation to increase the performance of FPGA and
decreases the resource requirement
Parallel Processing Platforms Comparison

Different platforms were presented and used today worldwide
to design embedded system for different image processing
applications. They differ in the requirements such as cost, availability
of the tools. The success of any one depends on the application which
Is used. Selecting the right platform is a significant step in the design
of any embedded system [11]. This section shall present the strength
and weakness of different parallel platforms by giving a comparing
between different hardware platforms.

1. FPGA vs. ASIC

An ASIC is a device specialized to implement applications of specific
tasks and it builds with ICs during the production. In an ASIC, the
architecture is designed using a Hardware Description Language
(HDL), and its function cannot be modified. The main limitation of
an ASIC is its price and the time to market, market but it has low
power consumption coupled with high performance.

On other hand, FPGAs are reconfigurable device that can be
reprogrammed several times based on design and logic gates and
memory bits.

An ASIC requires less material in comparing with FPGA, so it spends
low recurring costs. While FPGA is better than an ASIC when
building low volume production circuits. Choosing ASIC or FPGA
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system is based on the cost and the need to reprogram or not. Table 1
shows a comparison between FPGA and ASIC. [17]

2. FPGA vs. DSP

DSPs are a processor system that contain a specialized architecture
that permit instruction level parallelism processing, known SIMD
(Single Instruction Multiple Data). From the programmer point of
view, a special assembler instructions included in the C program is
used to run the parallel instructions. DSP has cheap digital storage.
Digital processing is not always working in real time DPS has fixed
connection and hardware structure, so the operations are predefined.
Whereas, the FPGA hardware structure and interconnection can be
defined by the user. Therefore, the FPGA operations are not
predefined.

3. FPGA vs. GPU

Another utilized platform in embedded system design is the Graphic
Processing Unit (GPU). This platform consists of hundreds of small
cores that can be used for graphics applications or high-performance
computing. GPUs use programming models like CUDA and Open CL,
based on high-level languages like C, C++ or Fortran. When working
with GPUs, threading is handled automatically by the hardware thread
manager. The programmer does not have direct control of the
processors of the GPU; everything is done through Application
Programming Interfaces (API) [17].

One of the main disadvantages of GPU's are related to cooling and
energy, which are also large components, which are complicated to
install in small places. GPU's are intended to be used like a co-
processor, so it always works in parallel with a CPU, which limits
their use in some embedded systems [8].

Yat¢



A AT N PR O YL PPN PR 0T (P & 1P

Time comparison between multiple image processing algorithms
implemented in CPU and CPU+GPU is presented; they achieved a
speedup of almost 100 times when using the GPU like a coprocessor.
In addition to energy efficient, as shown in table 1. According to [9] a
comparison between FPGA and GPU, FPFAs are considered the best
in the design of Image processing unit

Field Programmable Gate Array (FPGA) with Image Processing

The system performance, power consumption, and cost
are considered the key to the success or failure of any system.
Increasing the system performance is a relative issue since that it can
be done via multiple mechanisms and approaches [12].
The FPGAs are considered one of the solutions that increase the
system performance since they have the ability to be programmed and
even re-programmed for the sake of keeping up with new
functionalities of the design.
Field Programmable Gate Arrays (FPGA), massively parallel
architectures can be developed to accelerate the execution speed of
several image processing algorithms™ [13]. All FPGA components can
be electrically programmed by the user after manufacturing and
implemented. FPGA features propose using it in implementing many
complex digital circuits [14].
FPGAs have always trying to cover all the drawbacks of other
schemes such as Programmable Logic Devices (PLD) or Application
Specific Integrated Circuit (ASIC). Although the reprogrammable
silicon has the same software flexibility running on processor-based
system, it is constrained by the processing core number that is
available. In comparison of FPGAs with the other processors, FPGAs
have parallel nature truly. Therefore, the processing operations don’t
compete for the same resources. Each independent processing task is
assigned to a dedicated section of the chip, and can function
autonomously without any influence from other logic blocks
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[15]Every dedicated section of the chip is handle an independent
processing task without any influence from other logic blocks, that it
can function autonomously As a result, when you use more
processing, the performance of the application is not affected [16].

SYSTEM SPECIFICATIONS

We took in our consideration during designing our system to reduce
the power consumption, work in real-time, minimize the product cost,
and able to perform complex algorithms. Figure 1 illustrates the top-
level design of the system

Dnput wit View sub-

Tiput i Address - st To¥ed
Manager Sysian

data Gexerator

SRAM and 1 T

OnChp ' Image Processing —
"\  Functional Unit —

Memory

M_Ck
- bk Address - Oupui Uit || | ToLD
generaior Generaior obg Manager

Figure-2.System Top Level Designs

The top-level design of the system.it consists of main unit. The Input
Unit Manager is used to organize the data entry process, which can be
organized by many sources .SRAM and On-Chip Memory, as” units
of memory” which are used for data storing in order to read it by the
Input unit manager.
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The clock generator can generate a clock signal reaches up tol GHz
by using the PLL in this design .Addresses for the input data that
stored on the SRAM and on-chip memory will generate by the I/P
address generation and then will be stored as an array inside the Input
Data Buffer (IDB).

The presented design was used spatial parallelism technique for
processing many blocks of the input data. The Output Data Buffer
(ODB) is used to store the processed data in the form of an array. The
responsibility of generating many addresses for this data will be the
function of the O/P address generator. The function of output unit
manager will be processing the data exit through using a special file
for introducing the data to the VGA

Image Processing Functional Unit

In order to present the Image processing functional unit, which is the
core of system top level designs, it includes the algorithms that can be
used to enhancement the image that stored in the memory through the
distribution which can execute the spatial parallelism functional units
synchronously and display the image enhancement on the LCD
monitor.

The paper manipulates many algorithms to enhance the image:
manipulation of contrast, manipulation of brightness, images inverting
and operations of threshold [12].
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Brightmess Add
manipulation =¥ Image File
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Brightness Sub
Manipulation 3

SRAM and On
Chip Memory

Contrast Add
Manipulation =

Distribution

Contrast Sub
Manipulation o LCD Monitor
Inverting Image
VGA Controller

Thresholding

i

Operation

Figure-3.Image Processing Functional Unit

A.  Manipulation of Contrast

This way to expand the range of contrast in manipulated image
through transfer the brightest pixel value to white, while the darkest
pixel value to black

B.  Manipulation of brightness

Point operation is executed to increasing and decreasing the image
brightness. Dark region in an image might get to be brighter after
performing this operation. The VHDL code is used to increase or
decrease the value of the picture pixel values

C.  Images Inverting

Doing the reverse of all the range of contrast is supporting the
equivalent of a photographic negative. In point operation, the ordering
of pixel values are reversed by multiplying each value with —1 and
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adds a constant, is known as inverting an intensity image. This
method transforms the pixel value to the accepted range again [13].

D.  Operations of threshold

Operations of threshold are especially interesting method for image
segmentation which allows separating object of interest from its
background. Thresholding an image will separate all pixels value in
one of two values only. The thresholding is done using specific
threshold value that select by operator

RESULT

This section highlights the performance of the system implementation
(Enhance Implementation of Image Processing Functional unit using
Special Parallelism on FPGA). The experimental results are obtained
after implementing the proposed embedded system by using VHDL in
quartus Il with different input images.

In CAD tool is programmed to consists six logarithms on one block:
Brightness Add manipulation, Brightness Sub Manipulation, Contrast
Add Manipulation, Contrast Sub Manipulation, Inverting Image and
Threshold Operation. The block will be send the project to the Field
Programming Gate Array board (DE2-115), Then FPGA board is
connected to the VGA. At this stage, the project is ready for operation.
The outputs obtained from the board testing will be displayed on
VGA, after implementing using DE2_115 board.

After executing the project, the results will be displayed on the VGA.
At this time, the researcher has to take the decision to changing its
value until get the appropriate image depend on the quality of the
obtained image from the execution.
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Figure 4 shows the result of execution the brightness algorithm. It
appears that the dark region in images become brighter. So, the point
operations are used to brightness increasing.

Figure-4.0Original Image, Brightness image

Figure 5 shows the highlighted and dimmed region very clearly. It can
be very beneficial for architects and civil engineers at the time of
designing and building. The benefit can be taken from the threshold
algorithm when selecting construction field. For instance, to determine
how much light is important for constructing a building

......

Figure.5: Original Image and Threshold Image.

Figure-6 shows the contrast image through the distribution. It can be
observed that the new image become clearer than the original image.
This result prove the visibility of features in the image which are
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obtained after assigning the darkest pixel value to black, as well as the
brightest value to white.

Figure-6.0riginal Image, Contrast Image.

One of the applications of the invert image logarithm is to take image
under the X-Ray type and apply the invert image logarithm on it.
Thus, the result will be obtained which gives accurate details of many
medical aspects

Figure-7: Showing Effect of Invert Operation.

It’s very important to point out that the efficient capacity of the

used board, through highlighting the amount of the used logic
elements and compare it with that available logic element on the
board. Table 3 shows that despite FPGA resource consumption and
the design complexity that will demand large amount of logic
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elements; the DE2-115 board was enough for yield the design with the
needed resource. Also, Table 4 shows the total logic element and max.
Operating frequency utilized by proposed design.

Name Brightness Brightness Contrast add | Contrast sub | Invert Threshold
add sub

Total logic element 1134/114.480 | 1036/114.480 | 1011/114.480 | 983/114.480 | 961/114.480 | 925/114.480
(1%) /(< 1%) /(< 1%) (< 1%) (< 1%) (< 1%)

Total combinational 852/114.480 | 633/114.480 | 621/114.480 | 611/114.480 | 609/114.480 | 597/114.480

functions (< 1%) (< 1%) (< 1%) (< 1%) (< 1%) (< 1%)

Dedicated logic registers 467/114.480 | 428/114.480 | 413/114.480 | 411/114.480 | 407/114.480 | 456/114.480
(< 1%) (< 1%) (< 1%) (< 1%) (< 1%) (< 1%)

Total registers 467 428 413 411 407 456

Total pins 75/529(16%) | 75/529(16%) | 75/529(16%) | 75/529(16) | 75/529(16) | 75/529(16%)

Embedded memory bits 3.673.600 /3.981.312 (92%)

Embedded Multiplier 9-bit 0/532 (0%) 0/532 (0%) 0/532 (0%) 0/532 (0%) | 0/532(0%) | 0/532 (0%)

elements

Total PLLs 1/4 (25%)

Total logic element 6050/114.480(5%)
Freg.Max 1 GHz

Table-3. FPGA Resources Consumption

Conclusion

The implementation results of the designed system show the
system ability to perform enhancement image processing functional
unit in spatial parallelism. It has full benefits of the FPGA chip both in
terms of the ability to reconfigure the system as well as increasing the
throughput. The implementation of applications with specific
hardware (embedded system) provides Dbetter speed than the
implementation of applications with specific software. Also, it shows
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the benefits of using the on-chip PPL to control clock cycle which
increases the operating frequency to IGHZ. These results are obtained
for image size 640 *480. However, the approach discussed in this
study can be used for images of any size.
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Annotation. Issues related to information security are among the
most urgent and priority in the modern world, which is caused by
the widespread introduction and use of information and
computing tools. One of the urgent tasks related to the field of
information security is to improve the efficiency and efficiency
of its systems. Thus, today a rather relevant and interesting
problem is the problem related to improving the efficiency of
information security systems, one of the solutions of which,
related to the integration of intellectual tools and methods, will
be studied in this paper. The paper pursues the goal of studying
neural network technology as an innovative means of developing
the information security segment. The paper examines the main
information, relevance and effectiveness related to the research
topic. works through the use of statistical data and information,
as well as empirical and theoretical research methods. For a more
complete disclosure of the topic and obtaining reliable data, in
paper uses publications and materials from domestic and foreign
sources. A significant part of the article is devoted to the use of
neural networks in solving problems related to information

security.

INTRODUCTION

In the modern world, the number of information archives, money

transfers and communications is increasing continuously and with
incredibly high speed, resulting in an independent type of asset, called
information. Equivalent to other values, information is attacked by
various hacker and fraudulent attacks. In the aggregate of these
factors, today there are a number of risks relating to the field of
information security. In turn, ignoring and inaction with emerging
Issues can lead to loss of competitiveness of organizations at various
levels.  In addition to modern enterprises and organizations,
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conventional people who use gadgets and other communications
means are suffering from the risks of information security [1].

In fig. 1 presents the main factors through which the contemporary
environment in modern enterprises is updated in the modern world:

Expansion of the scope of the use of computer, manifold and the widespread
distribution of information and control systems, high rates of increase in the park of
computing equipment and communication

Involvement in the process of information interaction, an increasing number of people
and organizations, a sharp increase in their information needs, the presence of
intensive exchange of information between the participants of this process

| JAn increase in losses (damage) from the destruction, falsification, disclosure or illegal
replication of information (ascending the vulnerability of various affected subjects)

Attitude to information as the product, the transition to market relations in the
provision of information services with its inherent competition and industrial
espionage

Factors of relevance of information
protection
| |

| ] Improving the level of confidence in automated system management and processing
systems, using them in critical areas of activity

Figure 1. The main factors determining the relevance of information protection

THE RELEVANCE OF THE INTEGRATION OF
ARTIFICIAL INTELLIGENCE TECHNOLOGY IN
INFORMATION SECURITY TASKS

One of the most pressing technologies actively developing and

tested in information security tasks in modern enterprises is
intellectual means. One of the main technologies relating to the IT
sphere, as well as having a tremendous influence in many processes
occurring in the modern world, is artificial intelligence. The relevance
of the use of artificial intelligence (Al) is high in the modern world. It
Is through these technologies that today are solved alone of the largest

A
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and difficult-computable tasks. Artificial intelligence finds
applications not only in solving mathematical and other engineering
tasks for the adoption of optimal solutions, this technology is
successfully applied in the field of information protection [2].

Key technology based on which artificial intelligence is based, is
the ability to "self-education”, as well as the use of accumulated data
in order to predict the future. The main distinguishing feature in the
Al relatively conventional digital solutions is that, when performing
tasks, artificial intelligence is not based on logic schemes specified
earlier by programmers, and independently configure integrated
making mechanisms based on those data and tasks that were initially
supplied by programmers.

ANALYSIS OF MACHINE AND DEEP LEARNING
METHODS USED IN CYBERSECURITY

Trends last:

- controlled training, task managed approach. First of all, you must
mark data, for example, by filling the model with examples of
executable files and stating that this file is malicious or not. Based on
these marked data, the model can make decisions about new data. The
disadvantage is the limitation of marked data.

- Assembler training. This expansion of controlled learning, while
at the same time mixing various simple models to solve the problem.
There are different ways to combine simple models.

Current trends

- Learning unattended. Data management approach. The approach
can be used when there is no marked data, and the model should
somehow mark them yourself, based on properties. It is usually
designed to search for anomalies in data and is considered more
powerful as a whole, since it is almost impossible to mark all the data.
Currently, it works less accurately than controlled approaches.
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- semi-controlled learning. As follows from the name, semi-
constrained training is trying to combine the advantages of both
controlled and uncontrollable approaches when there are some marked
data.

Future trends (well, probably)

- Strengthening training, an approach based on the medium can be
used when behavior should somehow respond to changing the
medium. It is like a child who studies medium by samples and errors.

- Active study, it is more like a subclass of learning under
reinforcement, which is likely to grow into a separate class. Active
learning resembles a teacher who can help correct errors and behavior
in addition to changes in the environment.

WORK OF ARTIFICIAL NEURAL NETWORKS IN
CYBERSECURITY
One of the directions for the development of artificial intelligence,
which is actively used in solving the tasks of information security, are
artificial neural networks. Neural networks that have similar in
meaning of the name of artificial neural networks (ANN) or neural
networks act as a mathematical model that has software and hardware
implementation. ANN are built on the principal base of biological
networks, namely, on the principle of networks of nerve cells of living
beings. This concept was developed as a result of studying and
attempting to model the processes occurring in the brain in a
biological creature. One of the first attempts from this area of study
were neural networks of W. Maccalok and W. Pitza. In the future,
neural networks have found their application in almost all tasks of the
modern world, for example, the tasks of forecasting, recognition of
Images, management, information protection and other. In fig. 2
shows a simple neural network diagram [3]:

AN
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l

—

Figure 2. Scheme of simple neural network: Green - input neurons; Blue -
hidden neurons; Yellow - Output Neuron

In mathematical interpretation, artificial neuron is presented in the
form of a nonlinear function. Under W is characterized by bonds, by
means of which signals from some neurons come to the input signals
of other neurons. Each of the neuron ANNpection includes a single
output called synaps. It should be noted that each neuron vyield is
connected (or may be connected) with an unlimited number of outputs
of other neurons (Fig. 3). For understanding, we write down the

following mathematical model of artificial neuron [4]:

y = fQi=1(w; - x; + b)),
1)

Where: w; — represent the weights of the corresponding inputs;
x; — represent signals at the inputs of the neuron;
b; — bios of the displacement neuron.
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Z Yo > f ‘® Output

Activation function

Inputs

Figure 3. Scheme of artificial neuron

ANN is strong enough to enter into the life of a modern man when
solving various types of tasks, as well as used where primitive
algorithms are ineffective or at all the impossible tool. In a number of
tasks, the solution of which is based on the use of neural networks,
there are: text recognition, contextual advertising on sites, spam
filtering, monitoring of suspicious operations in the banking system,
image restoration and many others [5].

DIRECTIONS FOR THE DEVELOPMENT OF ARTIFICIAL
NEURAL NETWORKS IN THE INFORMATION SECURITY
SEGMENT

The use of neural networks is one of the actual directions in the
modern world. Technologies of artificial neural networks have a
strong tool to solve some of the most difficult and difficult-to-
computable tasks, including the area of information security of
modern enterprises. Thus, today there is a tendency associated with
the dissemination and widespread introduction of the ANN in almost
all household and professional spheres of the life of modern person.
This factor is due to the high efficiency and rationality of using neural
networks in solving problems of various kinds [6-7].

¢Vy



A AT N PR O YL PPN PR 0T (P & 1P

We define the main directions in which artificial neural networks
are integrated from the information security segment at modern
enterprises (Fig. 4):

Testing subsystems and equipment protection systems for information security
requirements, modeling the emergence and options for permitting freelance situations

_IDetection of invasions and protection agaANNt DDoS-attacks with self-learning artificiall
neural networks without permanent human intervention

|| Cryptographic methods of information protection, automation of cryptanalysis processes,
reduced time costs for its conduct

Directions
|

Constructing algorithms for predicting obtained template data in order to identify
anomalies in activity, classification or clustering of operations, events

Biometric fingerprint authentication methods, retina, behavioral characteristics and other

Figure 4. Inject integration ANN in the information security segment

We define the main advantages of ANN integration in the
information security system of modern enterprises (Fig. 5) [8]

Intrusion detection systems built on the basis of artificial neural networks have
high flexibility and the ability to conduct an independent analysis

Neural networks are able to establish such bonds and dependencies between the
data, which are difficult to determine even well-trained specialist

Protection systems operating on the basis of artificial neural networks have a
greater response speed

Advantage

The results of the operation of neural networks are expressed in mind the
probability. This provides the ability to forecast to detect invasion cases.

Neural networks are capable of identifying behaviors not characteristic of normal
functioning. It can help detect not only known types of cyber, but also those that
have not yet been applied.
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Figure 5. Advantages of ANN integration in the information security segment

EVALUATION OF THE EFFECTIVENESS OF ARTIFICIAL
NEURAL NETWORKS IN THE INFORMATION SECURITY
SEGMENT

Modern enterprises that introduce artificial intelligence

technologies and, in particular, the ANN in the information security
systems receive enhancing the effectiveness of attacking the attacks on
information resources, as well as reducing the response time and costs
for organizing information security. In fig. 6 is a distribution of

information security products using artificial intelligence technologies
for use scenarios [9]:

5,70% 410%
I (]

= Detecting and responding to cyber attacks = Fraud detection in business processes
Managing security events Endpoint protection

= Application protection and vulnerability management = Access control and authentication

= Analyzing user and device behavior = Malware Detection
= Anti-phishing
Figure 6. Distribution of products with the use of technologies ANN on use
scenarios

Having examined the relevance of the use of intellectual systems, in
particular, artificial neural networks in information protection tasks, it
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IS necessary to focus in more detail on the aspect of the integration of
network data integration into the area studied.

It should be noted that according to SANS data, about 30% of
information security experts are convinced that artificial intelligence
technologies are able to increase the efficiency of detecting unknown
threats [6].

Consider in the percentage relative to the standard methods of
information security metrics, improved by integrating artificial neural
networks (Fig. 7):

better identifi cation of unknown threats _ 29.1%
improved (shorter) time between infection
ecov I | 21.2%
and recovery
more effective data protection _ 18,5%
better capture and use of threat information — 15.9%
more efficient use of personnel [T 14.6%

other |1 0.7%

0 5 10 15 20 25 30 35
Figure 7. Information security metrics, improved by the use of ANN

Most companies actively using ANN in order to improve the
efficiency of information protection systems confirm that intelligent
technologies increase the effectiveness in investigating incidents, a
decrease in the response time to threats, increase the efficiency of
personnel management, etc. Also many representatives of the
companies are confirmed by the fact of reducing false responses as a
result. Integrating neural networks in information security systems.

Consider statistics to improve the performance of information
security systems as a result of the integration of artificial neural
networks (Table 1):
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Table 1. Comparison of the effectiveness of organizations using applications
and not using ANN in information protection systems

. Orgs W\>10%
Benefits ANN
ANN makes
investigation of alerts 60 % 49 % 69 %
faster
ANN improves the
efficiency  of  our 60 % 46 % 70 %
security staff
Automatic initial triage 49 % 41 % 54 %
Optimize threat 47 % 41% 51%
identification
ANN  speeds  the o 0 0
remediation of threats 44 % 33% 53 %
ANN helps to reduce o 0 0
false positives 38 % 28 % 47%
'c?\ruit:oTaeglc::n remediation 23 0% 17 % 28 %%

Based on the above data, it is clear that the technologies of ANN
make a colossal contribution to the fight agaANNt modern
information threats. In the overwhelming majority of cases,
intelligent technologies reduce the operation time to identify problems
and subsequent response to incidents, and also reduce the cost of
managing personnel. Inc companies operating in their systems note a
significant increase in the efficiency of detecting unknown threats, as
well as an increase in the speed of analyzing and detecting malicious
activity on servers.

CONCLUSION
An overview of the state of artificial intelligence segment in
information security allows you to make the following conclusions:
Acrtificial intelligence makes a noticeable contribution to the fight
agaANNt modern information threats. In particular, in most cases, the
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introduction of Il technologies in the organization's information
security reduces the time to identify problems and respond to
incidents, as well as expenses for personnel management. Operators
note an increase in the effectiveness of detecting unknown threats, as
well as the speed of analysis and detecting malicious activity at
endpoints and in applications.

Total investments in companies that create information security
products using Al technologies are $ 3749 million at the end of 2019.
At the same time, the global market for information security products
using technology Al will reach $ 30 billion in 2025 with an annual
increase in 23%.

Thus, artificial intelligence and, in particular, ANN are the science
and technology of creating intelligent machines, the overwhelming
majority of which are intelligent computer programs.  The
technologies of Al in a broad sense involve the software that is able to
perform tasks by using human cognitive abilities, for example, speech
recognition, interpretation of visual images, analysis of logical
operations, the creation of models of the future based on accumulated
data, etc., which is the most effective tool In solving the tasks of
information security at modern enterprises [10].

Thus, it can be seen that ANN technologies are among the most
innovative and breakthrough achievements of science today. These
funds are widely introduced in almost all spheres of life of a modern
person, ranging from domestic ones, and ending with professional. In
this paper, issues related to the integration of artificial neural networks
in the information security systems of modern enterprises were in
more detail. As a result of the work, the main information relating to
the Al were identified; Factors that determine the relevance of
information protection; Scheme of a simple neural network; scheme
of artificial neuron; Directions of ANN integration in the information
security segment; Advantages of ANN integration in the information
security segment, etc.
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Abstract:

The manufacture of protective shields against ionizing nuclear and
atomic rays requires continuous tests to maintain the quality of the
materials used in manufacturing in accordance with international
conditions from sparing the contents of containers and vessels that are
used for various purposes, including medical or community service,
against most radiation, especially carcinogenic, as these compounds
may contain Materials whose qualities and properties change during
manufacture. This study used a CS-137 nuclear source and a powder
of lead in medical glass bottles for several gm's  masses
(0.1,0.2,,0.3,0.4,0.5,0.6, ,0.7,0.8,0.9,1) with the same masses of
barium sulfate powder to the glass of the bottles of the same weights.
The use of the nuclear source used in examining the models with the
appropriate radiative activity has been adopted in the study of the
intensity dependence and the accumulation factor for their
experimental significance, which are two main factors for a study on
the hardness of the models. The study clearly showed that the weight
ratios for both functions of the two materials used are inversely
proportional to the accumulation factor.
Introduction

The amount of radiation exposure increases with the time of exposure,
and the distance as the amount of radiation exposure decreases with
the increase of the distance between the person and the radioactive
source, and the protective shield, the radiation exposure decreases
according to the type of shield material and the increase in the
thickness of the shield according to the type and energy of the
radiation [1,2].
In order to achieve a safe level of radiation exposure, the radioactive
materials must be masked with protective shields (which is anything
that creates a barrier between a person and the source of radiation) that
prevents the danger resulting from the radiation emitted from these
materials, whether they are high or low-potency [3]. For the
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importance of glasses, it has been used for a long time in measuring
radiation dosage, and many researches developments have taken place
in these fields through glass composites, components, and mixtures.
Better results from pthese studies have been reached. Japanese
concluded with a new type (GD-450), which is a type of phosphate
glass tinged with silver and is used to detect gamma rays within the
range (10 keV.-10 MeV.) with homogeneous set of polymers metal
mixtures and blending's filters [4].

Theory:

Beer—Lambert law expressed in terms of attenuation coefficient, but in
this case is better called Lambert's law since amount concentration,
from Beer's law, is hidden inside the attenuation coefficient [5]. The
(Napierian) attenuation coefficient p and the decadic attenuation
coefficient 10 = WwIn 10 of a material sample are related to its
number densities and amount concentrations. In many cases, the
attenuation coefficient does not vary with z, in which case one does
not have to perform an integral and can express the law as[6]:

1) ) =10e -uz 1)

where 1,10 are The intensity of radiation after reaction with the
medium and the original radiation respectively.

K absorption coefficients.

Z absorber of thickness.

Source emits its symmetrical radiations so this properties leads to
what is known as build up, the radiation comes out from the source in
all directions and absorbs a proportion of it into the shield according
to the law of exponential attenuation (Lambert - Pierre equation) the
intensity of the window through the shield of thickness z. The
original intensity before the shield broke through. The fact that the
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accumulation factor is a necessary factor is included in the
calculations of designing reactor shields and in the field of medical
physics, as well as shielding some research laboratories that require
the use of radioactive sources with high energies and great radiation
effectiveness. Therefore, the study of the accumulation factor is
important in correcting the calculations related to adequate shielding
of gamma rays [7].The buildup factor is measured based on the
relation between the incoming gamma rays and gamma rays passing
through the materials. If the initial intensity of gamma rays is 10, the
buildup factor B is calculated according to the following standard
equations:
B =((It/lot)) / ((1 uc /1 oc)) (2)
whereas:
luc: beam intensity with shield and socket (good geometry).
loc: beam intensity with only the pointer (good engineering
arrangement).
It: the overall strength of the beam in the presence of the shield (poor
geometry).
lot: total beam strength (poor geometry).
, where | is the measured detector count with the absorber of thickness
x (cm), and 10 is measured count without the absorber [8].
Material and experimental methods:

Preparation of Samples
A-Method for preparing lead-mixed glass samples:
1- Weighed (4.5gm) of glass powder and 4.5gm of di-
Lithiumtetraborat

for the purpose of weighing, a four-degree sensitive
scale.
2. Weighed (0.2gm) of lead and added over the glass powder and di-
Lithiumtetraborat powder and mix it manually in a special container
until it is completely homogeneous.
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3- A porcelain eyelid was used for the purpose of melting the
mixture. It was found that it requires high temperatures and a long
time inside the oven in addition to its high cost because it breaks until
the sample is extracted .for solving this problem by using a platinum
eyelid, which allows it to be used more than once, in addition to the
shortage of time spent in the melting process, as melting can occur in
30 minutes compared to hours in a ceramic eyelid.

4- A small amount of Lithiumbromid powder was placed over the
mixture in the platinum jar without weight, and the jar was placed
inside it in a special oven under a temperature of (1000CO) for a
period of half an hour until the mixture melted well.

5- Gradually opening the oven, then the ladle was extracted from the
oven with a mask and placed in an endothermic container for a short
period until the sample cooled and separated from the lid, then the
sample was extracted with a thickness of (2mm).

6-The repeating manners used the same steps for four samples with
changing the lead masses each time as follows (0.4,0.6,0.8,1) gm.

B- Method for preparing glass samples mixed with barium sulfate:
The repetition of previous method for preparing lead-mixed glass
samples.

Experimental details and Testing samples:

1- The electronic counting system has been prepared and it consists of
a primary amplifier, a prime amplifier and a voltage amplifier, and a
multi-channel analyzer linked to the thallium-activated sodium iodide
flash detector. The system is connected to a computer for the purpose
of operating it and reading its measurements, and placing the
radioactive source inside the lead box, which is a rectangular tunnel of
lead material. To calculate the buildup factor by uses the weight of
each sample were measured. The samples which were prepared tested
against gamma-rays by using gamma  spectrometer.
The buildup factor and linear attenuation coefficient of the samples
were  measured for gamma rays of three different energies: 0.511,
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0.662, and 1.275 MeV. These gamma rays were obtained using 22Na
and 137Cs sources. For each the buildup factor was measured based
on the relation between incoming gamma rays and gamma rays
penetrated through the material.

Figure (1) shows a schematic description of the spectrometer used in
the research.

MCA Amplifier HV PC

Pb Shield

Schematic view of the experimental setup  Fig. 1.

2- The system prepared the good engineering arrangement (with the
payer) at the beginning and took the reading without a sample and
represents the initial intensity of the source in the case of the good
engineering arrangement (with the payer).

3- The first sample was placed after the pointer from the near end of
the source and at a distance of (0 cm.), and the reading was taken in
the presence of the payer.

4-The payments in front of the detector and the source were raised, the
bad engineering arrangement was prepared, and the reading was taken
without a sample for the order and the source represented the initial
intensity (by raising the payment).

5- The first sample was placed from the near end of the source and at
a distance of (0 cm.), and the reading was taken by raising the pointer.
6- Steps (5, 3) were repeated for the rest of the samples of different
concentrations and samples of different thicknesses.

7- The accumulation factor was calculated from equation (2).

Results and discussion:
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The effect of adding lead powder to glass bottles studied in terms of
Intensity, accumulation factor, and the effect of adding barium sulfate
to glass bottles with respect to severity and accumulation factor as two
main factors to judge the durability of shields.

Table 1: The effect of add lead powder for the intensity and the
buildup factor.

2- The system prepared the good engineering arrangement (with the

payer) at the beginning and took the reading without a sample and
represents the initial intensity of the source in the case of the good
engineering arrangement (with the payer).

3- The first sample was placed after the pointer from the near end of
the source and at a distance of (0 cm.), and the reading was taken in
the presence of the payer.

4-The payments in front of the detector and the source were raised, the
bad engineering arrangement was prepared, and the reading was taken
without a sample for the order and the source represented the initial
intensity (by raising the payment).

5- The first sample was placed from the near end of the source and at
a distance of (0 cm.), and the reading was taken by raising the pointer.

6- Steps (5, 3) were repeated for the rest of the samples of different
concentrations and  samples  of  different  thicknesses.

7- The accumulation factor was calculated from equation (2).
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Results and discussion:

The effect of adding lead powder to glass bottles studied in terms of
Intensity, accumulation factor, and the effect of adding barium sulfate
to glass bottles with respect to severity and accumulation factor as two
main  factors to judge the durability of  shields.

Table 1: The effect of add lead powder for the intensity and the buildup
factor.

Concentration | Intensity(counts) Intensity(cou
% nts)
0.0 20000 8500
0.1 18000 8200
0.2 14000 8100
0.3 13800 8000
0.4 13500 7800
0.5 13300 7600
0.6 13100 7500
0.7 13000 7400
0.8 12900 7300
0.9 12500 7100
1 11000 7000

Figure (2) represents the intensity values as a function of increasing
the weight ratios of bullets, and in the cases of the bad engineering
arrangement (no sear) and good (in the case of the sear), where the
right side represents the intensity (count) in the case of the good
engineering arrangement and the left side represents the intensity
(count) in the case of the poor geometric arrangement,Table
(2)represents the concentration and the buildup factor.

¢yl



Aaelandl alaal| Ades Ale AR AT PN RPN P P PP P PO (P &1 P

22000 8600
* Bad
#* Good - 8400
20000
X L 8200 __
= X <
3 18000 {1 @ X - 8000 3
(=) —
= X - 7800 =
‘2 16000 - X L 7600 5
g X =
o R—
£ X - 7400
14000 - * o o . X 00
* ¢ o ¥
12000 . . . . - - 7000
0 0.2 0.4 0.6 0.8 1 1.2

Concentration %

Figure (2): values of intensity as a function of increasing the
weight ratios of lead.

Table (2): Represents the concentration and the buildup factor.

Concentration% Buildup factor
0.1

0.2 0.75

0.4 0.74

0.6 0.735

0.8 0.73

0.9 0.73

1 0.725

. figure (3) represents the values of the accumulation factor as a
function of increasing the weight ratios of lead.
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Figure (3) :The accumulation factor as a function of increasing the weight
ratios of lead.

Table 3: Intensity values as a function of increasing the weight ratios of
barium sulfate.

Concentratio | Intensity(counts) Intensity(counts)
n%
0.0 22000 8400
0.1 18000 8200
0.2 14000 8100
0.3 13800 8000
0.4 13500 7800
0.5 13300 7600
0.6 13100 7500
0.7 13000 7400
0.8 12900 7300
0.9 12500 7100
1 12000 7000
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(Figure 4), intensity values as a function of increasing the weight ratios of
barium sulfate.

Table.4: represents the aggregation factor values as a function of the weight
ratios of barium sulfate.

Concentration% Buildup Factor
0.1 0.79
0.2 0.76
0.4 0.75
0.6 0.74
0.8 0.735
0.9 0.73
1 0.72
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Figure (4) :represents the aggregation factor values as a function of the
weight ratios of barium sulfate.

FC (2) and Figure (4) that when the first sample (0%) (which means a
sample of panel glass without addition), the intensity values take the
highest possible value for the source of cesium-137, and the high
value of the intensity represents the transparency of the glass with
respect to the gamma rays. Therefore, we can consider glass R not
suitable for use as a shield alone, but for the subsequent samples
(samples with added lead or added to barium sulfate in increasing
concentrations) the intensity begins to decrease at the first ratio of lead
powder or barium sulfate powder, which can be attributed to a change
The properties of the materials used and the properties of the
superimposed material are evident and thus the superposed material
becomes good in its use as a shield, and since lead has a large atomic
number and a high mass density, as the large atomic number helps to
reduce the intensity of the beam of rays transmitted through the shield
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by the interaction of the photons of this beam with the absorbent
medium, and the density of lead helps to reduce the ability of radiation
to penetrate through the shield, and although the barium density is not
high, it has a very large atomic number that helps in absorbing the
radiation in a form. It is larger than the compounds with smaller
nuclei, and the higher atomic number helps reduce the intensity of the
transmitted beam [9].

Figures (5) and (3) that the highest value of the accumulation factor
Is at the first sample (0%). As for the subsequent samples (samples to
which lead or barium sulfate have been added in increasing rates), we
notice that the accumulation factor decreases significantly at the first
rate and then The difference in the value of the accumulation factor
between ascending and descending, with different proportions,
although the intensity decreases in each case, but the percentage of
decrease in the case of the good engineering arrangement differs from
the percentage of the decrease in the case of the bad engineering
arrangement, where in the latter case a large part of the induced and
secondary photons reach the detector, either In the case of a good
geometry arrangement, the receiver prevents the scattered photons at a
small angle from reaching the detector [10,11]. Measurements show
the buildup factor values increases as increasing concentrations at a
given gamma energy, the decreasing associating clearly with respect
to the increasing gamma energy at a given concentrations weighting
of material.

:Conclusion
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From the above, we can give some important conclusions drawn from
this study

1- A gradual decrease in the effective intensity of the supported
samples with different weight ratios for the powders used (lead,
barium sulfate), as the lead powder or barium sulfate shows the same
behavior in terms of decreased strength.

2- Behavior of the accumulation factor is similar for both the lead and
barium sulfate powders.

3- Results of the current study showed that lead can be replaced with
barium sulfate, with the same effectiveness as a protective shield from
rays in medicine bottles.
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Abstract

The non- Isothermal thermoanalytical curves (temperature [T]),
thermogravimetric [TG], derivative thermogravimetric [DTG]) and
differential thermal analysis [DTA] of various molar radios of binary
mixtures of (Si — Na,S,0g and Si — K,S,0g) have been examined by
derivatograph technique: Silion can catalytically lowe the Ti values of
both persulfates by about (15- 20°C), and that of the corresponding
pyrosulfates by 10°C. No solid — state reaction has been observed
between Si and the two peroxosalts or their pyrosulfates but their by-
products, (K,S0, and Na,S0,)reacted and yielded the respective
mixed oxides, Na,Si;0,and K,Si,0sgaseous
S0; and SO, Intermediate and final products are identified by X- ray
diffraction. Silicon powder is not oxidized in static air even at
temperatures as high as 1050°C.

Key words: solid- state reaction, T, TG and DTA silicon powder, per
sulfates.

INTRODUCTION

thermo gravimetric analysis (TG, DTG and DTA) are performed
by gradually raising the temperature, and the weight measured by
analytical balance™. Si has been used in the presence of dopants as a
p- or n- type semiconductor. It is the most commonly used
semiconductor and today constitutes about 92% of the electronic
industry for man ufacturing transistors and integrated circuits. Slilcone
greases and oilis are used for vacuum lines. Thermo gravimetric
analysis (TG), mass loss is observed the rate of material weight
changes upon heating™. TG curves is plotted the relationships,
between temperatnre and the weight of sample or the ratio between
dm over dt (dm/dt) but DTG is measure the ratio dm (weight changes)
loss and dt (min) or dT (temperature) The DTG peak hight at any time
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or temperature gives the rate of mass loss (dm/dt) in (mg/min) unit the
TG, DTG and DTA analysis were performed on semiconductor
chalcogenides®. The chemical literature lacks data on the
derivatographic thermoanalytical behavior of pure Si, alone or in
mixtures with peroxosalts, and their solid thermal decomposition
products®”. In the present paper we aim to determine the thermal
stability, catalytic activity and types of compounds formed during
non- isothermal solid- state reactions between Si and other®®. The
erea under a (DTA) Peak is the enthalpy change and is not affected by
the heat capacity of the sample. DTA is the oldest thermoanalytical
method 9.

EXPERIMENTAL.

All of the molar ratio binary mixtures were prepared from analytical
grade reagent.

Si (0.08 u,,, mesh) was puriss grade from Fluke. oc- Alumina Al,04
was interference material heated to 1300 ¢’ the compounds persulfates
were formed BDH

Apparatus

1. Thermogravimetric analysis Technique (Shimadzu).

2. X-vay diffraction made in Philips.

3. platinum crucible standard (sigma- Aldrich).

x-ray diffraction aphenomenon in which the atoms of acrystal, by
virtue of their uniform spacing. Cause an interference pattern of the
waves Present in anincident becam of x- ray.

The sample (2-4 mg) were synthesis and thermal degradation DTA
follows the temperature difference between sample
(Na,S,0g0r K,S,0g)and the reference (Al,03). In (TG) technique in
which the mass of sample is subjected to controlled temperatare
program. Derivative themogravimetric. (DTG) measurement the
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weight chang ratio and the heating (C°) (dm/dt or dm/dT). Note. (T:
temp., t: min.).

In DTA technique measure the difference of temperature between the
sample and the reference.

Results and Discussion

The derivatograms of various Si — Na,S,0g molar ratio are depicted
in Fig (1), from which no detectable reaction could be seen between Si
and Na,S,0g. Nevertheless, the former could catalytically lower the
Ti of the latter from 180 to 165 C° (for the ratios 1: 4 and 1:1), and to
160 C° (for the ratios 1:2 and 2:1) Table (1) indicates that the practical
and calculated values of the liberated oxygen are almost the same. The
melting temperature of Na,S,0- also lowered (from 385 to 375 C°),
I.e- by 10 C° for the ratios 1:4 and 1:2, and from 385 to 365 C° i.e by
20 C° for the ratios 1:1 and 2:1. Careful examination of the TG curve
of the 1:4 mixture reveals a small plateau between 215 and 260 C°
which may bc due to an unstable intermediate adduct of Si
pyrosulfale, which is so far unknow. Other ratios do not show this
plateau. After melting the pyrosulfate follows the usual route of a two-
step decomposition.

The exotherms appearing around 885 C° all ratios proved to pertain to
redox solid- state reaction between Si and the by product Na,So, the
areas under these exotherms in crease as the proportion of Si incrcase.
The disappearance of the melting endotherms of Na, S0, for the ratios
1:1 and 2:1 is due to thermal neutrality, brought about by exo and
endo trans formations occuring in the same region- XRD potterns for
samples heated to 890 C° confirm the presence of the mixed oxides
Na,Si; 0, (Table 2) in addition to those of unreacted Na,So, and Si
(7). Identical bright d- lines were obtained for the final products at
1050 C° which ratify that Na,S,0- is thermally stable to beyond the
ceiling temperature of the programme. It could be concluded from the
above that Si actually reacts with molten Na,So,, there fore several
runs for various Si: Na,So, ratios were similarly conducted. The 3:1
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mixture of Si Na,S0O, was found to be the stoichiometric ratio for
which the stoichiometric reaction is given as Na,Si3 0.

A mechanism for this reaction may be proposed. In the presence of
excess Si powder, molten Na, S0, is catalytically disproportionated to
from Na,0, and SO, (S0,gas has been detected experimentally) and
in the presence of air or oxygen, a compositional oxidation of Si
occurs with Na,0, to vyield Na,Si;0, (Na,SiO;_ 2 Si0,),
meanwhile SO, is instantaneously oxidised by a secondary process to
S05 with the liberation of excess heat which is indicated by the sharp
overlapping exotherms around 870 °C (in the case of the 1:1 ratio) on
the DTA derivatogram in fig. 1.

The small weight increase between 840 and 870 °C is personably due
to the oxidation of SO, to SO5.

1. Na,S,05 - Na,S,0, +§02(165 — 180°C)

2. Na,S,0, = Na,So, +S0; (885°C)
3. Na,S,0- melting temperature (375-385°C).

4. Na,S0, + 3Si + 30, - Na,Si;0, +505(980°C )
Theremoanalysis of the Si

No signs of physical or chemical changes are observed for Si samples
subjected to heating from ambient to the ceiling temperature of the
programme (the deribatograms are not shown for the sake of brevity).
this is contrary its group IV congeners (Ge, Sn, and Pb) which show
some transformations on heating static air atmosphere.
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Fig. 1. TG and DTA Curves for various molar ratios of the Si- [Na]
_2 S _2 0O_8 binary system.
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Table 1 : Preparation of standard molar ratios and TG result of
Si — Na,S,0g binary mixtures.

Lost 0, from S04 Lost from
Molaratio Si(mg) Na,S,0q Na,S,0q Na,S,0, decomp. NaS0, reacted
Si: Na,S,0q (mg) Theor | EXp | o | poo | Theor | Exp | oo | 1o WL%
(mg) | (mg) | ¢ Tl (mg) | (mg) | ¢ 4
1:4 5.70 194.30 12.4 12.2 | 165 | 230 62 60 380 | 750 83
1:2 11.11 188.89 12,10 | 12.0 | 165 | 230 60.5 57 380 | 750 16.6
1:1 21.05 178.95 11.40 | 11.0 160 230 67.2 56 380 750 331
1 7 2
2:1 38.09 161.91 10.32 | 10.3 | 160 | 230 51.6 S 380 50 65

Table 2 : d. Spacing* versus intensities of bright lines the (1:1)
mixture of Si: Na,S,0g
heated to 1050 °C.
D(A°) 4.7 3.46 341 | 2.79 | 254 | 2.2
1/10 70 100 100 35 38 | 25
*Typical for Na,Si; 0,

Theremoanalysis of the Si — K,5,0g System

From the derivatograms of the various molar ratios prepared ( Table
3) and subjected to the heating programme (Fig. 2.) it seems that,
although no reaction occur between K,S,0g0r its by- product
K,S,0-, and Si can catalytically lower their Ti values by 10 and 20 °C
respectively. For instance the « to f phase transition (see DTA curve
for the 1:4 ratio of K,S,0- is catalytically shifted from 330 to 310 °C,
this causes the melting and decomposition endotherms of K,S,0-to
overlap forming awide, Combined endotherm that extends between
330 and 480 °C. Beyond 870 °C the usual two- step endotherm of
K,S50, phase change disappears and instead a wide exothermic hump
(1:4 ratio) appears. As the ratio becomes 1:2 it splits into two exo-
peaks representing two consecutive reactions. The first due to the
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formation of K,Si,0sand SO, and the oxidation of the latter, and the
second, at 940 °C, due to the phase crystallization of the former which
Is accompanied by its oxidation. With more Si (2:1 ratio) the reaction
with K,S50,becomes more vigorous and the exo- peak, representing
the oxidation of SO, sharpens and becomes steeper near 870 °C.
Between 870 and 985 °C a small weight- gain, probably due to
oxidation or polymerization of K,Si,0is opserved, this is indicated
by the small exotherm appearing at 940 °C. The next smaller exotherm
at 985 °C may belong to crystallization proccss. Very intense and
bright d- lines (Table 4) as well as calculations from TG curves (fig
.2) reveal that 91.2 (wt%) of K,S,Ogindirectly reacts with Si (Table
3), this convinces us that (2:1) is the stoichiometric molar ratio and
therefore the stoichiometric reaction is:

!
K,S,0g = K,5,0; + 502 between (170 — 200 °C)
K,S,0, - K,50, + SO3 between (385 — 870°C)temp.
3
K50 + 25i + 502 - K,Si,0c + S0, between (870 — 985 °C)

Table 3 : Preparation of standard molar ratios of the Si — K,S,04
binary mixtures.

0,Lost from S0; Lost from
K,S,04 K,S,0, decomp.

M(t)ilce)tra Si( | Mg | The | Ex The | Ex Kzaitoe‘*dre
N mg) | K,S,0 or p o o] oOr p o o 0
Si: K,S, mg | (m | T T g | (m | Ti°q g We%

) | 9) ) |9

. 194, | 11. | 11. | 17 | 20 56 | 38 | 87 12.8
L4 15071 93 | 4 | 2|50 5 | 0

) 190. | 11. | 11.| 17 | 20 52 | 38 | 87 24.8
12 198 1 g |5 |1 |50 0|0
11 18.9 | 181. | 11. | 10. | 17 | 20 55 52 | 38 | 88 50.4
' 0 10 0 9 |0 ] O 510

) 36.1 | 163. 17 | 20 45 | 38 | 88 91.2
2:1 0 90 9.6 | 9.5 ol o 48 ol o
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Fig. 2. TG and DTA Curves for various molar ration of the Si-K,S,0g
binary system.

Table (4)
d- spacing verus intensities of bright lines for 2:1 mixture of
Si: K,S,0gheated t01050 °C

D(A)

3.80

3.13

3.10

2.96

2.78

2.43

1\10

90

50

30

60

40

60
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Conclusion

Under astatic air atmosphere Si powder was found to be thermally
stable up to the end of the heating programme (1050 °C) It acts as
asemicondutive catalyst to lower the Ti values for the thermal
decomposition of persulfates or phase transformations of pyrosulfates.
At higher temperatures it reacts with solid Na,S0, or K,S0, to form
the mixed K,Si, O whose identities were checked by x- ray
diffradion. The stoichiometric equations for these solid- state reactions
have been established.
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Abstract: In this paper, the catalytic activity of Pd/mordenite
zeolite is clearly modified by the use of H,O vapor, the water
treatment of Pd/H-MOR &Pd/Na-MOR makes several catalytic
and chemical effects ,but it also have a slight negative effect .
High temperature calcination (510 C° ) is used for the metal
reduction (Pd) that is to form aqua complexes .

1- Introduction

Many previous studies have shown that by exposing the catalyst to
H,O vapor during a period of time after calcination and before
reduction, the catalytic efficiency of metal / zeolite catalysts can
be modified. From predominant oxygenate production to primarily
higher hydrocarbon production for bimetallic PdCo/Na Y catalysts
used for CO hydrogenation, the selectivity was altered. This water
treatment has been reported to boost the behavior of alkane
isomerization for Pt / H — mordenite catalysts. While it is certain
that Lewis sites are transformed by reaction with H,O into
Bronsted sites, the catalyst activity is most affected when water is
added after calcination, when ligand-free ions are present in the
noble metal. This discovery led to the hypothesis that the observed
results may be instrumental in the complexation of transition
metal ions with water.

The formation of metal-ligand complex ions in zeolites containing
cages, such as Y-zeolite, appears to promote their migration from
small to big cages. However, it is not clear if the hydration of
transition metal ions will increase or decrease their reducibility in
cagless zeolites, such as mordenite zeolites, A priori, and whether
it will eventually lead to greater or less dispersion of metal.
Research has therefore been undertaken to clarify these issues.
Using methylcyclopentane (MCP) as a probe reaction, palladium




A AT N PR O YL PPN PR 0T (P & 1P

assisted in H-mordenite (Pd/HMor) or Na-mordenite (Pd/Na-
Mor) was tested; In order to describe, The results of sample water
treatment, temperature-programmed decrease (TPR), temperature-
programmed desorption (TPD) and extended fine structure X-ray
absorption (EXAFS) spectroscopies were used.

2- Experimental work

The catalysts were prepared by ion exchange of Pd (*NHs
Y**(NHs)*" ions into either NH Mor  ( Si/ Al = 9.3) or Na Mor
(Si / Al = 5.4 ) as described previously . Catalysts with two
different weight loadings were prepared.

A sample of 3 % Pd for characterization and 0.3 % Pd for the
reaction studies . All samples were calcined in a high flow of UHP
02 (1000 ml / min/gcat) fromRT to 510 °Cat0.5°C/ min .
This calcination decomposes the ammine com plexes and transforms
the NH-Mor into H-Mor . Water treatment (if desired) was
accomplished by flowing UHP He ( 100 ml / min ) through a water
saturator maintained at 11.4 ° C ( -10 Torr pressure ) . All water was
assumed to be absorbed by the catalyst bed , and the length of the
water treatment was calculated by adding 12 wt % water to the
catalyst sample . TPR , TPD , and EXAFS experiments were
performed following the procedure in Refs . ( 8 ) and ( 9 ) ,
respectively . For the reaction studies , -100 mg of either 0.3 % Pd /
H-Mor or 0.3 % Pd / Na-Mor was used All catalysts were first
calcined at 510 ° C and reduced to 350 ° C . hydrogen flow rate was
20 ml / min , the vapor pressure of MCP in the reactor was 40 Torr ,
the total pressure was 1 atm , and the reaction temperature was 240 °
C . Figure 1 shows the reduction profiles for wet and dry Pd / H-
Mor and Pd / Na-Mor.
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1- Results

The differences are rather dramatic , a much higher temperature (
~80 ° C for Pd / Na-Mor and ~120 ° C for Pd / H-Mor ) is required
to reduce the samples that were ex posed to H,O . Also shown in
Fig . 1 are reduction profiles for Pd / Mor that had been reduced to
250 ° C and subsequently ex posed to O, at 100 or 500 ° C . From
previous experience , it is known that PdO is formed at 100 ° C ;
at 500 ° C , the oxide reacts with protons to form pd+2 ions and
H20O. Accordingly , the TPR profile after re-oxidation to 500 ° C
resembles the one obtained directly after calcination . Because all
treatments were performed in quartz reactors , it was possible to
monitor the color changes of the samples . These color changes
are summarized in Fig . 2. The pink color of the samples after
calcination is assumed to be that of mordenite supported Pd” * ions
. The samples turn yellow if exposed to H,O indicating the
formation of an aquo- complex .

These color changes are consistent with changes in the TPR
profiles in Fig . 1, and they confirm that the PdO formed at low
temperatures reacts with zeolite protons at higher temperatures to
form Pd? * and H,0.

teyV
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Fig . 1. TPR Profiles of (a) 3 % Pd / HMor -dry, (b) 3 % Pd /
HMor - wet, (¢ ) 3 % Pd/ NaMor - dry, (d) 3 % Pd / NaMor - wet
, (e) 3% Pd/ HMor after reduction to 250 ° C and oxidation to 100

°C,and () 3 % Pd/ HMor after re duction to 250 ° C and
oxidation to 500° C.

TABLE 1

TPR .TPD , and EXAFS Data for Pd /
H Mor and Pa / Namor

Catalyst AV H/Pd CN pd-pd rpd-pd (A) o°*
3%pd/ HMor Dry 178 11 211 270  0.0050
Wet 2.00 0.81 6.19 2.73 0.0015
3% pd/ NaMor Dry 1.98 1.2 4.58 2.74  0.0043
Wet 1.96 0.87 6. 15 2.74 0.0005
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The crucial point with respect to the issue motivating the research
Is that exposure of the calcined sample to H20 changes both the
reduction profile and the color . The fact that H,O is able to ligate
to Pd *?, but not justifies the conclusion to PdO that Pd*? are
present in the sample after calcination . It is noteworthy that
formation of an aquo-complex stabilizes the Pd™ ions
significantly , so that a much higher temperature is required for
their reduction . Apparently , the Pd ( H,O ) *? coordination shell
Is more favourable than the coordination provided by the walls of
the zeolite .

YELLOW

way \% 509
Pd/HMor

(ion-exchange) =~—# PINK ———b( REY
WHITE T 510

T 500°C T, 100°C

= GREY
GRE) T, 350 BROWN

FIG . 2. Color changes of Pd / HMor after various treatments ( T.
= calcination temperature , T , = reduc tion temperature , and T =
oxidation temperature )
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TABLE 2

TPR .TPD , and EXAFS Data for Pd /
H Mor and Pa / Namor

Catalyst X(%)* SCR(%)° SRO(%)®  SRE(%)°
3% pd/ HMor-Dry  3.13 9.37 6.82 83.83

3% pd/ HMor-Wet  2.73 7.2 5.3 83.83

3% pd/ NaMor -Dry 0.08 0 51.3 48.7

3% pdNaMor-Wet 0.08 0 54.3 45.69

The area under the TPR profiles can be integrated and used to
calculate the change in Pd valence , AV , during reduction . The
values in Table | , were obtained by inte grating the profiles
between ( -40 and 500 ° C) with the exception of dry Pd / H-Mor
and all AV values agree within experimental error (5 % ) , with
the expected value of 2.0 . It is notable that

the Pd*? ions in dry Pd / H-Mor can not be fully reduced to Pd° even
at 500 ° C . Apparently ,

in the absence of H,O , some Pd ** are highly stabilized in the
zeolite ; the side pockets are likely candidates . As the H-Mor used
in this study contains ca , four Al*® per unit cell , it is reasonable
that some of the side pockets will carry two negative charges ; in
these positions

the Pd*2 ion would be coordinated by zeolite oxygens in a distorted
octahedron .

The metal dispersions measured by H,-TPD as ( H / Pd ratio ) and
EXAFS ( as coordination number ) are shown in Table 1 for
samples that have been calcined to 510 ° C and reduced to 250 ° C
. Both sets of data consistently show that the Pd particle size is
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larger in samples that have been exposed to H,O prior to reduction
. In addition , the EXAFS data confirm that the protons in the H-
Mor sample have an anchoring effect , i.e the Pd particles are
smaller in H-Mor than in Na-Mor . The increase in particle size
for the wet samples can most easily be explained by accepting that
the mobility of the Pd ( H,O) + ion is larger than that of the bare
Pd”> * ion due to less interaction with the zeolite framework . A
similar increase in mobility has been observed for Pd ( NH3 ) * in
Y zeolite.

As a consequence of the higher mobility , the aquocomplex can
more easily travel to a reduced Pd particle covered by
chemisorbed H atoms . As always , the ultimate particle size is
determined by the ratio of two rates : nucleation and growth . The
growth rate of Pd nuclei is determined by the mobility of the Pd® *
jons . Formation of the aquocomplex thus leads to larger Pd
particles . Results of the catalytic MCP reaction study are shown
in Table 2. Pd / Na-Mor ( wet or dry ) is hardly active for this
reaction . This is in line with the very large size of the metal
particles . The only chemical anchors in these samples are the
protons that are produced by metal reduction .

As was shown previously , interaction of MCP with these protons
induces growth of the Pd particles . For the Pd / H-Mor samples ,
the water treatment has a slight negative effect on the total activity
of the sample , but also leads to an increased selectivity and yield
towards ring enlargement products . As ring enlargement occurs
via a bi-functional mechanism ( 15 ) , this selectivity correlates
with the ability of the catalyst to isomerized paraffins . The
increase in ring enlargement could be due to an increase in the
acidity of the sample after water treatment , or a larger

to)
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concentration of Pd - proton adducts , which might act as
collapsed sites " in the bi-functional mechanism .

3-Conclusion

water treatment of Pd / H-Mor and Pd / Na-Mor after calcination ,
but before reduction results in several changes in the sample .
Metal reduction requires a higher temperature due to the formation
of aquocomplexes. The higher mobility of these complexes leads
to larger metal parti cles . Although the water treatment has a
slight negative effect on the catalytic activity of Pd / H-Mor ( in
stark contrast to Pt / H-Mor ) , the yield of ring enlargement
products increases . As observed previously for Pd in Y zeolite ,
no autoreduction of Pd ( NH3

) © occurs during programmed calcination , and re-dispersion of
PdO by zeolite protons is effective . The reduced Pd particles are
smaller in the H form of the zeolite than in the Na form . Finally ,
color changes during calcination and reduction provide de tailed
information about the chemical processes that occur.
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