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Position of the United Stutes Concerning Pulestine
and Jerusalem Issues 1947-2012

Abstract :

The most prominent foreign policy of the United States in terms of
intellect are :

I - subordination of U.S. foreign policy positions in the premises of
Christian thought as a rightest that religion occupies a prominent
place in the hearts of American taxpayers, of different strata and
aspects of life. Thus the biased positions of U.S. administrations
for Israel in the occupation of Palestine and the displacement of
its people, and in investigation of the prophecies of the Bible.

2 -The foreign policy of U.S. administrations reflected a great deal of
pragmatism in the positions of the Arab-Israeli conflict as well as
the use of some ambiguity to the extent of discrepancy in order to
cover up their positions in support of Israel's continuous offensive
against the Arabs and delude the Arab side on the authenticity of
the American role in achieving just peace.
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Imbulance in lhe Environmental system and the
Desertffication phenomenon

Dr. Majid Muter Abdul Kareem

Abstract:
The elements and constituents of environment move in this

universe according to specific and balanced ratios to meet the needs
of living creatures and to guarantee the continuity of life on earth as

well as providing an efficient, intact and safe environment.
This interaction and interrelation between the elements and

constituent of environment , whether animate or inanimate and their
concise symmetry allow their to living as function properly for the
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sake of maintaining life . This is known as ( Environmental Balance ) .

This balance means that the elements and constituents of
environment are kept in their original ratios as they were created by
God The Environmental Balance and its strict system might be

disturbed and disintegrate due to any deficiency in one of the
elements or constituents of any deficiency system . Thus disturbance
and imbalance take place,, coupled by a failure to maintain life. This
result in ( Environmental Disintegration ) which includes so many
serious environmental problems , one of which is the desertification
phenomenon which is considered as one of the environmental
disasters which threaten human communities all over the world , The
Arab homeland and in Iraq .

This phenomenon is an inevitable result of the negative changes
and disturbances in the environmental system. This paper attempts
to prove and emphasize the relation between the imbalance in the
environmental system and the resultant desertification phenomenon .

It also seeks to emphasize man's moral responsibility to words his
environment.
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a+Lo Jt--l ,rSJ;:;tJl cliHl a..,*).J r+ll ;Lci Jl "1ll ,liii c!s-cl!
Li. .,ii 1 
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l os ,lxjl ,r-L, .-r,-,-4 eL irljJ,s Jl e Ul ;1 r ,, Jij.ij , .j:lsill

.53 ilFll "+i .Jjg ^+L e..,Ej J,ui 31r- +;le +J+ 1" . Jl-Li Jis.:.jle
4+3r a.ilJl JllJl l-t ., Y , iltJl d JF.ll 6\'orl+j ki"rl" jl , US_F

a)"Yl & ci'r JtL-. J. J.s+ Ul eltli gr Lr,r:b+ l-J 4:jillr , Arlill
(r). sJlJl d[ill

i-i:.i^ilj a-diJl .',ri#ll JxiYl J-l_x..r iL-x t'i .J"s+ , l. -llti
,-EVt ;". Jl ir+,Jl rurll druJs. qJ s:-- J)-lil ,fi , ,"iL 2;.: 5j:r j
i LJil! .-ilJ+iLi. qrnlll ru"ill, etJl, LJ,il! l-4-oa ij , o2-tic .J. J,"alc +.i
,L* -El .ilaJ:2 -:t,ilt, o+!t it .:lli. \rs+jll .UoJl .,'iL"Sl Jl .J.f
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, l.j:!F &LLJ;:t-J^ fL,- Jl & ., J.-l,ll tjJtc. ,J,r++ll J)jiYIJ
.j:.i jlJ.,ll &_rqill Jtrl a..-U.r , JtJl J.tE- +,- 
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i.,,i- lJl LjYts

A-.,EllJ'"rsill tllJl r;lll rt+ &L'tt JilJ! dlli , s++ll JjlJ,',ll d )Ji
Jr.JJ '. ij3 , o.lJl ;l rl^ll # _l+r t_*E.-E^iJlJ t{+lc +l 'nJl .,'lLll3 ,

.J. I'ii J CE JA L" ,4;1Jt st-tr:-yt 6+= k:s JJ+ (Jjll aiJl ,;u!
. 4,r.," lJl lllll e;"S

L+ Jl5.lJ Ljil.s-ll IJA qf ailCl J):il sLi ,JlJ,'ll 4-.,.J dlt ul_rlt s.s_r
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.l+il n+ .l1< 'll e:jvl e+lJt :llyll gir ii:l--.Jxsl .I

. .x-!l ,''l- .r._r o,.,1S.11 ej_il1 ,',:- ;* _.;tJ"-!t s) J.a ;-.,11; a.r .Y

."+r+llr Lsl.Jl 3UJ'n-ll .53t ;+ll e-:;Jt jjly e:c. .r

slcL:"i-r 4rJdJl sljl diJl tt I eplr 6]c ,..,[i r 4+J,-aJl +Cl *pJ
:ll: -;*,, -i 6$LJl a.iJl ,.tJl :- W -'b-,) 

| JJYI-']-1" ..FjS-Jl eJ-Jl
LJL.iJ ar.Lai J i++ll 4+Jl JJi jjt ,Jl J)fit Jl g:e;- r.ilj.t jLJl
c!-Yl gp,+ iJ.l .^1 J. -h+ JIJ .t-6rsl.- 3let -:!r .ttjtrJl elf
.:!cl;i kj+ J.-n Jl ;:slirJl Jjl--ll: ,i.:J!l tJldl i-bir 4,iSJl
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ile-- iS>; .o*dt glj)t J,. JirSl 4i^S J3.=yp g--.i Lr"JYl u. 4-.JrL
6 ,r':Sll-, :';ij*Jl ril3jll Jl-iijl jE ),-bi ' t>Yl3 JLill Ji.-j .,lll ClJll
J--, Dli lJl-:J elfill J.-i LJ)i l:l.r J_)il1 J+ J'+ ,J3 *LJ dl
Ln'" .4."]riill il.\Yl3 r;,;Jt ;:Jt os ;a!t 6;.La: ;F _.S,ll .,lc ,-it -11
:!:;-ri , qJ'il1 4-i"r+llr alnll e J,"l-jll +U.- JiiLr il \-r ,Y jlsJl i+
rljlS 4+l-,1ill .,-;lg)13 4!$ll o.i 4-iiJ ajrlJl iiU"ll :-.;l_i,. .l:ii-l
.:J1J"--S,Lul .ll..riJl i ..e;iYl i-!l.J.ll :ilj,.j ; eiJ)l-, q:Jl: .pt Jle
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. Lr -u': ..Jlaill3 i +)lr,',1-.:*Sll q-151j ej'',;lSl ,. ,<-el Jrlr J=L-jl
LrL-lll j aiIJl alnll J,,.-Ue Ji1:U rS_1p t-ia o-:+lt il Ltll JXil ul
rlll tr+ 1!)- kl C!-!1; , 6-1l r.ll i--,,;r 1u:-.,11i . i.;.:;Jt kiFAlr;lFl
,l,+ jl kb JU.)l L"l .4:nl ! Jl .:.',)t=Jl l+tx,J: ' ol-,Jl di L\.r" ll

6_+Jl -JLiYl 
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allt" gLl+ Jrt-,Jl cL:e -iLiJ , JSL.*ll LiL-rr 
i+^.-,1

( i) . k-Jt- .3, "!-ll 6.+j . j: iJ3J;-ll
:1:2 Lr.rc al3dl 6U&J !.-Lrc Jjliqt' J)jil 4" 6'-l L elJs
a-ill.ll els:-l ,53 c._rJl 4+j1i ,J.3."^ -ls,j" ;jrjSl \r.,<rl ;l-: jl-c

,J e-lr ;,-, tl g:3i- d. 1+ 4.:-'."l 6$j ..1l clJll ,fi1 e-E:l . 4i ":Jl
;E 61Ji J-L-i-Y i-..r51 r 6.,,ll>Jl i:;r J.rYrr-o :l:;ii , o++ll at}:ll
j;Jl lu ;l ellj , r+ll i l+)ll +'. i .-,._l i;l 'sll rlJtSl 'J. <rl

.-d . gjlJl li)lJl .,s Llr_1a9 6;rJ ,6;:rJl ,:ljlc .r-i .9;Al olitcj
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6fJ1 sljLnj .13!;1Sl rl. "(rl dll 4+.,,i ;r!j ,tr'i_r+ clJJl ;l
;.,. OF-,,jnl_, .!li.lt J'1.l,+ 6:Jl .93LJl Jl .,XJ! JJill Dli "gJiYl
sp k-Ljl-, ,. -:ll i,ju" 6s 'Di+j r ,..F;Y I .-,St' ,rlt la;t-il prl

JUJI 4.r.rqiJJl jtJl C+ $11 tul-.ll 4+.ir i.ilJl J.tLJl ,.+ i.,:ti.,ClJl
r:..<_el ,.i13 +;3t-i:11 sY:'- i &L3lll ,jj.Sj- 'l+ . k-run i^;
., l*+i J,,j \53l 4jlEll !ilYl ,:!lJ., 6. ., .r CJI .r loj+ 1rl, ) .rJl ;9_.)tSl
L"e(%ro) Cr.,-i-, ;+Jl i;9;lSl 'J ,<Jl ;E r-F-r c+." Jl .,+ lra3

a\Al , 6Lc :_r\ d t'l r uL 6-tiJt ;_.,pjt j. jLill . i ^ill ;l 4Jc sits
lil r Y . \'. rLe J;\ ..,1Yi 4lL -ea "9rll .9 ill Jc DrFJ a-,; .-irc.l . ^',i.,J
LlrJl 4iY'- ,+(,r*J+ll jlJl .--ill. .tiill ) t't;r-y t :3i3Jl ,.!l-.,;,:l _rxJ-t

. yst 1rt,...., !5jlIJ 4J" l^lt
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et.t$ ajrs^ll ;eliJl ;e ax $jll !6ilFl isll ,J .-}!:r !*i &Jr'
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(1). i++Lll nlL,lL 4i G,lt i,-li-9 , 61jrJl ., \jrlJl J,-lJll #

.IL .,Jl .9:3, il Ltll lra J.-U. . r"'S-,1.l *lr iA .9:Jt o-c _yJt Jl .j-Sll J:\inltj
<l o i.uJll LJI '-Lic. ',r . i. 1l -.i 'ni sl ,l Jl:. {.n -LLll -!
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+ (# 1- ,:.--ri g;;A)l +!Jl j,-Ue "LJ t+- d.,,LlS,jlJ ,rtil Jl
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JSl .i,-ll Jail u^ r\lj g!.r: !S.;ll ;-.,pIJ.,

r+iir .4r,++tll rrlCl 6Jhl ,-, ,CUr.*,..c .", *' P!|5 "e.{il:i- _l.blJi) _;j)l nYL^,i-"1
4ijl+.Sll 6r.q,)l el\-1. ,1 # LljYl o. a.".=f-jll .*+ill ,:Jill ils*i. tilJLx lilr
c.,EJl d i.,.-Li. .grfill u--,,;s'or!j ar^ k+L g-9.L! t-r 4r ',.:,Jl sl++llr
.i.,i. l.-ll .9.,1t+Jl J ."- "J lrl ,tjr.rSll 6ra-Yl 

";arl 
rJl r+j- ,+lJjll

"9ll O,/ liitr. ii:LJl crELjltr .,lt-.-Lll 6-_ri-r JSt r^,r ,,Jc e.*,*
3l:l oc ;Li . f;l+.lt .F! Jl t'J6,r....,8.LJl ob :.y: lj$e J .1;':-t-Jl
..,,1 qlJl q+.:rilrjl $r UJL Li . o1+-ll J,. i,.+JrYl ,.-il 'ni-,1 Jl t,r5,]Lill
Lljil pc..) r6_.11;Jl c.rl rtll i--sts-l 4"61i+ll glJ.ri.oll gY! -r..l ;JSYI
. r-iiJl etJ;ll d 

"-+Ut 
J,jlll ,rl' l-dJ,.Li.r ,jLJyl ,+ LIJIJ'o;lJl
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aLLJI J,,.-ljc' J. J:'+ Jl r.-ic. \53 JHs6 l.+jj 4+:J+11 i,ls.iJl 3j:s' gl
$ LnlJ , ,,, .-i 6J..ili ll Ll;lii, i.1<:11 &3.s.1.)1a,r,le '-iii Y ,,++Jl
joY Jit _.,f"3i ,. L,J- L'Jl QILlrir...l rp3 k+ a-l-ill j,.,itJl JilJl .--sL-J
a+j+Jl LlSt Lll *'- ;t eLli . ..eJii 4+;f cELi. ir''-, L+, alril*"ll ;

.tx!- o.i 6-.,;,r)l i.rgJl ,,,ilF +'- Jl l#t+el$ $ci
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6qill (5l9 L"Siiil i+ill le iirn-:r LrtEi +Li6r iLix . ,s..jll als-j.r
cii l-_r pttJt ; i^^,,; LlrJ. (l Y . ,) '.!- r.16-l,r{i .ircl "liYlr e;:l--i!Yl

.3;{ll :peJl 4lLrl + ";-,51:r;ts,It a<+sJ *j ,,-f -e J"i ;* +;lc
;lS*" .,a . jlll 4nj *rJJl ..1.trl i--li, JUI *-! 4r:tll LJ)lr
dFYl ,,Jc ,,r.,S,:6J rles JiS,l C;F k !'lst g-)- ,.il:., 6-,+ti i..r,li

JrJl +'-i . Lsf^ dLlj oill el '1,t1 ")S 
q:L;!Yl ++lt *b, ;lS.Jl i5J1

1€rl- ,.,lLll, ,a-Ull i,:. lll r_2111 f+- d j+..:t ;..1U ..,1- , ",r_.,!!l a;1;*ll
l.(..hij-,| 1.'J. 1l.a irlij ,:,lL1i liijllJi.,J !-::- I_xi o!J.11 ayE ils-i^ cr.+.-i}
4+riti.ll j.Lll ;t";3 laJn 6cGS .9 .i."^ C::, LHI_r _,,+ll .l t<!l^;
4i!n 4i,+t +!-Y or-lt-.,ilL;ua- .!!;Jl C i+..LJl o1J tl ji I !. ' , o1.r.ll

.lt a$-ill a-!- lJl dll-l+J!,jJ'-:: i-,*t.r '..Eli l , igJU-il .J,.Lns)l 6JaU+
Jj-,l .* il Jl . ,sj j,jjL 

'.llj 
16i, lJi .sle c..,l-,,pll9 ;J-: .SJ€, jlr-)

o:li .,b rcL: ll a++J"ll J;lJrl! rx9 j. l-3al&jl Jl JU.YI ;l! !31S lil3

.9llt ,j"+ ,"+ f+Jl Lr;1: d-i-Sl r! 4+dl o1-!l ;t )l , >.;11 i;olJ"

J+ Jl L,l-L,ill iik-ll i,.-lir .4",rrall "Hl ,rL kjclJj $,i \jll illl
J$11 i o!^ll aF re (Y. . . .) - (\ . . . .).J+ k+ 4+r+ll olJl i;.S.)u-o

'1+11 
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.(A) |ul ,i i.-L- ,.al +.ill;
Gtti (+ 4,nlrdl ,:liriJl ,,t . ^J l+- l.l+r_)t+ gE; .9;i als,l".j
, i.i,EiJl eLeL'JS irJ"iJl AJ.^irYl ;r +&ll k :-: Cl-9 6.IJl g^ i'::c
6I+UJIJ 6J,i.rY1J i:i:Yl rt {iri5 l-J . .!).-!dl LJj1*,JJ 6lj.rill 'i-J
ril-r9;tS3,qall kj"ri" ,J I )ili 4jJ1+^S r:l',.S-p-r raljli kjc C.iJili
JUiilJ 6J. c+ !i+."i i9rJl3 ( .9,eLi<11 ../-:.r,;Jt) aHJS ,J eb J* isAJ
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Jl .i? d.!l A-.-,-r CIJJL ;-r5- 
l3l (:3:s .rit .$ C i ,*t:llj r;1 . ^ll grE JJ1

-el r1 c.-a+ 1+jl3i ,-].,i+J ;iljl ,-,i:, . (-rs--92J1; i".rLl a.r..',.rtll i+SJll
t^. ljrjJJit-ll rt^lc dll! .9;g 1-S ainl1all oE-jJJl p;s irll ,.+j!j . 6JAL

(1) .JifiJl 
'+'.qJl 

r,+.J' +-:-,r q.!l_i+ _,r-tr

..,U $ L .,ic J,--lirY 4jl.lr ilS;. +Y \F+ill ;FYt ;J , als ell: ;r" i*::
d d3:- rJ1i1 ll &.-: jl 'S.i tl s+ LUJ-9 , &!c l.li_e ;1i1 g. )-A

.J.,il1



t.r r liirt i,! lill bb4Jl iiejl-:l I a..r'U I arLl )t- "

:s+ll ll}ill suss./ gt;rll ;Sdt
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eJ- Jl ij.Yl aiJl y-C j*e-r .-'jl:l^l o:6 J-i *l' k-iiU;: .-,"t|-i
r.*:. l.(.- -isll ,Je r-,piJl3,-rJ-Yl3 Lc)l,Jl ,":- JF A-,Jl slrllsl
e;.:L-i!Yly q:+;l_*+llr i*+ll dJE#X iilsi- )1S*1i .)iii dl jl.-Yl
;rlJl_e i-r-,;ill3 rr+;t..i.illj i-:L,.11J atill3 iJ*J! J,a,jil3 <;c1 liYl3
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! s+ll eEjll tzll'jc d Wr.i crll 3l,r:Yl ;..riG,ra t-oi

;- (.p_e tl,lJl p.:l_5c 9* aj*+i^ll ,:ljlijl rJ. ;EL)l U_,,.)..., aiiill OJ,.E . t

lJ.,i" U 4l ,.1-"S+- U+_i_,,i.ll r:.,<jl ;Jji gti , Lr;l '-:,i ci-:JulJ laljLijl ora

..,19_,1tSl r; .(jl J;i jE e qi ,.-l^,i,-3 r, Jr1ryl iit .J' t+:.i
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Re-engineering Service Operations and its Impact on
the Success of Small Projects.

Abstract:
The research aims at studying the impact of re-engineering

service operations in making small projects successful. The study
adopted an analytical approach to data collected from the registry of
the samples of the research , such as sales registry and day to day
expenses using (SPSS) in analyzing the data of the research. The
main result of the study showed that the re-engineering of service
operations play an important role in making small projects successful.
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4+ "--" {-6).c r fJ$ii gtiA 9l } ,-.i i.,-61 a;.--n ix .',-rll ,jlt+
e. J:gj ,JiJl .J.i ili--ll eJL,i,Jl Cl+. (5]9 Lr-ll i.,!I"e i.-sa ;:l-Y

-: 4"6Y1 4+. Jill i q;Jrll ;.::c a;;1liJ! 
":a

d o-llll slrsrl rl9 iJqj d Lsll ,:l+I"c i.-:rl ;:tcl pla-! .l
.6Jrri.-ll eJl.iJl

eJl,jrll .,.i i-cl r Jl ol:-3Jl Jl-.-,1 ,-Jr Lsll di+Lc i-sr ;:t-l ;- i: . r
.'oJ+Jl



r.rr J( ar,rtill 2c- l.5J I 1",!'tll i!L1 ?tE

&:lt) +ltSt tGSJl Jl Lr"l-i!l .gL Lrill dJlLc 4."sa ""i-a I 
.J"nL.f

. (.1 'r.lt-9

ej-Lll d 6.:=lJl 6:.11 4+-+J L+. Li-ll .!Lc i-:.,4 ;:l-ct -.;iE.t
.{ilSl CliJ)l slc JHl-rJ i;*i.-ll

C. .,rJLL*+ upll ')lJl lre ,Je Lrill 6l+Le a-,$a 'oi-e l J:iii.o
.;_.,pJl g,,lLiJl

''''itl C..ht: t-l
dl.ojl 4-L., ai.i..,. \ri 4dlJl 'oli,.:ll eJl-Lll .x.',-ill 6'. .JsigJS+

. lnli-ll 6j-i,r,-,-.oiii dll !a)-Jl d,,oL. JlS,.irJ rrhiq,".1*

,,.-irl 4irc :v-l
JAJ ri).:-ll :.rl g)--.,, J,4 gEl+Jl ,.c ""- ,Je a;+ll +r-: ,,' 11 i-l
Y. \ \-r.-\ Jl \.'\ 1-1-r ;- lit jl! i 'iilr (+>-.tt jJl}) J.-

-: !lYl+ 4il'iJl guliJl J--lir
g;tiJl e:r. oi.Il, a-:i":t ,.:l.s_eJl .,,1l.rL sa : act+Jl .:l:r_9Jl r:e o

J^ s.:ll J."l3,ll aal ;r uiri_9 ,ii,- .,;r'.'t '),1.i ;"S,I*:*JI Jl Lal3i
g)^JL Jll.5-Ylr ChJl aL Cr;tilt o:a 6_.,pi *l' -i-F ul aSJl

.(Dlryer &tanner :2006 ,377)
4^)ill J"lJ! U)i ..r ;F"J ,.Jl d.rl1:Yl .9::l jA : 'D\lrl ;:ryJl -x-,o
Jl 16?illsll6r .f,I ali.+ill 1+$ll i."+ll ,J[.+J rd.rLrsJl3 dJ+,ii^X 4+dl
,J ..oj Jl iJJl Jl Lsll .Jr 1-9.-.tt J+- j i$l Jl k*r$i

(Ross , 2000 : 66) k+lc J --Jl
1€l --,1 ;ll ,_iJ. tsJl oa_i : Liii (.r_Fllr jiill.j; :it;^t1 6rs.lrl isll iils.
JS *t -i-ir_r ,....r-Lr.oll ;lsJl3 5!l ; cri-.ji-ll :r*i J+l J. iJill

.(215:2006, g;S!l I .:-t, ut iir g-E&Jtj el+ll .r"
Jj? jJrll .p g!1Yl ;g:i ; .''-il! li1c J..-ll jl g3;&lJ;.;JSJI E!;Ylo
4-c.ii^ll --iJlsill !r+J .l.(. QjL".:-;l.eJt+:i" CJ+ A,.rdl rF Jl _rt -Yl
.(Fabozzi.,2010: 545) 'iL"rJlr 6ri:i ^ll olo ;pi J9- d kl"-ll .,lll

; crUt+ll ddlr:J e^il 4*,1,,,y1 crl3.t!l ; o-1

4++JUil ,:)l-.Jl Jl t-9;tll os sljtrill .,le J e=-11 d ,''-rll j.,i-t
n\-r:r^11 5;L-,,-i 6+ll r..tr* aj:&llr (d.,,=+ll r.,p) t;Ft+ i-ti.lt

. ati; ,"JlJ



r.rr J|r. *4lill hbdl aclEJ I A4lUl a,l4 aAi

l .i:! ..;:Jl lllYl Jl r4 :o rsll Jt jg r sJl Lg;ca,r c)Jl :Je o
;J1.:-1ll .-i:4:., Jl 4+.-:.,.Xll aa-ri'L g!*t jra-r Ll clli3 61-"r.113 ii--jj."ll

.(Kerin , 2007 :.l8) ;o," t6Jt :+s'ld-.tl Jl lrJil t-r. k:*;:LcL eLl!3

c,ilrill CrlJrl : A- I

(SPSS) -rr1r\l ;f.-'Yl e-tjJ+ll rlsi."i-J ,',-rll ,JEl+ ,Ji:J--: d
a+!:t++t 3: c.,,=!t 3tjt+ JiJ.sir.lt-:l ,rs (Microsoft Excel) 6.1,,;4J1,
..,-ill ,:t;*i-,. ists: (SIG),!&Jt ;.+illJ (T) -rt:ir ,..",s r .tLr5Jyl
6rlcl lrrr J* ,',,-ill 6l *J.r j+ i)E:Yl Jl .dl L.i rrirl Jl i3L:Yl+

.Lsll drqLc a-$A

,5.-iil 
.r,.b_,!ll .LLirJl ; i_ I

_: ..,-iil ,F;JiJt LL- Jl ( \ ) Js-'ll c;J*

'.- j" (J,,-J!lt .LL5-all ( \ ) alJ J'.iJt

qrilr - ;lr)r)
.&tl - iiislrJ

(i{$tr

l]jill lis (iuiir
SilrJ .J-J l,. itlall

,J.rJ,l &.tl rr+
Uill d,il Jr.ll

5lCUJII tJ.rj

ojlijltJ
& J.-lli idijl

,JrY'r CClr r-ilD



r.!r yirc irltill hball ir*aL:J I l"aa'lll e.rJA it-,

sitill ,',-!,^tl

d''tsxl'i' t+l
i''"q'll irtsl ; t

i*.,r:dl 6rllel 4*.AlJ ru+i" t - 
.\

JS i-,k+i,,,-- i-jidl ;:l-cl 6;a.iJ X+F .,s -rliSllr jAl+il . illrl
.,r."LY13 

'++11 
_Hsfill ;.rlc 1 qLc t4:l -jc Hammsl ki,;e jl ,i{...,.

,j+i-j gJ=l .r^ dlrl rq;',i 'o; o^ +3 q;l:Yl e1;I"JJ fi.*Jl 6)Lc1J

el:)l _.;1"-1--o d a*..,--,_N a-.,,j,.IA ,",..JlJ e+l;-r,lt C;'a _r+ll aL,+"Jl
Hammer, 1990: ) a-;Jt , LrJl , ;:Cl , is.lSJl J-ji r,llr;;tJl
l1:-1 ,rJc. iA LJJ& l-4-.,1 *l Schrage Les-p .s-:-1 a-..,-- 1-.,;^-9. (31
q+jrjs &l+!ir cllrrt .it".i-l Dr,i u- .:l+LJl C !J\ .ilJ*+,n

Hi *l' .E>t q+:lj .1"; Daft kj.-:_.r ( Schrage, 1997: 1) sL JJI
:Lli, ,i*, gi :trt -l f ,r+ JS+ ..ril ^ill 6.rle l -).-i a;;t:l a+- c-.',;LJ-

el-:i) , a.li" l-!*Jl a.iiiill . 4+ls#l . iJ.Ul ,.gqYl : d 6JdL..," sl ,:d,j G1d
Daft, 2001: ) i-ilsllr +r'illr L:Jl C nl+*,s11 el-.,;'.'l dlLS-e .9.".r. e1:1

6:Lcl \pl ,=.Ic o.-.i*ll !:\"cl l-ir;c :iii Krajwcke & et al Ll , (373

"]S,J,..,j 
rl:)l j+,".i,-i..'l .J^ a+LrX ,..,;+.lt 6;,-Jt 'orlcl_9.r-L)t ;",Ssill

Krajwcke & et al , \ Yr) L:Jlr 4-e r.J13;r qJl, iilsll Dl-. -* J*
..p elljj;;.:iJl l!$.":1l1 4+Lo 1+l ,,b Magutu at el ki_rr: (2010 :

6+,ill 5g J'-1, .l_i" Jl; relL_ijJl $ii +Uilt eliii-llr,J'eJi:ll Dl.
1a-r! {-qll 'orlel &if sJil a-l:" tr ;.e, (Magutu at el , 2010 : 136 )
,,SJl ;,o.jillj ,l^hJl -irl":l l_9 61e1;,-lj.jL!," d a-rJ\l 3lJJ+ii elJsl
(Wheelen &Hunger ,2010 :336) le,L'i--r Q:)u..t" *Jc j;i .1t

\-ys- dr)+&i elJ+l 4+Lr 1.6;q i.-sall irLcl +F JS+ priij U l:[1-1
g*j el:)l :,i,".=j .-ira; cll+: i-hJt Q1 ejr crll pkJls o$"Jl a-iiS -.i
.ls+ r . ; "]^rJl k-i J^'i cJ-;Jl 

4!Jl ,,'3 ,JJ. !.i-llr +"i1jj]1 
."il.11 ,,, < i

-: (A-v . \ . . o {, cs+JJl) 4iil1 .tliill Dli lr a.-r*lt 631-t is,,1l rlrsi

4++Uil ei 4-.,^ri sjtsl el3- &t"hJl aslS d 4-$dl ;:Lc I al*l:j gtS.l .l
' ;r.t-11 c.',YL5-' &K 

'='-'
. 4jS^. a.ilS-9 S-r.Jg! JL.eYl j1+.1l o-i;:cLJl .Y

. .jrJ. lSill ;,.;;.r ;r.sr;.ll ;:l;i , f
. irJ- tc ;: 

"++3 
dJ-sll 

"E!1 ein . i
. ,JsS JSr! C+J.:lt 3 L" lil a-r*ALX 6ji. a-.Li.ll DJiJi L^.o



i,,,J,all iJley i-,,*.,1*,,,11 ..y.aurJl ; Y - t

Krajwcke & ) ;YU i-\ll irlc'l l#lLir dll -;"-till 6ol +si is-r
-: ( et al, 2010 : 133

slelll !5lcli t" i*\ll ;i-e l jrsJ:')A.tl .",+: i"&ll elolJ+Yl .\
i-lnll -Lsj Jc nli ,l SJI .,^. jll r fulat ll LJI ,41+Le Js * ' '- '' 

.al;.o' r*rr.,
{-rirll 6.11a:) !};rS }i Uut 'o,2t:Yl cl;rr *L .*_.ls.l : 4J9ill 6i+ill .Y

. k-l;.::r - ' J+t .t
4:lLJl JJ.YI J,F +:'Jl e# o-.!+ll i:tcl 1|2i .,1c .+ ; ;.rlrl;,-,Yl ,lrt: .r
6:_e; .rJc ;r9 ,t :S--lt .1. .rJt -)-tlt aolj o-yii! i-L"ll e "iii*" L"J

.$l:l
sylJl :.i15 !p la;|"-ac I jjsi jJ arri .i .9t ; _nl}_eJt il&j.a]t JJill . i

.{-rkll 6rteL .GNll 3li
J9 i-}$ 6; s.-r k;iir:e iJt-rJl si -|*,''l- : nL J-Jl !+rrjsj ."

.4.-qll 'orlo I Ct+i

":tt 
.+_,Ut-, i-\t6ll 6lLql lrii ;l 6-)3 r; Jl -.,+!; ; .)^Jl Js- :i..ll .'1

. kl)i "r. 
aS>Jt C. J^t +..r1 .tr:ll k+.*-r

i*.q.tt 6rtet drU. r- t

;)1+ 4-$dl irLel a-rl."c la.'.r >.', ;l "l.'t;Jt 41 q:-: ;fu
-:(Ringim at el :201l,lgtl-199) & (Pressman,2000: 760)

: a,+t sLe+3. 4,+Ji .i!- J,o; il.-. s$Jl il:ri : J.oc)l .+J,.i .l
.4-iJS-"iJ .,--rll ; J.ill , ;lJ+11 ;+,,.r , 9.;ll -;+i-: , iilSl! r.l ni-i
os a-l;*-.lt r-i[aYl .tiJ L-LJI ,.:..,1,J,J1 +.rii fi ; +"JJl 

",-+i,jii 
.Y

. ,+ijll Jl is.l- t, i-*6y1 .",.t- -). iriu-Y I Lo -rLtt ); . JL"c Yl q:-j
, ;.,,']Jl il-s- *'-JS,r J . 4llJl LJJI ;*G j ,-]+t: ,.ri : 4+LJl d Jr., .f
JSl .i "ll JjeJ , {.LJl o:a .Jc qiJJ.-Jl ;,"=!le -lJlSiJl iL)L3

. c l:Yl_e'or!1 ii.l'.iJl
SLJ, Ldl 

'Ljli 
i.!.-..1Jl .!l+LJl .rlc \dr-j;: r+^^l1r i.rl",ll gri.^l;," .t

. i-sdl 6ri-cY JJYI ;-:xlr

t.tt .i< e',,rlrll ss*ll iirl+l I ?"atll a:14 aLI+-

. iJ+iJl JrLF-nl nJl j^ LcJl l,j 1-&.,1 ,1
.iJ J& lJrrrsi.:L"icl ;,c L.Lj^ll js.i kjl .v



e-, Jl i-idl ;iLel LLe tr .'-l .)^ .:.l) :t5l;Yt E!_5;lt rhcl .o

. jll^cYl *+ Us alli:l J+ lrYt 6r4lt
Jll"'.Yl 4+,-r e+ +F . rJ-iYt E:4lt 4SL,+ :&ij ; iliillli a+.-lll .1

.J^Jl atl;J,J! ;6JAL> kL} i.., _r

Lqlt ;rtst d!&i,-r.t+-l gl Cl+i',,.1+"1 : t-'l
slYl+ 4-$dl 6:\ol i-rLs C\.i *J. rcl; o3l r;[-)! pl q:s: ,:fu

-: (Blecker:2003 , 18-19)
L &.ll dJ-jlj.,*ll isls Jh,sJ+ aljllj lrut 6;l:Yl ,_),! .;n g).lsJl 6c:Jl . \

e-y dl:4+lSl .a1-JJJ1-,;sLt-ll ay;i Jl arL;Y! i*,:r.6Jl ;:tcY
.4.-rdl 'orLell*-l #

.A-,.r.611 6rlrl Cf rru;l i;)l.Jt q:tJt 4!Jl -tsi .y
4o: os 6,)tiJl fl JnlJl rJ. elj-'"+r-ll crlj.(.llj drlJrijl ..'l9' :i-igYl .f

.A-,$l ii-sl
3l 11o , c#1..s yb) el 4*.iidl 6.tlel d;i,i ,* ,H ll .rtpll tal

-: (Kazemi at el , 2011 : 8-9) , (\ o .

. i-b^ll d +Lt*:t rlJiYl dJnl.silr # JtIeYl J.+ .sYl p.r .'l
. L;lJi^ll eitiijtr eUlSYl .Y

. jfull crlJnl .r
.4*,Jdl .!ll"j3 .a)S.:,,cll +r-i *L ai+.". ::+ t zJ .t

61_9 u" -.1lricYl t.tj.l li)l rJJrJ 
-orrs,-6 

el-,!l d 4-"$dl 6llc, I o.i e:rll .o
.el-!Yl a-iE ar+ &lSill

. Ll _ux Yr diiL*ll erJii ill-- .1
. dil^,ll ,rle 1$_.,1rll 6rc .V

. i-,r.dl ;i-cI ,-rl;Lc gc dlJj_.""S Oi-lisll J;c U-ti.$)l +.l.:j .A

.i*,.Il6ll 6i-c) i-,-:lJ Gl)Ai e;3 a.r .1
.drLo3 !.X.o U J:tS :Je gg r .e+ll , " !itr. l ,

. 1-\ll '"rtel ,'.r+l"i ;Jii iltl.l . I 'l

.i-,r.,€ll -"rto I Se Jlns)l Ja+ .tfll c.rl-rlln ril a:c.l t
. i*,$dl 6i-cY $L-*-iill ;L-ii;. t I

i-,qlt ;luq pLdl)l LJ.lJe ; o- l

rlill "oJr q; Jt a,&i":t gr *.lc &J $ill Jt"lrsl! ;- i.ca-;- dLir

oJult-.,, 466-11 l.6j!Le 4-J1". r5l.' ""JJ.! jjn (,sl clJij ri-,,r*l1 6.11-5

r.rr yic €:..,U1 sbrjl ;lelEJl ?".rUl i![6 ;qi



r.tr yir( rrllill rt:t4ll e4!El I ?..illl eJLl it- .

k+ i"-,ljjll i,^JlJ 1$;Jt lr'r. - .rlr !.i.ll3 L,.rU"ll ,Je i_2:l!,..13S

(Y.-l t : \. .1 r, el-Yl) qrjYl &ldl ora pll ..J.3 .Lei di.ri *rl1 i.r1ll 
{

rr)-rl *:ll L-r lr:t-rr L .t.1E*: .dl ;pull .rl : Customers ilJll .'l
61+iill sle J..-.ll NIS-i , ii<J s4Jlc J,,-Jl JLr.LlL * l3e. lJd+ Jl

.4..-lll e+rJ"l,l (i.,t sL"':Jlr
.!l'l L..r r,-.,p:*,r.c ;1 q.=+ rtrJi ,...itjill .Jl : Competition i-lUJt .f
illjl JIISJ ,;r!-,:Jl i-_t--9 r6L:iJ13 r ,,;$iYl,e :i- J.ill3 . Jl,*,Yl+

.4+j-.ill j+ldl
.!13*)! si jl .JlJ.i*,L ah-i.Jlj) el rxll ;l : Change _rg:Jl .r
\,&". J+ii j J,.E iYlJ J.ocYl .itrr.., sl+iiill; d.rl-sll3 ii+jj.ll3

. -_:-)S.r

{:tilall 4*,,J{ll 6rtrl sli.Ejl 1- I

,.!l+lJl a-JA ;rLol Jt e+i ,.sill elii:ii)l j. A.c "^+a qr-: ;fu
L"al +.:-i .I+-9 k+ i1:,yill ,-il:lYl J+l.rl d k-l+.., .s-\^ *L -r.1i ,rily

-: (ov\ . r..A. jlrJl:!r-)Jl) ,*jYl+

;t ,:S+.,jJt JSLil! a.i1S H)- te.+ el-.,pJl .]ri.r^ +tJl al 
rrr'.)l .'\

. a..L.ll 4+li
tia J '"rrljJl iJlJl ;. ",-Lill -i:,p 6rl.e irlLJl i-$dl 6rte l esi-,5.l
J+Vt it rl C1 "ll JJs lat"lill 

"Sll 
J.yt a_*.-! gl--.ll e-:r

.-+LHl -rJt " '" 
"i_r

,i-'-.,,|J ,.alJ+i '"JLA J! p+Jt ;+ir: C- #J+Jl -r-.:iJl ;:Lc I .9:3i.f
ks):^l aJ'l an,.Jl sl )+iill 

^- 
. ;+<1ll .5L i-ll*ll -"J$ \, . i-.' IJ\- -' 

. i,i- lsr .irti,r., *t,

4-.Sll 6l+l.e .l
Lstt as+i" 3 t-r

,',1- KOtler ,.-+F .+-11-ill oiA ,.r._l 5 r-.r5 . ;i;Li.r l.lL.lJl ai;c
l.:43 r;.:,1 .i-,,;l Jl ;-,,1 .-,. e]+ 4-{." 3l J"L},.] gp ;-r!r k ! :W-r.
iYl -illl JJ; a:ls-lr rl Jilill J.t! *r..ruJ J+i i-^( ll rl !-irll
JJ it+tt k++ .r::t gEJt-, a;.ayq r. ^il r-!-.pj3 (Kot1er,2000,428)
.,"9;S!l) "UJ Jii-i ii.i. dji: & .J",1 Clr (4+ll k + Di(-r g;,i^i;,Jl
,jlJj JS-J L" &.i la-rl .jlc LrJl l.9s* .lii Noe at el Ll, (\ \ . ' Y . . .



r.!r yir( r,4,Ull hbaJl :^"EJl Lolll iLL4 ;l,lr-r

Noe at el , 2006 : ) 4-r"lJl rrr {i,'+ ' ,'i 'i dl;rl gS.{) rrs-, ra-'+3

-2e j,-lnJl Ul & LrJl l-9s.,,1c rii Hill & Hill Jr- \5s , (362
le i\Lr eA .9rJl ;169ll J*ij d .nl(1.,J l-6....,ri:J 1.€.-1j:1 eii J! 4.." q^IJl

\Fill .r-ir .^rll .r a-_r+-+.aL"Nl et nJ (Hill & Hill ,2011 :3)
Heizer ) !tYt+ iF,,iL-ill o:a pal :, '-r JfuJ 4-r-ll il-:.irJl ;c Lo +"i

-: ( \ A :Y . . t, ,,,.,-..o r _)B.Jt) _i (& ender ,2011 :42
4-J^L J;c L^rl: gL:sll .'l

.5 Jl _*ij.., '1141 ,:" ajj 31.\i.ll .l
. .Jl+.:.Yl .rb I .i=-i ;qJi ll":sJl .f

.JliJl C" JLe JS+ &Eill .. 'lLr'i drl"rill . t
.i.i!!: 6_2 *^-+ l[i:Jl q:s] ..;a;:: ;t .;;; nLsJl . o

.a!Fl -L $*i CrL"Sll .1
.jril Jl "o:s,13.p J-'S JS4 -iEii JJL"dl .V

. il Jl . r1S^ . * -IiJJ r.L.l! 2c .rt

Fr Jr J; k+* J,il JLi ,J'. .c
d)<.i."Yl rr.1 4 el:Yl3 i: Cl ;"[iea;riii.l.

L.sJt c.t,,.Lcr v-r
j j Joll . 

, 
,i i iJel t. ll .t+lJL LJLL ,.61 i+t+ L.sll ,ililic 

t-1,.l.,i
L.i LSll crll"e l:-.1 ilt.= JS d _xYl ,re 'r.!,6l"rill l+ii .rr,,Jl

-: (rY ' Y..4. irrJiiYl) sLrJl i-15.1 ;rr,.,lLIl ;rrJLgo.+-Uq
.iJ- . ll crL"jill .l
.4+iljill ci-lsll '.!
.i-,^.1,-ill Sl"lill .f

.aibJl 4+i€ll 3L"rill . t
.!ill ct-.s . o

.iiEJl e"JS-Il sL:-1l .1
-1v. lltl ( rrJLr q);Yl Jl di-r:ll e.tj rl .:ULc, ;rt. r, S^,

-: (v.
l-rlr_e -o_.fLu aL- Jl elj.j ,rill .:Ldsll 

ij.a J ; 6:^1-: i.;.-:-i .lLri .l
. L:Jt erLJ,_]:Jt ;;

_61: alu aI- 1.'Jl .,,lLi dll ;rL.:sJl (ra j ; a.l;.:. aa.-i.i.fl-.ri. .t
.a-,1 l5ll .it^ri JL ;+r- cJ+itu 1*ll 'jl ,l :SJt .;r

t
i



UI ;^"LJl l"!,ul eL1 it- -

il.,,lJl .al-.li.JL ills-ll lL:iX;_f; Lr,-r_.fl ,rar; A-r.aJ)ii iLaS .l
. oJYl

o)lJt ;* JL-:il :3;3.,,ILlr Y ;ll ol-:-Jl or3:JtiiYl i+_r- 6t-.s .t
.a-!i]t+ll .:J)1 . ^tYl .JL LJJI J.^cr

process structure in services crurill s! i&,tt 11s;a ; f-t
-iil} !l ri.".-i $s inrLiil-, cljill eJiJ !511 :!lJl!l J3l .p :-1,
ijll3 A+..sEill gt;i .)l ;Ls.,Y qle r.'.r ,5:lt i,L,.11 L_i, _.r!:it g i;.L*tl
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The Extent of the Supenision dnd the Internal Auditing
Sections Commitment to the Modern Professional

Standardfor the Internal Audiling in
Ol/icial universities

Abstract:
Internal auditing is Considered to be an important part of the
internal supervision system and one of the main tools and represents
an independent function inside the governmental administrative unit
which is directly connected to the to the highest administration of
these units ,It carrys out the analysis and examination operations in

Instructor Fidaa Abdul -Majeed Sabbar



order to assure the correction of the financial data and its accuracy
and it works on developing the administrative operations and
participation in performing its work actively and proficiently. The
research problem is represented by the weakness of the supervision
and internal auditing sections in the colleges of Al- Mustansiriya
university because they didn't apply the common the modern
professional standards of the internal auditing while these standards
represent the basis and principles which should be applied by those
sections.
The research aims at revealing the importance of the committement

to these standards to develop the performance of these section and it
has been analysed the findings of the survey .One Sample from the
internal auditing section in the conncil and the Colleges of Al-
Mustansiriya university is about the extent of their Committement to
the work according to the modern professional standards of the
internal auditing.

The research presents many Conclusions and recommendations.
One of the most important conclusions is the performance weakness
of the internal auditing section because they did not apply these
standards. The most lmportant recommendations are represented by
the Committement of these sections to the application of these
standards through auditing staff training courses to Show the validity
of these sections work according to these standards .
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Knowledge Orientations of Advanced
developed Industrial E conomies

Abstract:
The current transformation process in advanced

Economies toward knowledge is the results of continuous series of the
processes . Thus is the significance of this study which focuses on
those transformation which led to transformation towards knowledge
economy .Howevere, the transformation of advanced industrial
economy towards knowledge through the reliance on the technology
of information and communication creates a problem with the
developing countries because it widens the present gap. This study
aims at analyzing the direction of current transformation in
advanced economies toward knowledge and how to make use of it
and to recognize the future orientations of the transformation
participating in adopting a developed method depending on those
orientations.
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The Selling suspected Rights;
A Study in lraqi Leg is lution

Abstract:
This study has treated a special type of Selling contract. This

type of contracts is visualized when two parties disagree about
specilic rights or disagree about the owned rights, then one of them
want to sell them. So, this contract be on uncertain rights of a seller
and it will be valid at the time of contraction. A Selling contract has a
specilic feature ,that is, the right of restoring a property that was
given up.

The study was divided into two parts, the first one was about
the determination of the general boundaries of selling the suspected
rights. While the second part was about the explanation of the
indications of suspected rights selling. The study was concluded by
results and recommendations.
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tl-r .r_e: Ui-n lrl) :rl .,lo 4i" f f 'orlJl os \ lV I Aj^J i f p!.1 gjiJl
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" - J-P. Lery,cours dhistori des institutions privees,la propriete, ti:r:::il| :,
droit, 1972, p. 313.
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Abstract:
This research deals with the taxation treatment of woman and

the rights which have been granted to her by the lawmaker in the
Iraqi law of income tax in force no. 113 in 1982.
There are several reasons which stand behind choosing this research,
the most important ones are:
I - We believe that this type of study is considered positive to

consolidate woman's taxation in Iraq and to reveal taxation legal
sides which are rarely dealt with in other researches .

2- Explaining woman's taxation may help her to demand for these
rights since it is a matter of fact that any person can not defend
and demand his or her rights unless he or she is acquainted with
his or her rights .

3 - As we know , the subject matter of woman's taxation rights have
not been mentioned in a research or an independent study except
for extracts here and there inside references and sources .

Therefore, we want to shed light on consolidating the taxation
awareness and strengthening the principle of the taxation to
confirm that the taxpayer should be acquainted with his rights
and duties as well .
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Designing New CoefJicients for the Discrete Ll/avelet

Transform Depending on a Msthematical Method
and Applied in the Hiding Process of

the Speech and the Image
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Abstract:
Owing to the increasing importance of the Mathematical

transformation and in solving various scientilic problems, and also
the steganography which concept has developed more and more, with
its expansion in performing security and Robustness for the digital
data for any media and for decreasing the capacity of storage and
increasing the speed in transmitting and receiving, in this research,
we use the discrete wavelet transform as a comparative study
through the hiding methods, which is applied in the time domain. The
statistical term MSE is applied which is always used for comparative,
and another term MAPE is added as a supporting term and then
calculated the PSNR to measure the quality of the images and
speeches after reconstruction depending on the two terms. The
Colored images are applied because of their high specifications and
large area in the storage through hiding processes, which depends on
the (LSB) method of hiding. In this research it is methods proposed
for designing new coefficients depending on the filters Haar and DB-
4, and the design depended on a mathematical method; As an
application for the comparative and proposed methods, it depended
on a sample of (24) persons. Whose images and speeches were taken
to apply the process by hiding speech through the image for every
person, and then applied the transformations depending on the
proposed Algorithms. The program is designed using Matlab
language, and then a comparison is applied between the used
methods which showed high quality in reconstruction and performed
proposed methods in the security depending on mathematical
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transform and not only on the methods of ciphering of data through
hiding and this method gives a high robustness for data hiding.
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1J.o uU .J.sl r\ 31 6-ji..*Jl L,"iii eliJl Ol ,'. a6lr ,;) g_r r.r
alrlJl os l-osj f iltil sl$Li.. 4-.S qt' 4J"rl a.rljl grsi + .-ill

: qjL:ll

(htflut: f(x - r).............. .......(2)
rJ. f 4ii-" ill: -tlir g!J-+ ,'F #l o+!_,ll qJ"'Jl gaeR u-liill l-i .b

.j.i >i e\ ri ilt r-*+ eEJt Ol ^.'r u(-r ;i .e;--l .e;",-
d X: f iJlJl crlrALi," L+ -3 trr.o i-sljl &.rsi u"l+ill 4+Lc

: +IYl iJ:Lll
("rf)(x)--f (sx)...... . . .. (3)

. FntrJ! lila,'r.E".xq;.\;; Ji.\;r,-.-t, ...r."r.--, l-SrvY\v\/

':\-c; Jl .6J +l .-i q-, L,..j r^ll ir} r5ll , j ).ljllJl . JLo ,'r )lS :j.:,3 ',1
veY,)r\Pv-

rr.jl ;-.rj $U.i k-.tii dl elI ; -,Si ..it"r'll s! 6JiyU.el
ra OrlrFl cx Gttill Jl .J.ii a-.ljYl e.iL' .l' :.]ri c.rltS Clr , e.-ill
E".tj OA y.itt u.J)I J".rJjs 6\J-i iJs sJ Ja g:Jlj $ g"l;iiJl .r3;3

.1 $j," jJ+ {t+Jll J.\J.ill ei- \,.i 4Jl .J-rs os rg;s..oJt :-l-5Jl 
=e 

rL+r
elJ"c) ;^.:.. ,F lilT 

.sJ! .r_e.r3 .+-i lJ riri^ S d,Jl.rill s ,..r1 Lcr2

iltl. O,F sl g..:; il \'+:r.ll iJl:J (Normalized) q4tlt ilul ii..-
4a! d,jii l-13 cllir ll,pfs, ttll : 1 6+.-lt .sl3Jl gjl; o-=,,rJl

'[25] tl"$lt -Pi'
;:-13 ;!:ii gllsill ql.r ,.p r+ .,Xl-, JIJJI u"" t.ur o-..,11 "!-.-:X ;t-l
,i IF-,. g.J$ l-" trr i i-,lJil drEl+ ,JlJ]l i-iL Jr$ ,F .qJ-

'(& A-ilJl s.+J3^ll lllr r.,rsi $cJ rslit&Jl _.;vij JiLilt 1.6.i", r- l^;r 
"

:$ t-S +!.-i: ds.i g.lJlr (Gender)'Dj.iYl u*i++ !iJ+ 1-

.*s .rill-, (Mother of the wavelet q(t)),.,;!l ri ill: elllrr .6

kDii ..r" cril-, (Proto type) .ol.-i efr"ils d^^i $Y rl-Yl lis+

ai ill.r 6!_, iJi^jll ilJJl ;JLil Ll. L- oi Lr-r.Jl $lCl aS Jrii



r.lr & *4 I :':'Jl ;4!EJ I I 2trL1 il>n

cuS,r.c$3 .iJ. lJ! 6l-rl Slll .J 6-tt.i}l er,ll ri +r.ill JlLi a.+Jll
.[26] (Primary wavelet) ]:Yl 61rltr

father of the wavelet ) r+rJl '-,i ilh., iv.rJ- dJs elll-iAr .b

(scaling function) g*!ilI i.Jl.r clbs [')J".-i .-iy+ L ,i 16(t)
ul ,,,t.i OClill ;tr" LA EIS otj iJ"llt Jl Sill ri fj.ll d#l & .,it',

;rjYl ...1'.lyJl j,i-:

I o o:t ,[ ,o@= o

a-il! gl ut ;l elll: (Orthogonally) grr"ul-:. oEA O! .+; L<rl X
.[25] sut+Jl o-l-ll+ -r:ill Y-e i:".ti;5 i1-LJ1

Ii-Y j#iJ- l-S (s+i3Jl eli'#r^ll ,..ri; t -;.riltSt .Xf" gy.ric-e .c
,J,-+ (Daughters of the wavelet) i#J.ll 6tj+.*-Ft l.c xLl
dr &l-1s 3i c.,Lr: +- crn ..,+t3.ll ,r+ .lF,Jl g;-A!l $lCl Js Jl

.[88] +-i+Yt ;r+e
;tl.il (Dilates) 4;.,-5l - t4 ey; el t-i 9 1*liJ iiL,S o"1+ll Ol-4
dlh.,J 6j.iYl elI (compresses) J"i"-1 - !.-ii+ a.,,l Ji l"ii.jJl al-J-ll

:[34] t'r:e a:t's

fri.!lL aFJll "I+-,,Jc e'. sJ!i1 t^..':,-iJ*'oJLi)l !l.i S<1 .a

...rF -i-r- i.riLill gl tl .r3i; Gj* lra gjj .(;l;r$ll .Jt+- 
"& J*S

J_..--ll ,JS+ i,.rsjl crlJlJsill oc. gLJgll J!.a sJEIir i.i".l;
.k&

JlJS3ll d1+-,.,J' y e.. J'rSi) e-Fr rr6ii dr*;l.i)l gl.i S>1 .b
;J#S OJ$,-iJ- 6-\itill {il ,}r+ ,(u.ll d1+- 

"& _*- e'r d.,li.
...,,,--J- t'i -21 Sill ;. -,,tSi .x-,lt+ !I-, ,-iJ,-, JJI-.r'-ll ..1l.i ,rJEll-rJ
irlJtJs:ll 6el-.! ;. Os.ii !iJ*, ,-Slr i rSll glJlJsll Jii otiiil

'[82]ijllJl
;! .,Jc :rSj3t dr +)li 4i+iJ.ll 6)iJ cslll 1..1.r 

^::i C_2.! ,.+ll t$-r

ir. -r.-: l+l ,J,i+ (Shifting) i--ljyl J3: 9:3i 1 g! Jl i^L-
..1l rSilt iJl: .rlc ir.o -.,.-: k ls S .r$ll e-l'- l-i ,'rjl {ltr ,rJo

Discrete wavelet )i,!$.ll ii+{Cl c.r\ isill ,} J..--ll3-
I "ill ,,, --i3 JiJsill d.lLl'- ijj+l Daubechies c-E (Transformation

.[32] l-L,ltill iJ.:tr-,ll ,rs

If t :2r and S:21 k...................................(4)
:[89] 4Jtll 4ir,-ll, .,--,lr.ll ,i i.lt.: g+;,-ir,- -t!l ,-i+F e3



Jlsl
,A:",affi

4i!L.,- J) ellSj ,l-Jl ..,,_r-Hl .,lc J+Idl 4;)-" 3l;Yl jsl y_r

-il AJ"-l3,. ;-lt iYl g:^,J e+ Ul-r JIX-'il rl &tSi .!Le Jl eE-jY
,r-.J #t .t .S-,-t ac *+^ 6. -oJLiYl Jlli 

"lll i,rll 
;^ r-c.3.;,-

. e!)-lJl
Ajj+i ,J [32] Daubchies +::-]cl 

"rJl .r"L)l ;,i_,- Ea 6+ll r.r_r

rrY clir 2r .]S^ilLr i: j+:ll crtJJ 1-r-.11ji:.1 ,.,., ., J.i',.-ll (,+ill 4.-ill
dJ-..:,ll 9 ec,9^;^;ac ;r;;-,;L.i,)l ;i 

"a 
k+t) ,rr'..: fl LIJI '" Sill

O*Si +i; J) d,LiliJl ijj+l ,-J' rrr., 6t-.i,-Fll o:a ;i, ,+;JtJt ri ij-Llrl
$cJ elj+)l J. 21 q.l ,-tJ-S -i-r- :-l: ei-r llsi-l iic a:i .+-+
[51] llSAr 22 sts ,'21 a,+-,i Jl nul+Jl iJ+i rij." LBJJ. al 

\-i 't

1*.,-,r!l 6\3,s3ll .-..rL"i'l Cll e;3i 6:113 \ ;s,.,1 Js,j,ll \Fr .C.;y lJ_e

ij'+lr ri g_t},ilt rj! clJS .-i'1*; ,tnt: 19'71 , [26] DWT i.l.isJl
Aj j+il! ci+ "i."- uJJS ei_.,;*; 3i ,(Wavelet Decomposition) 4++Jll
,D& .illS -i* ri .Multiple level of Decomposition[25] ;*;"ll
e,lrs .2 $--.J 

"F+ d * " i; ;l?il^!,11,i1!il,ili'Iil ;;,I

(\)er,5i
pgy'f ,-rr."3:l u-l e..-_r*

1

so S1

dr

_} 52 _._._

H -------------+ dz

L

r.rr -ir e.rlill :':'dl



s,--,r-lt ..i ,i, Si Ui .,J' .+:ll ei .,J' -,r,s gi eJ,3r gJS-iJl l.u ;^3
j-_ 1,2, ...,1 gi3 'rEl;$ iL.rt$ -$i :o f Ji i! Di rA

;Jt:,)! t# ,# *ll1 4+Jtll .,Jc -iJ,ill ,'S+ Jis.'il! lrA J): ..t. ells
:o-I t-S3 ii,-)l 4i-Jl iLUl

r.rr & *..lLXl s=cj &-d bJl l"s'tll ?t'l-1 il>n

Signal (Sr'): 5, * d,
= Sz* d:-1. dz

= S"*dr +d.+dx 
r

= S,* d, + dz+ "'+ di : st*Ir,
j =1'

,rJc ,,,. i.,'orLc, el-iAYl 93! ot_.!-iYl ; +:i o:a Alj+lll 4+Jt,*f ,-+Jt 6i
i=fl 16l<'"r ;Jl,i)l ,,r!'i $) (Low Frequencies) ii.tlrl glJlJSIl

,ii aJ-.- .;J Approximation part 6:pl1 'j+& cllS !iJ.i sjllr
sillr iJLiYl .J d,lt4riill '!rte .5 High Frequency 4ilul drlJl Sill
lU;.,*lt Ji! t 6-J'j,i J)i ..j. Ll.i-.ril .+; JElt+r L1c+ :rJrJ J;c ..,1,9S

.[76] (Details part) sl+-illl e',l;Jt1 dlrs 6lJl ]Sill "rA 
.-iJ"ir

,',-.,tt ;l L,{r.&-!t clr4.ll Ztsl 2_2

Discrete Wavelet Transform *ii.ll s--,,r,^ll ejd! J! 4+."i11+

j+; JJ rr r. I i ,''-,ll lra sjr dJ-..i!l u. ,.rli.i- tlyi ,+j (DWT)
Ci*r.r-f L.* Cr.'ylt a1;JA UlJ. eerlt ,DB- 4 s Haar L"a otill rJ.

:L.el LJ 'l

t e -rC! 11 Ji:Jl iJl-r' o! Haar ,l-r- 2-2-l
iL-lj','''-t JrYl &Jl ei.i,qj--,j.ll 4.-:ll +:r++lt -.,y-$i.ll J)i gr
r.- d"+ ct;! grll 4-i'Jlr [So, Sr, ....., SN-r] ;Jt-lI Inner Product

.scaling vector J:.J l--l [0.5, 0.5, 0........0] ,+.L i,luYl
;-j-i)U Inner product i-t-.......-l_i,.,, ,, . .,-ri JrYl Ji-Ul i.-,,i ' -i

L';l!:.Wavelet vector -3o l:a: [0.5,- 0.5, 0.......0] 4+j.ll C"
wavelet .r"lrill s.6+i,. . ;:--! iJ.-l_:., ,,, "-rl;15J1 &lJlr dEll .J'-J

.Inner Product [41 ] ,-r. t-,,- J u+-.,. e+l: ll: scaling
: .ij [41] h j.-&;"!iJl iJlr c.,)-lJl:yt;l-r



r.rt & r/rlJl bb4ll a4lbJl a.,Ul it A il>-d

1l*hr0
le. s1 o
lo o tL

[: ?r

L" - 0.5
hr = 0'5

: .j! [41] g -F-rl+ 4+rr^il ill.r cr)-lJ EJ*J J dlisr

:c-I l.S ,,.r(, haar 4 -jl isiEll i-i3i.-.ll iJ."ilL 1-l

i ...l

i"r$ 6'6rl C.;13 uls&: Haar *_n: jHlJ lJiS ,J, dJ+Ll Jf" ,,J; U+_r

.[8 4 I 3] C X1 (4-pixel) ,ri a-:. t4.:l +ii .F;i.iJ vvavslsl Jt rhe
:.+ tx 

"" 
':l olill

:,.r! l-S-9,,;_r-r cJS& pixels Jl average J.:'-ll ,-,i--r J+iill-l

' lu 2] 4+i"ll E.rl e+.-r t'l
,;+ elLir gi .e; e..-t, Jis.':,Jr low frequency . iJ"r)t ,tr,Slt Jie lrar

orrA rr 4lL-Yl aiill 3B-t): J&-l! ,JL,,! e$l "i" 6tL: $ di- J'-l!
dr5 ,'":3iiJl ..1LJJJI o:a ll J.i=l a.rl.r''n 6)-l-- r.r>J 6E-: rri:,t ".itt
olri.,- g.Jl .Ju"Jt rJ'Y ellir ,JrYl Llr^-itll &lJ 2 Jlii:,-i* tja ulE g-i

.2 +,ritXl pixel -Jl .r.,,J'i -*, 2 + tJ:)l pixel ll cx cEi g
.-*+-9 (-l) +:,",0 .J3SJ &"r- sjBll ,+$illl ").tJt LJG +-1ll-)l ,-*+-r

.Jj)! q.,,rLYl

z+(-1)-1
"-t-1)--3
lower resolution 2-pxeles Jl 4-i.ll lj.*"i Lijl .9Ji rLc JiS..i+r

:,J Lx: cli.-n dr)-t"J

8+4
2

1+ 3

6

2

s- = o's

&: -05



Ave:ages I Detail coefficients
4
2
1

[8413]
16 2l

t4l l2l

full ) 4J.Lsll iij+ll .,.lc Ji.-.sj ,-ir-, ,6Y.u"ll ,,Jc tt^'.lt ,-*i:6rlc!3
rs e-ll c;i ui,.ll o-.-,lt "liFlll ,,]' a;-sj lr*tr (decomposition
;:l rg!.-iill s)-o1--.1 6-rrr J-9!t 4-i."ll llJl J!.ll Ji,.i i:rl3 :.a! ;.S:l

.14 2 2 -l] jrs qir- qr-sJll L!..jI 4..6- kJl -ill
,A-,LJI orA *f d.,lru ji ,'';r''^1 ri drL" J.. gi .+i y 4.ll LlA alos)." C"

.,-!:Jt .+'CkJt 4+iJt dl.rs-: # d_r!.rls oL-)l a-:^Jl gl ,',1-

..,p ::c, aJ _J.-! I 4+i-ll O1. J. 1+ a-:-ll t*l edl "lrr-tll J;r. Jl
Ld"J e-{+ll l+ljp"ll

.-iL 4iL<-1 trLr ol-Yl qiJt .1. 1+ .+r.lt Lji Jl 6l-,1,- JJi. Ol
c[:SJ sl.,:Yl 4..rJl cil-JL- *]" ljs -i-f Y d!; li,il,"-iill 6)-1Jl
f<+ i*rLi;*;6\ "sJl i\.l i l+l ,'S+t-.Fi .-,:$ J-r iLrl! i6;rj3
(rmage s;Jr riJr .+r, ,n-, rrJr *..Hlr.*r,"ti

g-*Jl lEj.lt ;ltaq,I DB-4 l#31 2-2-2
.., ,-r 

[41J r*-,ll: ,.-y!iiJl Jlj: r.ri.i Haar i-F!.+-,4 "]t--ll 9 tX3

' go' gr, Ez' Et -s ho' hl' h2' h3 6)-1-'ll i'.t-l,r

lL,
1+ V3

+J1
3+J5

h 1 4./,
:-J:
4,lZ

1- J5

h2

3-
4,,12

h

go:h:, gr: -ht , gt: hr ,B:- -ho

r.rr rirr €yrlill =s*ll ireal+J I Zos1ll 4J4 irh.a

Resolution I

12 -rl



fL
g-
0
:

:

:

s.63 scaling J wavelet ill: cr)-L- c,rl.i Haar .!-r-, 
"/ 

gJUl g t"Sj
:,.r!l-S: ey JS d 2 jlrca -irJ;

ir1

8t
0

hz h3

9z 8:t
h- h7

s, 9t
h3

Digital Images Kinds ar.iJl JJ,ail -3
al Pixel tJS .-rl ,',1- ,-rL$l ..,1"" a,.rr! d.r!l i.i.i,- r ,-lln i*"I-rll *,1-/l ;i
[I (r,c)] 6::.-" iLij sJ ""J Jl Brightness 3HYl ,-e,r." .ji"i ;:''- +^"I

'[92]4#-'lr -,1 
Jl lrYi ;",

Binary Images 4.n$ll J,,ll-1

000
00
h2 hs

S' 9t 9:

0z 0a
h- ha h2

oj,j t'i (0,1) *r': & ,i$.$ -riti kjl rl J..-ll 3lrrl u ,,ii dr ".Aj
'(l) .r*lr (0) :j*t

os itc Js.:e a.'i:.,rj.(1 bit/pixel) J-,s+ Jsl sl_r,-,ii sE"i L€jl .',1-

i--trti ,,5-! -ei .(robotic gripper) jLn +rJ'iSlYl -,,-;*LJl i-Li
.(OCR) optical character j*.ill os 3i (Fax) J! 

-.1 ""'-'-
(Grey scale.) , i.iiYl3 r;r-)l J q,-ll J.. S$ 6:Lc oa uJl orAJ

Jl J-e iir,ll J-,:ls J,,sl Js,.ri '''l-(Threshold) 4+'- i.,le ',''-r
.(o) Jl J,n: iiiJl ;r Jlii JLl" Jsr (1)

Grav scale c+L .rll ) s*lL2
Ojl+ ieL:)l cJ-,,- .,Jo +f-:l r-1:,.-r:l+ uJS !r.:ll ;Jl ./:
,Jio5 oJl o.l L:i-:..*Jl (bits) oE,ll .::c .Qi r.r:l gY :r-, Y3 rJrl_e

esj*"i 4+lE^ll ,;Jl .113 ,'ocl;Yl .:l.r'Ji .jJ3i.o LJi;3 pixsl i..+
4#rG di-=Jr5 (0-255) ,Jc J,"--ll ;. Li,Li ,fi 8 bits iPixel .uJl

.i,,1. L;illr r+ll crG#l.jll , ilrr ;i p.riil-e .(aqrL;) ii!i-
Colored Images t:Lll -,rJt-3

..1^ ii,t r-iS ;l il ,c.rtiJ ..iXl 6El+ --l gl ;S+ fujJJl ; o.-ll
iJ," i+iLJ! utJNt ..Ir i) Jl u:J,i L:.ie1 ,[.,;,- fi, ]fn drUl+Jl

J Jl "rA 
1<+ ilia":t +.,tUJt ,:t:l!t-, .;1 g-I ;l4,Jl 1l,.iY! .9r. ;sn

r.w ync g.,!lill s=*ll ;r*rl+ll l"a1,ll ;gl.6 A+r



r.!r & lrrlill drr l.:J I 4,..,111 it'L1 il>i

-r_r, ,..,j Jsl d,q oil-: plrL.,L1 (RGB) Jl jJjir ,.-b.i . '.=i oa
.(2 ) ,Js:tt(,3 114Ji.l.djl6J Jl Ji"i pixel dSItr Z4 Q:l OJ+

(2 ) er Js-
4J JJI i, j *J ii)Hl +-Jll it-i.ltlt 3;r;

In (r,c) I<; r,c Is (r,c)

Digital Sound,r+-ll c.,, Jl -4
;J)Sli o-i ;-f i--L. dlLl++ 4n , +Jl a.lr,6r o.,,r,-lt J5;Jt lja '. iJ

:[94] 6,.-ll 6EU ir. etca: dlir-e,-r3-,1J1

wavelet form ++:ll !,lis.i r "i..^+ 
,JL.l q;Jl .,:let Sampled 4nul-1

Level
ol-rj-:Jl g," 1l-,I.,1 cL-ie d.,--ll .tl -p: :Sequenced sl.J.,i^ll-2

.(Sequenced Tones) i-J.ii:"Jt

;l .ei ,."S,lt -*J ,-Fll Sampled C+.-r ul 'S^t J^JJ^jl gli Lj.ca
.rls t-rll i-,.JL, JilJl _* E: ).L; 6+: Jl JS-J) Sampled
,i.+.ijl 4:,r Jl .-a)t+-Jl JSI .jrtdl _,+-.tt p Sampled ol:lJl

.+U+Sll o Jt ;j<+.i gLi..)- ps:..,.J1 ,Jllll rl3"J tdY
6Jl dijl+.j.i cilrl Temporal ii.-.:ll"l !:J! cJl+,.L rl ,,,.r,
g9 iJl g Sample si2s a--Ull f+-..rll ,ic J," 3l Jr,-1 acjar^ rJJSi

..r jl .r. ir=J J)i 1 ;1ll;t :fu.;lr .s-,lJt ,J*Jl J,L-- ull

A (R, G. B) color
pixel J erull uJNl



Steganography irL: ^ll L.ustt -S
,',.rrsJ! ,,-rll tl :lc t o-lJl _2 J"ill ;. +t+ -p:l ql:.,S3 +3*LJl alc ;i
& _ro_r Yl g,-l1;ijYt ,-J' U:l.i i ,a.i!l .J:r.s .x ae- &-
i-lsll oiA d,-J .;'rriill ,.:'ll d &JiYl ! Sirl g:ll "Steganography"
cliil 5 ,,a3 .iU"i-.ll LljSll .ri covered writing ra +'CSYI {iJ.Il *,.i
r(e;) Text crils 'lr,- drt-riJlr e)eYl JiLJ ..r. rJ:*_r fi JilJ Jil."jl
Jrill ,Jfu elhl .lmages(t-r- )-9i Video( 1a$) , (./r-.15;) Audio

. lJ"Jl c.,Y1 r)U alUl it:t t<-,i

r\Jl .js L" ,,-c j jJH i6 ,CJl l:a ;i ,-9; plJl ha J.-t Jl Li,.-J lrlr
r}-ct .os ',., :! ti d;rl #l lU aL--tt JrYl irlhrll s.s gl il ,p;.ril1

J): J. dlij.e.;l_e JS.ir CJI !.re al 
rir...l i i.l- +*Yl ,-ui.:t;r;a

J+..r,-Hl ..,;Jdl d...r":_,rES -!.+s, 
$ o"yJh.4l-ll aJi sa3;.i_e;Jl :S.:Hl

A-6\ atii ++i Jt +-p iJUt &-r;l :l_21 ..l++Jl l!e3 co r.o!.rs:!t
JA ".+' JJ JlJ" L.rc_e ca-,1;;-9;s,rL ilLjl A plij o:,p. *i, ,n;
[28] "Ft: ;1-,,3,.,,J" ! Ll--. iS C .l'11 l"r ,il: .[3 I ] 4+l ]l rL-21 ,-r*ti.

t'J-, JS-, clAl J)i s,o r,..,-eLYl lrA l"i$ $ el-rill ,',1+.-ll eLr -,f-il :!
qy yj Yl Jis.'ill l.:a .-i;r; ) alLJ JS.jr &-,,:l .+y: r-" JlS. #

.4+lt.rr:.
.[3 1] :' t! a-+l,x s+-u .Jt-Jl !:a d ci- J'-ll rt tjJ-r

J+i .l CJI lsa al 
rr.,i .y +"+ _,,;l; j,r i*._,,11 6)t . :)l -1.L: _u].j e._r

.Jt .iJ e-.fs a)S..:,r di- J,-ll eEil
(i)jls.il! ep e-l_, lr r -$ll rr+il1 .-,"d ;r "E!,r-L)l p;,*.il1 ;i

(t) er Js-
oli.)l .s-LYl e .&iJl a.;,

Any Media (l-r gi) Audio, Imag€,
video

ill+Jl
i-r.,)-tl

oUl4ll elii,l ilLiul rLr ,lChannel
DUtll

t
(.r.1-,.'.r

*w :,ic a,.rlill sscJl a*aGJ I Z.lllll 4L6 AA..



t.!t !i( qlllill ltsJl :--Lsl I /"a"'lll iLtA itl>r

;r.l !-r +i r'Di (Embedded) ,-'..5 fii-Y JEij ,iEl+ fi ..rl ,',1-

:+-9 (Channel) LrE^ll 61,,iJ1 qDi (Receiver) dill Jl dJi:+ &-i_r
J-ll !-Jl Lr ij..:j^ll ill."_it Lt+-)t ,i *LlnlL -LJl eri"r e)j-.Yl

.eJ^-)l illJl ,rFSe Dr,_.1. Ai_r

1.);l gF 6JFd! Jl ltl,ll ":a .;ayi Lji is^. J-,J)l J)i 4ji C*i.ti + )_r
,,,...i ,i .:^':. ;t ai r-,:. JS,! etJ*, i.ii.ll 61" JJl {Jc J *-Jl
et3 .a;lt g!-;Jt l.-Jx 

"fuJ.,l5ll 
, '.. ."; ;l ,lS-. oll t<+ .,,_:r -.,. _rp GJ>L

SrJl t:e ,Jc J+:U! p:c -ea 
i.-.rLJl .ra J)ti s+.,,;1 !ir^ eal

Ltsll)"Cryptography"J" steganography "at+ .3-P cI$ ul -i-l..j gi i-.,:.3
.(6Ji.iJr

,r - rl-l .4L l*.,r i,r ;r'i ;i ,,,r1 L J,-ll ;i l";u rr:l3l .Ji ,':-tat ' ''' r v r' 
.J--i i r,rmr .-+ui

'Fo e Jitr.! i .s e! e J5 .-&l z.jt-,ll ,,LSl t, q-" 15,l-:l , H"Lll ;la ;i ilrt''r '' g v 
.csi 1J.'..,.. ll

.r-;1ll .Qsygr elJaJl oa: &X dJt+-Ll .rlo r r-l LLI eliiYl Ui

.Stego 6uJl .Ul+Jlr ,Embedded

J5.i .,-,or .:UU & i-.-hlJl 'll. Yl ilL_jl , a r a\:.1 .,r eUiJl r.Jl 
jl

L oe el-hJl .rs 1-r31-iil I J.Lll 61jl+JlJ ,ljsaj j.rri -.;-9.: r.rj-ir-

'(Embedded Data) ;'i^-;Jl crul+Jtr iJ'-'r
\rj ai.;jll iJLJJI ,lAl :q i.=:f-iJl !lEl++ll r# "Stego" elL--ll l-i
n+..511 4-rLe (J-".,,i eu"ill ..Jil: ilL,,/l e..J 4+LE ;ir.,U"iJl
J)i cLi fi ._r+,r prc ar eliiy! CJ \r"-Lyt GJdl Ji.(Embedding)
.[81]Jl+l $,-i:6Jl ;l ,* l.#.el.'-ll rr-, lrlr r.*iiJl dJEl+x JLJ)I :..J-c

qJilr qj:L;Jl '51 ,o Steganography CJ s*L)l .-i+11 ul l;4iij
lJ+j; L),-t,.r.,- gi 3:c. .9Y e^.,9 Y 9A! 4i.aYl Eiji,", C.S-nl JL_,r

'[31.l !-P<+Uijt-l

Iliding Conditions rtiill .L3..2& 5-1
"C* J)Li tarii,,'ilrl 4+lEll .trll C..3a [36] Linard Dolp.,.t!,

: ells. ) I

Hiding Capacity rrll i,-,, -l
. "U.iJl 6--- C.4+-Ln. .tF ,..r1 .,+; Lo 3Eil uSJl d.rl- J,-ll ,+- ;l gi

TransParencY i-'i- Li'ill -Y



r.rt virr :rrlill :l=*ll a4"EJ I A4jUl a,l4 ,itl+!

4+tr.rf ,.J'-j 6;l-e -.r$ u;l LJi.--i rliiYl $ - Oi d.lt .t Oi ,J
. sl}il

pq6gslnss5 fuI,.-sl

r:F L" lrl, (Intact) 14f*, Le\in 4!J'I+ crEUJl .lg..-bi 4rj" 1S"l f
.Transformationg cr)i "-ll , ah:. 'l ,LLJ

Tamper Resistance 5+ll LrlL -4
.aj.;i.ll AILJJI J++;i qJiI;Jt ,.rL qr,..- elua ;i gi

,*ij;ll (Js al^.i-Jl dJ$Jl rr;{ & cs_l-l &lre dlja [36] ,] '!rL]cl3

-!-tn.9i .ut i.,L- LroE sr-3 iJlJl-e

Hiding in Images 4l,neJlJlall *i rtii)|l !-!
.++ 4JS lrAJ .elj=)J -L-,3S Lr-r. Jt +ll-,)l ,1Ki .x ,*a -2 *-lt gi

(Human Visual System) .i)=i-ill t:-,ll ee 6J e-ll Ci^i ir.-li
;ir.r..-ll qjilr .3JLl i+ jAi Lll uS.. crt- J^^11 ;ri .rt .1tOt1 1UVS)
(LSB) 4+r!* .)sYt '"',t1 JA Ji.-ll d 6L1++ll elii! ,rs iii-i ,-JAl Jfsl

J Jt GIi-.-Jr .!_n!l: C$_r:lt-, -,i;lt 3t3;i 
, il'a (!#l.j aJfu cllsr

.oL6ay1 i;l^e €i Ll 'r1 '! -;EYlj 
r "r)l rA (LSB) el$i-l Ji.elg)l ri+

;"1;l; ael e.3
.4J.Ji"rll- I

.e<rtt Je--Z
.iJi- li.ill Jte-3

.+,ll ,*+:$ UVt-a 
.

:$A a+rP t'l -,
.:*i.,j,i .;j.rr ":s,_/ psi-l L lil ;jL-- dIYl-l

.ts-,H! drlJ$fjlj uii .-.illl ol i1l 4i';-2
.iliLill Lrti"ll &lL3

Error Computing Scales iJrill '.rt"':'l CJrrr..li' -6
L:ilt ax GJill !J-"jrl 3o ,il.ilt iJ*JJtL qJc $,j eill ,J.LYI el.iil! oi
,.r-i G" t.--lJ .gl;-Yl gr -,,# ** ,i a.+-*ll li ;Jrill elill1 4+i.-Yl

(Forecasted) L# i itl J! a4ill

;,.-.,a.i-l .9i

E:O-R............... ......(.)
3i :r

J



iJ.-Y! iiiill Llioi: O
.i,+-*lt 4aijt 6: R

9fu illl o1}it ;l .(Mulder 2002) : (Campbell. 2002) -\tr t*s-r

,'taJa *i i . rl , S.ol Lrrll i: r- ..r--!L O1: ,iL;,11 ot-:i 6t'r,, trrl- 
"l 

e.-.sllvlJ

ere -,li.Ylr .(Scale-Dependent) .r$Jl :L.jc I e,,r..li. ua r'i 35',p-
.,(Not Scale-Dependent )cALJl .rt-;l

Scale-Dependgnl u'lridl iuit" o'T P-6' 6-l
gi .lt..r"t i^tt ,--+ a-Gll ;.,t tltll C:-t+- !l# JJI.IJUJI .ht, r.ic a,i:,.,r
eJ .9Jdl a:!r*1 : .l-!t Ol-C s.tro i'ili.:,- .J*r.,-Ji^,, i-,tL d.,,,ls J drEl++ll

iLrll _ra, .)sl3 lr"LYl oS-: .t33] 6:r& YI5-,.1,1 -".#l.i,^ll o:r :ii:r.i t-rtl
.(n).Sl-l oU!!l .::c .,J' C+-rJt-9 nL-)l .r*t

Not scale -dependent o"l+iall 6!.ir-r,.ue cy*r.ti.. 6-2
:gi ro ili:l ..,a.lj iLrll ir,i rL.r. I ,-Jr .p..til1 olr r&3j

PE: (E/o)* 100......... ......... .. . ....(6)
4l iiLt^ll i.,'ill :i! PE ll 4+ll LSI p J *-sXr

Quality measure (PSNR) 4pr.tt crt+i. -Z
il"ii.:,!ll" &t "r+ 

ar-Jl \r.-JA glt -" e.:L el!.-.ll l.u j-.,;q_e

gYj,+l.txl (fidelity) dt ,Jc. iJijJl eL:r":ll ;JLi)l i.iU cx-, 6_,r$)
drhrr o.i aE -hr, "DTLePSNR jli .6-lj oS+l+.r 6.r," t4l drlJUYl J. _$ll

.(Logarithmic scale)
"'+ .nl ..iYl_, J"Jl .;/ ;:Le).I (Quality) o+rdt d:." u,l+Lll IJA li*L-

.La_r+. r !j.;ll ,i c1r.:ts;.i* d!I^c elJ+i
i;$t ejs il MSE i.Lilt ol*,,1. (.J.,- lJ.l" frl-rjcl ;_p L irb_e

'41 Ll ...-ll

PSNR : 10log,,[@l ....................(7)
l.rl pixeHl gl il c. o.-Jl rl ;Jr"-ll ,/ Pixel ll i.$ JSi cJic [lrtaxl gi :t
A3)dl tl'rl .1 liK 

-., r..i ,256 d ol 1.1! J$i I rl 8 bits alrri-l-r gE+ JtS
.iiEll

Max:28 - 1,......... .......(8)

\Vi

r.rr .,irr g,,rt ll ss*ll it*al+J I l"s111 i,[4 iLlt.



lill =t+ll ia"LJ I lualll iJJA ,t- -

Pixel ll;Jti^Jl bits Jl .uc .)il g ;t it
;lj ,(MxN) ill 6!r )Jl aJLr ; iirLJl t'+ rrx"3 N,M ..,r1_r

ll i^ii 
"]r"J 

i(i j) gl_e qJ.-)t ;_)3"JJ pixel Jl 4.r, Jt"l I(i j)
.;rtrJt ;; -llpilsl

&li i!J't cjs crst &x .1" Lrs^ sl Gy, Kj furJt J Jl ill^ spr
.U-Ell iij.all (:...S !.I..A] c_,.l MSE .-..,1 ."1-l jl.i dJ:lj ,(MxN) :+lt

MS E : ;h ra=, Xr;' II*'[/( t, 11 - i 1t, 11]? ............(e)
ax *f Pixels ll r:c gli; Clr (3 M.N) 4^iill .J]9 r,+ --i,r." #i
d .s-r-i .Yl+,. ri -*+dl -.ri ;!t os PSNRII 4t+idl arill ..,1i3.oLii.,t

i e-:-l-,ll J+.J. 6-liXj.;i;si c.,,:S 1-]s,Jlc,i 6i1S LlSr.(30-50) dB rr#
,i l:sl-,* .9.r.. i!-)-J PSNRjil.! a,..; 4-ol\i'i .l J-Y MAPE !L-i-l

.u- till 4+JL LyE +il ,'u- tul$l s,,!L.l ta-:e

u dc e - fi8i1o' Ey+l trtr, ;) - i (i, i)) / 4i, i) 1 ............. .......(r 0)

:JALr^ll ,Jl aiL' o.ir
M Ap E : _:_I,*=, EE' Ey+ IOf i,;l _ i (t,j)) / r (i, j)1..........( I I )

(FidelitY) 4rl;lYt J*JI,. -8

S-X 0r,..,.. Li ..1-,!,- * e+!l .i.1,.-lt ,i i ,rJt 6U+ lrJr i.iJ*^ r&+
;L^a j ;u!lj ei a:JLe c-uls elr- +Cl sle

Objective Fidelity 4i"jr}J"ll Jtrr.e 8-1

.J"l=d Jt+r-ll lra Jiiq3 I-.r,.,- C+-Fll cr;Jt ,i 6J Jl .=le iSJl + ul JaJ
it^:-tl .rL,! ,Jc. 

.'&i dl: t -lt iJLiYt $-i "foJjjll 
i+-l JlrL q'i PSNR

:4+.-l! .,, -- cUir C-!lJ ."J.-)l dJ Jl 3i i-2 Jl ;1
PSNR:1obsl#f| ...(12)

Subjective Fidelity crpdll Jl+r Y-A

j,'ll-, ,-ji-jiil &_A.r'6+:Jl o;;t 31 ;1 Jt & 5.ll a:l ctl *_r
3t (HVS)Human Visual System dl.nYl dJp-ill eUiill fi
,:.-rc a;ll3 ;r-;eJl 6r",rJc #l ,l llc, .l.j"-ll3 tJ^,,jYl Jl+Jl &3, 6Jt.r
a,:i :l ,ir"rilt .t,,-..G 6..lAlri Y ;!-Yl ;=+ # Cll (iJ- L.i)l arJl ..1i il
; ,.jjEii.-$-9 a+;--"tt i,+At 

"s 
.j+JL.li J$JJ"-.S-,,1,l &-)l -'a.r or



r'rr vi( a4lill hh*ll t.nt5l ?"ndl ilL, it- "

.ili J.tt-,Jl ; cEi (noise) c1-; o;ll JrS: tj!-i 4j! J-+ l:aj.a;j;Jl i.r-- 1:

.4l+lill i+^aYl ,:li j-Llnll ,.+,r+1... iillJl i*^all

Proposed Methods rliill ui 
j.rJii,.ll +ULllq

Hiding in the Time Dornain.rll rJ.l-- q/ eLi-X i+jJlF 1-l.c i
:"Ju.lt eK.iJt 

"s 
L"S

(s) i-,rjs;
J.jl J+- qr.s eUi)l ar-:y LLr.

Original Original

Hidins

DW

PROCESSING

lnverse

Reconstructed
soeech

Reconstructed
imase

MSE &
MAPE

MSE &
MAPE



r.r r yi( ,4lJl bsdl i-.EJl I '11 A!>-a

i++..:,,)l;J'ri ir".a3 d 6All ,-r.&yl _10
Proposed Methods for New Transformations Design
. (DWT) Jj,.jl1r 4..=1Jl dJ)-l-ll *jc :l-:c)! .:AYl l.u 65i $'i
:tUl 9;LYl rl-ic I 6i :!-e ,DB-4s t{6a1 c.rlj;Jl o.e_iJ:l-:cl i,",,,-

.P 4l-l-irYl 4Cl .J'LLl , rd Cl o+t ^-yt iJrl-rJl .l ''-r ,l-r p,',r-
:,.rn _,

N. Coefficients(iqs ny.lr-.)=P *lHt)iLr.l + (l-p)* [DB-4 n).lrrl... (13)

:t.;l '':'
iJi-l,l *J.Jl .jJrt ..1l5 , )L 4ll +- [0-l] ;s eJ-l":sl L$.!,,t P

f-i-r *i [t-0.1] rA DB-4 .f)-t l ,,l.Jt rrJJt .i-i 0.1 ra Haar
.(0.e)

slc $cI be; (0.I-0.9) .J* p # :L^icl, i.l'Ul i-*ti .',1- llSr_e

c.r)-"L,- ( 9 ) ii.=1,11 g;:J Ee-i fi 6+.. !D-t'- elJ.i,i-! oYrL"( 9 )
.6+:+

:ql Haar $)t'\r- gl .-i* t-S,i
0.5

-o.5 :d DB-4:.,)t"t";13

o.5
0.5

0.4830

-0.729 +
0.8365

-o.229L
O.ZZ{L
0.8 365

-0.1294
-0.+830

:tt3t g)S^:,lt-l JrSj L6;,. E5-"! os+ i.lrt- j3i e13

0.5
0.5

0.5 0

-U t! u !l+o.s[{ffi
0,8365

-0.??q1

0.22+l
o.8165

-0.129+
-0..1830

li. C1 = 0.1

N.C1 : 0.+8+7

-o.0665
0,8029

-o.25t7
0.2017
o-7 529

-0.1165
-o.4347

+A)1 J"ij,j+l.tI+ l-6;lc rj.-': c..,)rlJ! jt-r_e

6+qll e)lbJl ,je rt":oyL DWT sliJs,j -t ".'r-1 +$5 1Q-l
l+.-rlrJ i-.,-.ll !,!\ill dr)^Ul *lc rt-:cY! DWT 4J-i uL;.rl .).:Y
:.rlr"Ll sic :t-"ioY! [102] U:J"! eti !+\.+Jl p il*i')l -
(DB-4) &r-i ,'*; 4+)tll ".o .rJo J"!"i J^' i l+- DWT u. L.,isl



r.lt !id, lJl =:'aJl
a|r!ElI 464"11 I e,l4' aa-d

JS.l( DB-4 )cr)."t- ,rJc r1-:cYl i gi .J!.-ll r: tl ql"c (,.i

.,r*J NxN .:*r drll Gray Scale D'- r+ r;c I i+s .lti qi'-.o

'a.,Ijll 6l ,ul
:L& I ci.-Y ,:.+J A.iJ,i.-.ll uJS .Jl .Jr '' 1.i .9i i.i "i.- ll rt-.,,i ,--s- 1

-L n.i*i NxN + dJlr A.iJi.-Jl ,-F el ,.-,ll .-tJ"l,ll lra (Jle cil J.Jl #1.l
cllir 6r *-I (Resizing) ,r-: ;rl-cL, cllir .als.Lll "\l iJJt

.4+J* i.i "i.-. *:t J:.-.:l JLi.-i # crl! 6:-ci3 -i "i.- a-iL:l+

.ti,.L Q -r. X: L+l $xN) ilL.1_5Sil o).Ul i.i.L- ,,,rU-2
.e.,llill 3! J.il! J)i aJ. #J;JJ"-ll J "iJ n); qsi3

li qi^-"i ra)-"l-ll i.i "i.- r--r-t4 ftJill fi c.,b qi,-J crJ.; g)^c .3

.4iL-Yl 6J eJl #
tr clli-9 .i.-tuIl a-i3i.-.ll ij.iJ (Permute) Jii+1 4Jl"*+ eStt .f
|6-.:rr ,J;Yl ,.-iJl ;.. cl:!)! dljj a;:_!ll J riJl ,:trJi J)i
eJsJjJl i.il-ll ...,J.,r-2. i ,..1*3 i;:1.,.l1 i.i i.-.ll g;L.lt c-+.lt j
ri . jt.:]l -iLlr , F tel-!,Jt a..iLiJl A i,.-.ll *lLJl , jJr J Le-::_rY '!t 

.ql-,,'11 -! 'i'-ll '''-t e+..;l
:4+Ijll dJ+L,ll Dli J. clh alJJ i-i "i,"ll'o.uc)I .:)i; c..j-{
.4iJ.LJl 6 J"ilt dr^ i+iEll Ar,L--I (Transpose) :rE .a

;iir.Ul '" J*i,ll o.i i.rilJl a.i "i.-^ll ;* gi c,tl .i.:-tt .;F & .b

.J,)-t ll i.i ,i.-. J
.-i.iJl ,,,::; t'i .a.-ltrll as"i,.-ll Permute JrLi a+I^, esll .c

.sliJl e j+ll d +++:-llt !i .s,-ll-r g:lJl r-.pJl ,gs -4rrlllc$.,,J li-iUll i.i.i.-J Transpose .+ll *+ &_e-:lt J,. 6J+:.Yl 6 J"iJl-5

e+-y js+: e+a)l 'oJ Jl DWT tJ-l 13 "i.-" ,;e J *--lt *
DWT ,-lir-.'r1 a-.'riJt t*"jttFll LJi,"J .9!l (JUl LLr J! An1-,1! 4il,.rll

rAYq i--l!l e-llll .!"c os l,o.rL.:cY t*j_:lFll orA C;r i ,'!-
. (1) Js.tll G e-y _p lJj ,f;ih-_e (+-!t 6;lUlt



r4r rrit 2{lill hb4Jl e4"EJl I ;LlA aJr-.

Original
txt

lzl=[wlxtxl

lpl=Permute lZl

tprl=tPlr

tBl=[wlx[Prl

IAI=Permute IBl

DwT= lYl=lAlr

(1) *:.ls;
drti "i.= ll el$'i-tJ DWT ,.!_9rr e+.j_.rl_1r et)

DWT Inverse Transform s*"sdl cj,5s!l rl',11i 1g-2
.:l J"ill "lj+li [02] el-6 eAYl ,J.iiir ,*J"S,ll Jersill ,Jl.,,isi Ji+Yr

;a;.lEIl

.i-,L-Yl dJ.l^Jl o"i; & 9_iLYl 1:r :^:r;- |
.1J- Ell el J.Jl .J)li ;^;r-c)l reconstnrction 6:Lcl g].c.-l

.(DWT) & "i,.- l Transpose c.,E J^' .a
,ai.,.LJl ir"t ll .u-, i-il-,Jl DWT d,\dt i.i "i,-.1 Shuffling & .b
lel$rl 4+Uill ,-i.iJl ujsjl N/2 Jl I ;r r-i ciJl -,+iJi 

"DrteL dlij



r.rr t,id r4lill r'r'rll a.*"h.l I I it'L1 il>-a

jJsjl N Jt Nlz ;* .-i.iJl !$Ji 6rLel cllsr .JrYl ;. ^ll r.
.;tll . i ^ll .t lrl$l i.,-JjJl -! "i!-ll

c).l-."Jl fu_"i,=.,-UJ!L + r; J)i r..r. dh-9 allli.- X r; r.: J.c .g

.Shuffling r+ gi ii.,rJl ; ,-Lill ; a-.-,f-rJl fu-.i.-.lt+ 4:\L-Yl
.4JUll drl J.Il J): "r 

si "i.-ll ftgsgnstruction ;:tcl &-3
.asiLl! 6r^trYl iDlJ.i i.i i.-. ' , 'u .u

N/2 Jl 1 uF !-i.iJl +JiJi ii-el J)ti ..,1. dllir Shuffling & .b

u. !i .iJl u:6Ji 'olte)J ,.JJtl .j,ll g.< Ielriil q:;'ilt ,.-i "lJl uJS:l
.;Ull . i ll g* Ielr:.,1 4+rrjJl .-i -iJl !J_6lN Jl N/2

L JLll ,i!J,.jll a.i.i.-." .+ '; d)i 9.q 6Li ci.-ll qrjr,: J.c .c
6Jil + ';ll ja i.::. L:Jl i.i "i.-^ll ,anLJl '" r.till LJ- i-lnl &i.-"ll+

. (7) et ds.ill d l-Si+L-)l '"J d i,-=!l 6r Jl

(v) *-.,J*
drtA "i.-.Jl flsi-L DWT *_e.,1 

"-Sl:t 
+J,Jl 4i.jJlF e.-3g

IPI=IYIT

IZI= shuffling IPI

tBl=tYlr

lAl= Shuffling [B]

Ixl:[wl'rx[Al

tYl=lwlrxlZl



Data Descripfiel crU$ll d,.aJl0-2
J,-Li.i) I eJ-+l fuJt .,1 ".- !1j3Jl a: ,L--.i l{ ..p A.r-jS. iip :ii a:
ii i gr.ti c).,,!.rf et}illt oia d,,,-o- : (you cam) e.U: .-J' :l^:c)tr
.,rrs ..J.I -rs.-ll p+- Lr ' tJ+Y elli: Photo shop 6.1.,;, .,J1 .i.,-trlt t:a

:!j c; Jl e..+'l pixels (256x256) a+Jl Jliiii 6"j ,:-13,.+-+ k+.+
,Gl J,"j! lia q9;;'t je Lerte $-l * 

"S 
,k+ .rl- t^-,r 6JJ,,- JS ,J.e l

.e-l!r j+l,i
J)-i ,''-- .:ljir r-i-i JL--S *-,r....- &--+i r:l i 4\ <_r

L,-Jl 6 Jl 6lr.-1r,^ 6K3 (Cool Record Edit Deluxe) e."l-i;1
Jr,- elJ:S3 (Mono) tr.'rll .+iil ,',r- 6l q.-Yl 6.+J ;.s13 oe

.(22050) Jr,- r"iil $J 
"lsl 

4-.ij 1o (Sample rate) 4-u"l'-11

.jt .J kJ;i= i ;ri,- -x-x \l-l G *tlj.:,::Y, 
"-r: ::...r+J.ill .Gl k-.Le .:6-l J+Y -'-ti

Programs Design 6-l;,rll i:' 110 -3
;a;lEll crl;iiill ,-.L"-.j c.r^l! e-llll lra

4lij--.: el fi liiiji- eL-.IJl JS^:" ;rS i! aiel;e3 ..:.l.--ll .,.,r--.,, i-l
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bit cJ. +-r-:4+i" dS.i.l' Cl .:a c,;'r;ir # ,(LSB) -,,-1LL;2 s-lt

.r iJlr'o .Ll+ i .J.,"_n:lt llA .ij. cEl ol_r

p,r! .:rti ;3s: ,',1- (RGB) iD:ll iJli.'ul eli ajrul 6J Jl ....,-- i-2
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JS; :-t, pixel ,Jlg f-rs: :slj 4+1" Jl 6J#l st r,- e*..!:
.C-r

d J+iYl ,',ill pixel JS 
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ora \r.i lil .eliiYl AJJ .rlt+ l-i. ll 6J,,-JlJ l1Jl .,liE !.:-i
pixel -Jl ax l+ -Fi i sr,-11-,, u-lill JrYl c.+il C-3 ri, ir", -uiill

.ddl .,.5! llSaj ,61 Jl J.lir'r,.lJl JrYl

sP JLiYI l-"a 6J.--.llJ c, Jl gi dr+- elli)l qJ.c el-.,1,;.1 :q-zt

€ill ""JJl -or.rri j.rl-,S l+.1 C+-i ,(Time domain) rt..-]t JL+
3)i Jl sL3J'll gt+:l i e1!! :*.r ,(cover) clJ";Jl d b .',-r ^l
,"lii)l r+ 6JJl jii"i dl a-:Ull 6JJ"-ll :.J-i i:.(RGB),-,tiJ
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Cl 4+LJl ur"S,ir iJrJ-., .-L- pixel 1JS O. -,+Yt 
,',rll e--, a+-7

,JFi-:ll Yl 'o r.Lill orA -i_e Y ,'!- r'l: c.,r+ 4+j," Jl &Jl d.JF
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.i--.1- cj-9l .r q/ aJi,+J.ll

4,.r.J,^ll 6JJl cllSr qrl,-)lr e+!l 6,.-Jl g* lurtl 6* .rt"- j9
:dJl+,-+r'll Yl-r

.149p ir^rtt .:,1,+-x ij.u- .a

.MAPE,jl.t lt it^rt1 Jr,- .b
MAPE, ;: 'i r-Fl: MSE Jl ,a lurtt ,-r. t-,,- os +..,1c -i_.,,l-i.ll ;i ,'r-

.i-j[ll dj- J,-ll .l<h grlr-l LJ*l.liX

,rJc' 1:1":cl !l .'1-l # ellll 4p;.+ pSsJl J+Y PSNR..,l-"i-l i-10
d l-r,-^lt eil5ll ora 6..r ir ,MAPE .rJc I:1-1 l d.lSt MSE

. j+.ll JiS.'ilJ 4..-E Jrl'i.
t'-,L*l-r JilS^i)l Ci"+l 4sJilJl cljt4]t (.* ijJ6^ll ,Jesl tj+Yrll
l"-jl L^aJ ' "c- ii. 1,,--l ;gl-- .-,f;-L :j-LJl g.l-! , jrn i-Jl iL:1l

:tJ:L+ grll-e (C.V) -i)jiYI g)-t -3 s,;!Jl .-ilJAjYlr *JLJI

c.tz- lxroo (14)
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Isolation and Identiftcation of Opportunistic Fungi
Associated with Chronic Suppurative Otitis

Media at AL- Diwaniya Province

Abstract:
A total of 236 clinical specimens from patients in the

consultant of the ( E. N, T, ) in the General Teaching Hospital, Al-
Diwaniya province were collected during the period from September
to May, to detect opportunistic molds and yeasts which caused this
infection. The age of patients ranged from 6 months to 70 years.
Results showed that 210 specimens ( 88.98 % ) were recorded as
(CSOI\O infections. It was found that 17 species belonging to 7
genera appeared in 308 strains distributed between 146 from females
and 162 from males. Aspergillus was the predominant genus, which
is found in 184 specimens (59.74 oh) and followed by the genus
Candido in 42 specimens ( 13.64 o/o ) , and other genera on a lesser
scale.
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a-ilIJ J"+ll i L 4-, J,n- j-l:r q+i xJ.j.lllt,,ll i-illr p;rJt -r+
.(4 Jr:+) ,-i:llj r -9Jl .1;1 1- 4J ri,- J3JF iJJ+l .Fl r ,qJ,"rlt

L;i JJer.r .jj- - .ii Fusarium spp. Lpi;ll 3l;i ,-,-+ t .+s L^i

,+Lir .( 2J 1 .JJl+ ) % 12.99 a-,-^"i,r r.+c 40 
"-s 

'+-E,4" d ;r*-',.U
4+Fl a-illr Gilt 1r J+ t- t,-- irj 3U -.rS,J a:t jL--Yl JiJlJl
(X'z : 0.09, P: 0.05) ,J*+lr ,-Lill L-i,, ix L-: ,(X'1 :9.9, P : 0.05)

.(5 J-ll+)
elr (, J.ii sl: tr, 4-,. Jf ttlJl Penicilliun sp. urb& ,-!l+ l-+_r

;i, ,1 f , t J:r+ ) oh 1.v2 r..!-"iU i.jjr f . lrr r+li r!,4--+.ii i+
ot-.ill 6+l &UYl ;y JjSi JrSill u,,,-., i-'.i:J^ ,"il1 li{r Lr.--}l oYs--

.O?J.rll

s Rhizopus s Alternaria .s '------)l ijXJl u"Li+Yl I 'i
s A. alternata d3 k+^.)Sl Lii:rl3 1_* o.+19 S! Scopularopsis
1 v .ra 

t'l:.: ilJi rlEL i!'lli Cl S. brevicaulis s R. stolonifer
Jt+-.Jllill &o ,.\o ryo,.\Y r o/0Y.YV,,,.,.rij eJjE.\ J f
JrSS-ll ,.aLi1c ,# Scopularopsis s Alternaria u*U+Yl J-<lx
L,L+]g ls-i Jdx d 6J+iYl ajxll u'L+Yl gi 6.,lu:lt 

(: leEi tx .( \ i.J-:r+)

Alternaria .,-:.+ll :3ri !':-13 iJl-- l.r l-1i i;*, v . - ! '\ ;;9 q"rJl r:Uill
.( Y J_t+ ) aj- i . - rl 4+ r,.Jl iiiJr 

"*; 
iir.i) r or

;saL- a-;-.;*Jt 615!l ,,*-.-a i*5;a; CSOM -+ +t-)l cr)l-r, !:rjlSr
,',r-i.,,.I..l Jisi (ij*.30-21)Jll--4.,J.J1 cuill crtsilrii-' v. - €l



r.rr r.ic *,llill ss*ll a4lGJl /"slll iLh ilr-o

o-sJi-rx-9..:t-r)l gLl--l JiSi JJSII ,.tSs, Yo 39.05L."j,-,1<'"
4-JJ,.'ll dillJ.*,+lt i* <-llL rjl,;o dLo .s33 ) a-il ro.rL-s,Yl gllJl

.(6 cj-l.l+)

JeiYl jJIFJiSi .:,jtsCSOM--+L.L-)l gi ;.."trSl Cs.'.- _ri_r

drl+;L--yl rl+lJl eilii g*-e ,(,Li r uL.* r.Jr!i ) ailt ;," ;-11:.I

;tS er;' (X') :27.6, P : 0.05) iiJl 'e-.iir ,*i+ll ;s t" t "l- ctty
cil-iYr g.- i.rr--l J-:si Jrsilr .ttll JAi ,(* Di L.L.-) J:..,- *-t i

.( Ransome' 1987) ")'1 JrSill ','r"ll ';"iil '( 7 J:r+ )
J. L.t-)J uJ,j Jisi lils !-ijjt # "jris-,r 

jrill ji e,jtiill s '6!i ll
JjSi Jrsjlr tjss , ok 62.86 4+-i I JS-i ,',1- .;.+J.ll # ; ;S*,- ;.,J!t
r!-i>s l+y Y+,l'+dl -Yl,.JiiLll.i-j.3LiYl ",,-L.1..} "L;jFj
rij ,(8 J_F+) (X, :1.45 , P : 0.05) gs*Jl 6s_ru,;,i+lt .;-*1 l- 4-r "i'-
irjll J."cYl i-J cl_:+ +_rl d JbJll ol ,.r ''+ rr:ll rl5lt -rta;)t e-ls;

.clL .!i :-i -9l k+ j_r_i,rl
:!, Aspergillu.s spp. !rn.+ll ;rq- qrA l(Jl- J..-sll i till AJEill u,.J

-jll idl dF*Li s-oo_,..:)j.'I"JSt 3j-+Jt U %59.7 i++J+L
{,,!. 1il r3.,, .J r+l li-o 6:!- , ,r , ;i .;-r.-+Jl .,r ( 1990) Ji,! kJ+,
J 6L.ijiY! e1j.1) ,+ {+ltJl 4iJ$J .:,+!l i,nJl ,-iJJ,LIl il^.i *L 4+ll-ll

ijlA-ll i-r:l:il! trt Jl J)ii--,I U..... ais.i *llj ;.+JitXl sL-.-LrYl

tlrill 0",J+;..$LJl I A. flavus gdt ;i u;11 J+rr . (1997 , gjul)
oJSll 3 j+lt cr. % 17.9 4+-+ --*L tl lspsygil/,rs r*i+,1 i-'.ijll
l:a ;i g. Talwar et al. (1988) +ll &j u e ji! trAr .u-+l drYjJ
spp. .,ri;lt gi 6lU::t 

,',rri, . ,.9;Yl 6l+J-t'ill+ fuJlL'lJliS;isi 4 J.ilt
o;l i: i.,,; ,', + iJ Jl r-Sll ,', r- ;." i-r." lill 4+Jil ./ o4 Candida

. d,rY_il 
"JSlt 

3j^+Jt A%13.6
Jl-rll dlr L}tJll ,ji Jl Ellis (1994) -, Buckley (1989) Jtxi ril
;,lt-,,. , i t:r - L.L^-! sr roL"] (,ll &lr*ll o- s+ J+_F! 4pJl illJlr
J# l-. Cj: L.l-l 4i-,.,11 6uill J,iSi Al.Candida spp. ud+ll f lJiL -.+ll
Elmer & 4+ll d..-, L^ C-,j,iil \tas oA 39 4+*:,',1<.'- il aj*, 30-21
ilLll "i{i Ll-->l i-;-p ;.:Si oo t_.x,.lt i.ill ":a ;i .l^ Glemn (1985)

. i-GJFll

,j".+i Ll-:)l ri ,t s '+L rG A.,.1,.-Yt: ,;',i.lt g;r U A-lNll i.,,-,j1l-,, 1-i

( 1988) : Ransome, ( I 987 ) oJSi l- C^ Jilr lrAr au)l o-i ki" -r-5.11
6LlJ"t--bYL iJl-,€>tl o*af oLJl .j..o JjSi JJSllI .t\ .y Talwar et al.



v.rr & a4lJl bhall :-, EJ I l"lltll aJ-4;lL-d

.)- JS 4Jl JL-ii L. C- j,iir )r . ad'Lj. .Jlg je l-; .inj,^ll 4+ji.Fll
)3J LL.-YI,,-s JSX r3:j r,9;',r e& .J. ( 1 997 ) .r.-ll I ( I 990) .r-!

. J|+-i+ll

#,,lJi )Si JjSi i.l1*)l 6Y:--" rJi o.r i.-l;rJl t<lJ+ti C! eljlll .x-r
,",+ i) JAi _x-,Oi L.l..)U 1+"i -I'i ,-'lr " ,'!- ajJl JF;JtJl JiYl
irL-)l eiY:'- rti r.r Buckley ( I 989) "-Si L","1"jq \t^ ) ( %22.9 )
ulrsr .LIJJ;;11'-;* i-"D-Jl .-ir Ell Jid 41:lri.Yl ;itLJt i rlr;
i:;s-:;:ll ;t,+ti..lill 1s9.rLr Yl -:Yu-o-*i!)'lt r-r-.rr..,

ir .r L]--Y! ,',1< .:,i1 CSOM --+ L.r*! L;J,i JjSi liE, i lil
;;Srll ;i x} 1l , yo 37.14 e",. ,11 i.',ls ,',J- i+r"L,, ijJ!-l., %62.86
:r-:: L Jaill sLL-Yl ;i -i, Jl .)^r . gL)! ajJli. 4+t-I L:J,i JKi
. .r)i)l &ldl ar- La-p-t o+yt-,r 811;.s. .,1". 'r.+ljn+ll3 i+:tJl J;ldi.,,
.l-i,-3J i-.,)^Jl a-..,11 li3 'Lll ora 

")-l^ Jr.-+-!l ..,1G JJ"ll l.La .r-: .rJc -9

g.i-r ilt Lli;1 A-iL;l , L.{-!tS-e LaJ i + i:oLJl J-ldl: sl-Jj,till
;y,-S;:! el1i JS , .4Jll i ".-J! f;llr ostiS.ll 6-3j*,*ll .;"1i113 q-Jl

.4+.ll q/ kj. +_,ll q+ !1,-)l eY:-" 31.ii1l i "!r-
6r i-lytt DLi' i&jr-.ll L;elt gt9!.1 qj,*tl AJ,..,.illJ sJsll g3iqall ( I ) dr+

CSOM -f O#1,....1!
(,rjdl rEi,.xl

o/o \t Jl
6YjFll ejr+i
slJ'll EJill .r{si itjFl LJ,L I trJi.Jt

10.71 ll l9 Aspergillus flavus
r0,06 3r l0 2t A. fumigalas

A. niger8,77 9

21 J A. ptrasiticas7,79 20

7,tl 22 1 l5 A. glances
4,E7 t5 5 l0 A- candidus

A. lerreas4,22 l3 6
,7

3,57 I l0 A. iqponicus
2,60 8 3 5 A. echinulatus
10,06 3r 2t) ll Candidu slbicans

C. parupsilosis.1,55 6 5

8,'l,l 26 t6 l0 Fusqium oxysporurn
F. solqni,1,55 8 6

30 t0 20 Penicillium sp.9,',71

2.21 7 7 0 Allernaria ollernsta
I Rhizopus slolonifer0.97 )

0.65 2 2 0 Scopularopsis bret'ica ulis
&)!l s.Kl ty+.ll100.00 308 t.16 r62

21 l8

l4

14

3



rnr yi( tdl:ll Shdl ;!.!l.:J I 1"..jul ;L,l.A au:-d

(ii-) ,r{,.1r r,Lill

70-61 60-51 50-;l I {0-31 -30-21 20-l I l0-l
d, Jri
ii-

1+ill

"h\91
e!r'lr

sjslr
,:,)}l
o.+r

JS.ll

i i J i I I I i J i J I I

irJjr.rr rrJlil .r"Lir.Jr

159.70 l8,l 75 109 0 ll l5 9 7 l5 t4 24 9 20 t4 t2 ll 4 Aspergillus

13.60 42 26 l6 0 0 5 0 3
,,

3
.,

6 6 3 ) 3 3 I Candida

12.99 40 2 4 2 2 0 Fusurium24 t6 0 0 3 2 3 6 2 4 4 3

9.74 30 l0 20 0 3 0 ) 3 3 ", 3 l 5 I I 0 2 0 I Penicillium

7 11 7 7 0 0 0 0 0 I 0 I 0 2 0 I 0 , 0 0 0 Alternario

0 0 0 0 Rhizoltus0.97 , I 0 0 0 0 0 0 I 0 I 0 0 I

0.64 2 0 0 0 0 0 0 0 0 0 I 0 I 0 0 0 0 0 Scopularopsis

2t t8 9 9 slsll t3l.#l100.0 308 146 162 0 t4 22 l3 l7 23 3l 24 35 25 l9

LL.a! 4.,.,,.-ll crLJLillJ LrirJlJ 4.iJall ijill !4+j csoNt -J 0#r,arll , I a.rr

12

3

3

2

31.6 : ( ^+x:t 
ijillr J"itt tJll J-"! ) X,

(0.05 )i,l"Li-l .9_e:,,-,',-r 20.2 = (g,,i+llrar,.,ll 4jill o--.t")X,
22.2 :('_iJt r J.iltr;r#r- ) X,



r.rr lrirr *rlllill ssoll

. Aspergillus, *+ 4r,.lill elJiYtJ L-+lJ LJ4l! ijill Jl;.:,.j CSOM -i Oa,-.I,-.ll ej3,., sF.r (3) JJ+

i.. :tl

%4i,J\

gJ.+.ll
sJsll
d,yll
!r,iJl
slJl

.t9
&l,.L.a!

nuyt

ls
,rl,r.l,.€)

.JJS.Jl

(ij-) !,)-ll ,:.ljill
iljj.-ll 4r J"xl u-Li.Yl

70-61 40-31 30-2 r 20-l I r0-I
&i

ii-
I

17.9 l4 t9 0 0 , 3 I 2 .l 4 I I 2 4
.,

I 3 Aspergillus flavus
16. 8 -11 l0 21 2 I I I I 3 5 0 6 3 2 2 -1 0 I A. fumigulus
11.7 21 9 l8 0 2 I 2 3 I 3 I 5 2 I I 2 0 0 A. niger
13.4 24 20 4 I 3 0 2 0 5 2 2 0 6 (l I I I 0 A. parositicus

.5 22 7 l5 0 0 4 0 -1 3 1 0 I 0 0 I 2 A, glances
8.l s t5 5 t0 0 2 .l 1 0 3 0 0 2 I 0 0 0 A, candidus
7.06 t3 6 7 0 0 I I 0 I 0 0 I 3 I 0 I 0 A. lerreus
5.97 II I t0 0 I 0 0 0 I , 0 0 0 3 0 I A. japonicus
4.35 8 5 0 0 I 0 0 I 0 2 0 0 I I 0 0 0 A. athinulatus
t00.0 184 75 109 0 7 t5 t1 24 9 20 t4 t2 12 4 7 t-r.+.ll

( 0,05 ) lilLLl ctJi.. '"'-r

60-5t 50-41

-1

0

0

2 2 0

0 0 2

, 7

0 0 3

.l

1l l5 9

j0.4 = (Ldt;jiitJ JlLill tJlJ i,-".L ) X,
17.4 : (4!dlt i.:ilt 3 .1.;1t irit-. ) X,

42.7 = ( .J.j{J,t3 -&ill ge cr-".t ) X,



r.!t & r4lill bhall ir*al5l I l"s1ll adA aLr

tlJillJ (AllJ 4!.dl irill sJI i+.,j CSOM -, OrrL-.ll Crl, d+ (4) &+
Candida,"r.+l 4ritiJt

o/. \Jrnt

e,.i.Jr
stslt'irJ
ui*r &!J1 !S!l

(ii-) r:J.-Jr ;,LiIl

tu_r,.rr70-61 60-51 s0-.tl {0-ll 30-21 20-l r
10,I i, Jii

ii-
1 I I l

73.8 31 20 0 0 3 0 3 I -l 2 6 4 I I 3 I I
Candidt

26.2 ll 6 5 0 0 I 0 0 I I 0 0 2 2 I 0 I 2 0 C. patupsilosis

1no. 26 l6 0 0 I 0 3 2 { 2 6 6 3 2 3 -l l 1

5.64 J ;J+"ill eJE oEtta ) X,
( 0.05 ) qlt-3rl 6 ii.,.la "''1 4 = (L-.,r,11 i'iilt j 4..51t 6+L ) X'

16.l = ( o.j.rl! J ;J*.ill tJP O#l- ) X,

eljJrlJ (1,,J1llJ L"Jrrll irill sll 4#j CSOM -r ttxLa.rll enj i.$., (5) &+
Fusarium U-+ Ar..lill

+^i11
irJj.tr

,iY ltll

arrll lSJl

(ii-) rrJitr E Lar

ililrtlJ,i,
;lJ..lt

ltJ-6t 60-5t 50,{t 40-31 30-21 20-l I t0-l
&..r1
ii-

l I I I I

65.0 26 t6 t0 0 -1 2 2 0 2 I I 2 0 1 0

35.0 1.1 6 t) I 0 tl I 0 3 7 I 2 1 0 2 I 0 0

{0 21 l6 0 .l 2 I { 2 3 6 2 5 I I 0 LJ.+.1!

( 0,05 ) drl-Ll d i1,. '-'''r
11. 4 = @.4J a.ritl r.Jtlll ej irr.l. ) X,

9,9 = (4+J.€ll fuill -9 cAll i,.,".1- ) )f
0.09 = ( qAll J Jrill e-ti iH+L ) X,

12

0 J -1

8

100.0



r.rr yir( rr,lill hrr*ll iicaL:Jl l"a'lll eJ14' lt- -

cAll3 ..;.crJl ,-r,.,r ($Ql\{ -r ipl,aell

( 0.0s ) I .53:.,,r '"'-r

:*.hJlj .2uJ1 9-.r CSOM -i dpli...ll J.ll Js

-.1,"ll .l.c 6 J cb+

r0. 8: ( J L*+l ariu ) X,

7 d.r+

(aj-) !J,"'ll c,,l.!ill

eJ"+.ll
10-61 50-.1I 40-31 30-21 20-tl l0-l

O" ,.lli
ii-,

L".;Lilt gtj;rt
i!j...ll

69. 05 145 7 7 4 2t 57 32 2 JJSi
30.95 65 0 I 6 28 25 5 2 au1

5l 20 4 AJi+ill7 t-r.3 82

4.ti r.1. 3 39.r 21.3 9.5 1.9100. 0 3.8

(4i-) L"J,.l! (]lSll

eJl+"I!
fuill
dllt

0Jil5
rjglt ,,r'''al

&"J.il
.JrYl

..b!iJtri 0'*i Jrli

t45 26 26 23 t5 ll r0 l0 24 26 JJS]
65 7 o 0 6 2 9 8 &El

210 37 l5 t1 l9 32 4tt elai.ll
t7.6t 15.7t 7.11 5.71 9.04 15.2.1 22.91

Y.i

( 0.0s ) I 6Ji...r '-.- r 27 . 67 = (ij-,Jt .' (,ti+lr O--.1-. ) x,

60-51

t5
l9

100. 0 2t0 8 t0
-t.-,

o)-PL'

o*+lt
.Lli I

22

37 23 t2
t0.95 tt.09100.0
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,:s-,Jt d.rr cr.4ll ?.r d,JjJiJ CSOM -+ ixl,a.dl (+J.ll r.E cF+ (8) ,!+

( 0.05 ) i.1. Lirl (,ji"..r,1-'1 1. 45 = (oS-Jl Cg" s cP,+lt 0#.1- ) X,

; ;lt-ta.oJl
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r.rv vir *.olill ss*ll irarEJ I lo4!'lll it J4 ilan

0 d;4 &ld-! /l &rt{ \t}t JErl &l". 4-i
1n -;$rl fr:-r I iprl il"..rl

.r..rl {L Jt e l.l grlj g1.l p-t! l.p.i fr-Jsll .r.c ...ni.-..(- r.l.i
4+l".j3l 6Jrill ar"J:'.r LriA f*9 - ir..l+ll aJ,Ul 4+lS

: U.l3i,,...ll
ar.r. L.li.,* qiii CJLJ LLe ..;rlt d.rltr iJlJrll .Jti::l LUl ,irrrll l.!^ 6.;ir
JJLII iF (0.5,0.75) itl+ lAtill 4r!a djL 4+i .rls,i,ll g., inJEi l,{-E-J:l Js-Lll
'r'! .pjli.dtl O&. O. OteJ'i/a. Ol+lJ'.j rsj.ll ,(L"=96mm) tJ,J.! sJ,.yl
''rili CrIl ots:j1 uqj'e; + Or.iJ^ill iljrs rl34.ll !11..1C1 otr. -p gjJ r*"t-1.r

Jl.L:jl 8i-.hl .,t ..-r irr..LllJtl €ti)rll .Ll+i:-l lJ C.,|Liill !},Jrl rri3 ,!JlJ,.ll i.r. J.t
alg.,-tt i+,-bliJll olJsll e. 4J.dl Cjujll ijJJI .Oc.r.L.Jl u. Jrll d..lL ;JlJrll

,t L i+"1 g.-r ,+.1+i crli ClEiJl i-y ,s>l e!-lJ dis..tll rr.,.r,. L;u. qiii 63L,t
if+::-,,.1t i,!.blillt 6yrb-.lu ,lU g.J.ll sJ,-yt cJ,JElt i,.. (0.25) &ilsi ditJl 4,ln
Oi +Jr ,t2l (0.25, 0.5, 0.75) s..,.,1i11 sJl dilJl bJLS i#j crlils &$3 s,a;il
rreJ (!.lJi..llj g,-J"lD ttlell tjtlijl s)-.L-. tl.lji ,dJ+ilt a+i 6J+J*

.;sll d;.11+ iSlj.ll ;JlrFll 4rd 4+i1)Er,C ,'.rl3Jl i4J- J (.h*Ji.ll3 .,r..!dl) ,1r,,J

dijil ,')at:iJ.[U ,Lr,,Jt,, fu.,1tt 1,51lJrlt drl+ll e!- i-r1,,,.i #l3ll ?+*,);,ir..:yll
t+ jJ.. dJLs crl'-\J o.jll (do) e+Jilr ;Eilt 4-.lrii,,{y i+# l2l el.i d,
Ori e+ dgil.rS.trrl Olr-r+ll ir.o. JJLS (Lo-Li) i'lL,*l! srall !:sJlJ [1]c.rl r":e t

.(10'-10)

Enhancement of Free Convection Heat Transfer
Coefjicient by Cavity making in Horizontal

Surfaces of Electronic Elements

Prof. Ass.t{ikmst N.Abdul Kerem, Prof. Ass. Q. M. Wadi, Lec. Ass.AmErr T. AhEad
Electrical Poryer Techniques Engineering Department,

Al-Ma'moon Universi(v College

Abstract:
A natural convection heat transfer from horizontal flat square
surfaces with square cavities was studied experimentally. The inner
length of the cavity is equivalent to (0.5, 0.75) of the outer length of
the square surface, (L"= 96mm). Two models made of aluminum have
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been used to study the distribution of air temperature above the
surfaces after being heated towards the top at constant temperature.
A mathematical relationship was developed after analyzing the
results to calculate the convective heat transfer coefficient from these
surfaces and compared the results with the mathematical relations
derived for the horizontal flat surfaces, square and square with a
hollow square cavity with length ratio of (0.25) of the original outer
length [], and mathematical equations derived for the disk and three
rings had inner to outer diameter ratios of (0.25, 0.5, 0.75) [21. It has
been found that; increasing the proportion of the cavity leads to
increases in the heat transfer coefficients (local, average)o Nuselt
number (local, average) and the average value of the constant (c),
while the local heat transmitted is reduced because of the reduction
of the heat transfer area compared with the research fl and the
results show differences from [2] because of using the outer diameter
(do) of the disk and rings as the characteristic lengths. While
research [l| and the current search used the distance (L"-Li) as th_e

characteristic length of the flow and Grashof number between (10!-
1ou).
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5.Conclusions
The overall cost of a stand-alone PV system can be reduced

with proper battery-charging control techniques, which achieve high
battery state of charge and lifetime, under continuously varying
atmospheric conditions, which give rise to intermittent PV energy
production. In this paper, a novel battery charging regulation system
has been presented, consisting of a DC/DC converter controlled by a
low-cost microcontroller unit. Advantages of the proposed method
are:
(a) the PW\{ technique employed iu the control algorithm assures
maximization of the energy transferred to the battery bank, and thus
a better exploitation of the PV source is achieved.
(b) the battery lifetime is increased because the battery is operating
at a higher state of charge.
(c) the battery-charging algorithm does not depend on accurate
battery current measurements, thus reducing the current sensor
accuracy required and subsequently the cost of the circuitry.
The simulation results verify that the use of the proposed method
results in better exploitation of the available PV energy,
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Figure l0 Simulation Result for Test number 4(channel A represents
the output of the PIC PWM signal and Channel B

represents Driven Signal)

Figure I I Simulation Result for Test number S(channel A represents
the output of the PIC PWM signal and Channel B

represents Driven Signal)
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Figure 9 Simulation Result for Test number 3(channel A represents
the output of the PIC PWM signal and Channel B

represents Driven Signal)
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Figure 8 Simulation Result for Test number 2(channel A represents
the output of the PIC PWM signal and Channel B

represents DriYen Signal)
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4.Simulation
The proposed charge controller is simulated by using Proreus

ISIS 7 Professional for five cases listed in table I and the simulation
results shown in figures 7-l I

Tahle 2 Simulation Tests
Test Ilumber V-u (V) Duty cvcle (7o)

I t7 ll 76
t7

-l t'7 t,t 0

J t2 lt 100

5 t0 II 0

Figure 7 Simulation Result for Test number l(channel A represents
the output of the PIC PWM signal and Channel B

represents Driven Signal)
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Microcontroller Unit: this unit is responsible for acquiring the
scaled measured voltages form both PV cell and battery and
generate the PWM signal supplied to the driving circuit based
on the charging control algorithm.
Charge Control Algorithm: to manage the process of charging
the battery and protect it form both of overcharge and deep
discharge a control algorithm is designed and implemented in
MikroBasic@ pro. The flowchart of the control algorithm is
shown in ure 5.

Figure 5 Charge Control Algorithm

The complete schematic diagram of the proposed charge controller is
shown in figure 6.

i

I

I l.'
t"r'/*

I
l'om B.ndy 

Frdt

rr..t dLclt.r!. chJlkl!

irrprrr: two Measured values (Vs.eV".1)
Output: D\q _cycle of PWM
17(Vb"i<13.8)

,Jr (V.e1>Vb,r+2) S?, Duty_cycle=(VB.r+2)/Vc"1
e/s? r/(V".r>Vb"t+l) Se, Duty-cycle=(Vr",+1)/Vg"r
s/ss Sa, Duty_cycle{)

else
,Set Du le=0

Figure 6 Complete Schematic Diagram of a Solar Charge Controller
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Figure 3 Schematic Diagram of a Voltage Scaling Circuit
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PWM Driving Circuit: It is used in order to drive the correct
charging voltage to the battery by using the PWM technowledge. The
MOSFET transistor is a specialized type of transistor that is used for
high current applications. A 2sj118 silicon p-channel MOSFET
transistor of8A drain current is chosen.

Figure 4 Schematic Diagram of PWM Driving Circuit
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user to trigger an external eyent when a predetermined amount of
time has expired.
PWM - Pulse llidth Modulation can generate signals of varying
frequency and duty cycle.

The PICI6F887 microcontroller has two such modules - CCPI
and CCP2. Both of them are identical in normal mode, with the
exception of the Enhanced PWM features available on CCPI only[5|.
3.Proposed Charge Controller

The main parts of a solar home system are : PV cell, solar
charge controller, storage battery,and load (as shown in figure 2).

PV Cell

Figure 2 Simplilied Hardware Block Diagram of a Solar Home
Svstem

The proposed charge controller consists of four parts:
o Voltage scaling stage: It is used to scale the voltage measured

form the battery or PV cell to the level that can be measured
by the microcontroller (from l8V to SV).The voltage scaling
stage can be implemented by using a voltage divider circuit as
shown in the figure below(Rl=l30kO,R2=50kO).

Charge
controller

Load

Batterv
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LBXT, HS mode

JUfl1+
OSCI Pin

20-3OpF

OSC2 Pln

GNO

20-30pF

Quarts crystal

Figure I Schematic of External Oscillator and Additional External
Components Ceramic Resonators in XT or HS Mode

2.4 AnalogModules
Apart from a large number of digital I/O lines, the PIC16F887

contains l4 analog inputs. They enable the microcontroller to
recognize, not only whether a pin is driven to logic zero or one (0 or
+5V)o but to precisely measure its voltage and convert it into a

numerical value, i.e. digital format. The whole procedure takes place
in the A/D converter module which has the following features:
. The converter generates a l0 bit binary result using the method of
successive approximation and stores the conversion results into the
ADC registers (ADRESL and ADRESH);
. There are l4 separate analog inputs;
. The A/D converter allows the conversion of an analog input signal
to a 10 bit binary representation of that signal; and
. By selecting voltage references Vref and Vref+, the minimal
resolution or quality of conversion may be adjusted to various needs.
2.5 CCP Modules

The abbreviation CCP stands for Caplure/Compare/PWM. The
CCP module is a peripheral which allows the user to time and control
different events. Capture Mode, allows timing for the duration of an
event. This circuit gives insight into the current state of a register
which constantly changes its value. Estimate Mode compares values
contained in two registers at some point. This circuit also allows the

osc.

108



r.rt sid c{rlill dr-al.s.l ?,{'1rl it'[4 ii>i

Some of its main features are listed in the table below.
Table I Features of PIC16F887

Feature Details
RISC architecture Only 35 instructions to learn,

all single-cycle instructions
except branches.

Operatinq frequency 0-20 l\[Hz
Power supplv voltaqe 2.0-5.5V
input/output 35 pins
memorv SKROM memory in FLASH

technology ,256 bytes
EEPROM, and 368 bytes
RAM memory

A,/D converter I 4-channels(1O-bit resolution)

2.3 External oscillator modes
The external oscillator modes (see figure l) support the usage of

internal oscillator for configuring clock source. The frequency of this
source is determined by quartz crystal or ceramic resonators
connected to the oscillator pins. Depending on features of the
component in use, select one of the following modes[5]:

o LP mode (Low Power) is used for low-frequency quartz
crystal only. This mode is designed to drive only 32.768 kHz
crystals usually embedded in quartz watches. It is easy to
recognize them by small size and specific cylindrical shape,
The current consumption is the least of the three modes.

o XT mode is used for intermediate-frequency quartz crystals
up to 8 MHz. The current consumption is the medium of the
three modes.

o HS mode (High Speed) is used for high-frequency quartz
crystals over 8 MHz. The current consumption is the highest
of the three modes.
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more electronically sophisticated, adjusting charging rates depending
on the battery's level, to allow charging closer to its maximum
capacity. Charge controllers may also monitor battery temperature
to prevent overheating. Some charge controller systems also display
data, transmit data to remote displays, and data logging to track
electric flow over time [41.

2.PlC Microcontroller
2.1 An overview

The PIC (Programmable Interface Controller) line of
microcontrollers was originally developed by the semiconductor
division of General Instruments Inc. The first PICs were a major
improvement over existing microcontroller becruse they were
programmsble, high output current, input/output controllers built
around a RISC (Reduced Instruction Set Code) architecture. The
first PICs ran elliciently at one instruction per internal clock cycle,
and the clock cycle was derived from the oscillator divided by 4.
Early PICs could run with a high oscillator frequency of 20 MHz.
This made them relatively fast for an 8-bit microcontroller, but their
main feature was 20 mA of source and sink current capability on
each VO (InpuUOutput) pin. Typical micros of the time were
advertising high VO currents of only I milliampere (mA) source and
1.6 mA sink [5].

2.2 PICI 6F887 Microcontroller
The PIC16F887 is one of the lstest products from Microchip.

It features all the components which modern microcontrollers
normally have, Because of its low price, wide range of application,
high quality and easy availability, it is an ideal solution in
applications such as: the control of different processes in industry,
machine control devices, measurement of different values etc. [6]
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l. Introduction
The primary function of a charge controller in a stand-alone PV

system is to maintain the battery at highest possible state of charge
while protecting it from overeharge by the array atrd from
overdischarge by the loadslll. Although some PV systems can be
effectively designed without the use of charge control, any system
that has unpredictable loads, user intervention, optimized or
undersized battery storage (to minimize
initial cost) typically requires a battery charge controller. The
algorithm or control strategy of a battery charge controller
determines the effectiveness of battery charging and PV array
utilization, and ultimately
the ability of the system to meet the load demands. Additional
features such as temperature compensation, alarms, meters, remote
voltage sense loads and special algorithms can enhance the ability of
a charge controller to maintain the health and extend the lifetime ofa
battery, as well as providing an indication of operational status to the
system caretaker.
Important functions of battery charge controllers and system
controls are to [2]:

r Prevent Battery Overcharge.' to limit the energy supplied to
the battery by the PV array when the battery becomes fully
charged.

o Prevent Battery Overdischarge: to disconnect the battery
from electrical loads when the battery reaches low state of
charge.

o Proyide Load Control Functions.' to automatically connect
and disconnect an electrical load at a specified time, for
example operating a lighting load from sunset to sunrise.

A series charge controller or series regulator disables further
current flow into batteries when they are full. A shunt charge
controller or shunt regulator diverts excess electricity to an auxiliary
or rrshunt'r load, such as an electric water heater, when batteries are
full.

Simple charge controllers stop charging a battery when they
exceed a set high voltage level, and re-enable charging when battery
voltage drops back below that level. Pulse width modulation (PWM)
[3 | and maximum power point tracker (MPPT) technologies are
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Designing And Simulating Of Microcontroller Based
on PWM Solar Charge Controller

Abstract:
In this paper, we present a design and simulation of an

efficient solar charge controller. This solar charge controller works
with a PWM controlled DC-DC converter for battery charging. The
system is implemented using an inexpensive PIC microcontroller and
simulated by using Proteus ISIS @ Professional package and the
simulation results for different PV cell and battery voltage levels.
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resistivity against multipath effect. The BER performance also

degrade , if we increase the number of users (at BER = 1o-2there is
about 8.2 dB degradation with the increase of the users from 2 to 20).
We have also seen that the BER performance degrade, if the number

of interfering cells increase (at BER = 10-{ there is about 3.5 dB
degradation with interfering cells increase from I to l9), but BER
performance will increase, if we increase the spreading factor (at

BER = ro-3 there is about 6.5 dB advantage with increasing the
spreading factor from 8 to 64), the BER performance will also
increase, if we increase the number of fingers in Rake Receiver (at
BER = 10-? there is about 4dB advantage by increasing the number
of fingers from 2 to 4), we have also seen that BER performance will
increase, if we increase the directivity of base station antenna (at
BER = 1o-3 there is 1.7 dB advantage with increasing the value of
directivity from 5 dB to l()dB ).

References
[1] Mobile & Personal EEL 6593 IS-95 CDMA Project Report Nikhil

Deshpande SSN : 771-03-2568 .

[2I JOURNAL OF TELECOMMUNICATIONS, VOLI]ME 1, ISSUE
I, FEBRUARY 2010 84 Performance Analysis of Uplink &
DownlinkTransmission in CDMA System Md. M. Hossain, Md. M,
Rahman, and Md. A. Alim.

l3l Rim Haddad , Ridha Bouallegue, Asimple Method to calculate
The Error Probability of Multiuser Multi-Antenna Receiver over
Frequency Rayleigh Channel. International Journal of
Wireless(IJWMN), Vol.2, No.1, February 2010

[4] Pravindra Kumar, B.K.Kanaujia, and M. Gangadharappa, BER
Analysis to Increase Capacity of A Cellular System Using SDMA
Over a Multipath Rayleigh Fading Channel, (IJCSE) International
Journal on Computer Science and Engineering Vol.02, No.04,
2010, I196-1200.

l5l MD.M.Hossain, J. Hossain Error Performance Analysis to
increase Capacity of A Cellular System Using SDMA . Journal of
Telecommunications, Volume l,Issue l, February 2010.



r.rr yir< *,rtill s='dl ir*aEJ I loglll 4.l4 al.\r

In Fig.20, spreading factor lY" = 3?, antenna directivity D=8 dB, the
number of users K=3, number of interfering cells rac = 7, number of
Multipath L=8, code rate r=1/3, and constraint length c, = 3. At the
BER value of lo-2 , if we increase the number of fingers from 2 to
3,4 there is about 2dB,4dB advantage in BER performance. Thus we
will get the advantage in BE performance if we increase the number
of fingers in Rake Receiver.

aEB Pe.tomanc€ oi Bake q€coi€r wlth Eryng number ol Finqe6(M)

, --+- soMA{oMA,M=2
_--o- soMA{olrA,M=3i. :. . ----._ sDt\,!AcoMA.M=4

S ro"

d10

!,0.'

123456

--{- SDMA CDMA.M=5.:-

EI,NO . dB

Fig.20. BER Performance of Rake Receiver with Varying
Number of Fingers.

I l.Conclusion
Code Division multiple Accesses (CDMA) becomes one of

potential candidates for the physical layer of 4G mobile systems with
the aim of improving cell capacity communication in addition to its
efficient application in the 3'o generation .ln this paper, the bit error
rate@ER) performance of an asynchronous(reverse link) SDMA-
CDMA system over a frequency selective multipath Rayleigh fading
channel was performed, considering 2/3 rate convolution encoder at
the transmitter and Rake Receiver plus Viterbi decoder at the
Receiver. From the simulation results we have seen that the BER
performance of Rake Receiver has a limited degradation, if we

increase the number of multipath ( at BER = lu-r there is only I dB
degradation with increasing the number of multipath from 2 to 10 ) '
and this result reflects the fact that the Rake Receiver had a high

8910

100



r.lt yir( t/, l==ell i4r L:J I I ir'L1irl:.4

a10
e
310
E

ro

Fig.18. BER Performance of Rake Receiver with Varying
Number of Users.

In Fig.l9,spreading factor Nc=32, antenna directivity D=8 dB, the
[umber of users K=3, number of lingers M=3, number of Multipath
L=8, code rste r=1/3, and constraint length 61 = 3 . At the BER value
of 1o{, if we increase the number of interfering cells froml to 19,
there is about 3.5 dB degradation in BER performance. Thus we see
that BER performance will degrade if we increase the number of
interfering cells.
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Fig.19. BER Performance of Rake Receiver with Varying
Number of Interfering Cells.
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In Fig.17, the number of user K:3r antenna directivity D=8 dB,
number of fingers M=3, number of interfering cetts trlc = Z, number
of Multipath L=8, code rate r=1/3, and conshaint letrgth cr = :r At
the BER value of to-3 , if we increase the spreading factor rofrom 8
to 16,32, 64,256, there is about 4.7 dB, 6 dB, 6.5 dB, 7 dB advantage
in BER performance of Rake Receiver.

,oct1Y-*"t3: B€csi\ei wih lsrying numb€r oi SpEading Felo(NC)

ro'

E
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--|-
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-.E-

SDMA{OMA,Nc=8
SDMA.OMA Nc=16

SDMA€OMA,NC=32,
SDl,rAaOMA,N.=64
SOirA4OiIA,Nc=512

i

c

E'NO dB

Fig.|7.BER Performance of Rake Receiver with Varying Number
of Spreading Factor.

In Fig.18, spreading factor iUc= 32r antenna directivity D=8 dB,
number of fingers M=3, number of interfering cells lt, = 7, number
of Multipath L=8, code rate t=113, and constraint length r, = 3 . At
the BER value of ro-3 , if we increase the number of users from 2 to 4,
8, there is about 0.8 dB, 2.8 dB degradation in the BER performance
of the Rake Receiver and At the BER value of 1lF2 , if we increase
the number of users from 2 to 4, 8,15,20 there is about 0.4 dB, 1.4 dB,
4.8 dB, 8.2 dB, degradation in the BER performance of the Rake
Receiver



BER Pe.lomance wth di wihoL, Bake Fed€r

ai
'- tot-
E-
E ro'r

,rt":1
rou. --€- soirAaoMA

:: -+- SDMAaOMA + ltale Eie€r
SDVIA.COMA +coding + Bako €ieEr

2345678910
Et/r.F , d8

Fig.l5. BER Performance with and without SDMA and
Rake Receiver.

In Fig.16, the number of user K=3, spreading factor ir. = 32. number
of fingers M=3, number of interfering cells ltf. = 7, number of
Multipath L=8, code rate r:1/3, and constraint length Cl = 3. At the
BER value of 1o-! , if we increase the directivity of antenna from 5
dB to 8dB, 10 dB, there is about 1.3 dB, 1.7d8 advantage. We also see

that a high advantage in the system performance was obtained by
using SDMA techniques plus Rake Receiver compared with
conventional CDMA (D=0 dB ).
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Fig.l6. BER Performance of Rake Receive with Varying the
Directivity of Base Station Antenna
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10. Results
In Fig.14, the number of user K=3, spreading factor /Y. = 32 ,

antenna directivity D=8 dB, number of fingers M=3, number of
interfering cells lfc = ?, code rate r=l/3, constraint length Cr = 3, At
the BER value of 10-s there is only I dB degradation between the
case L=2 and the case L=l0.This limitation in performance
degradation is due to the resistance of Rake receiver against
multipath phenomena.

,OF
EF Perlomance ol Rak€ Re6i€r wiih Erying numbd oi mlllipalhs C€lls(L)
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Fig.14. BER Performance of Rake Receiver with Varying
Number of Multipath.
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In Fig.l5, the number of user K:3, spreading factor lvo : 32 , antenna
directivity D=8 dB, number of fingers M=3, number of interfering
cells i{. = 7, number of Multipath L=8, code rate r:l/3, and
constraint length cr = 3 We see that BER performance will
considerably improve if we use SDMA Techniques , Rake Receiver,
and Viterbi decoder.



For evaluation purposes of the directivity value (D) in equations
(6,11,12,13,14), a directive pattern in the direction of the desired user
for the UCA antenna was evaluated using a MATLAB calculation
and the required directivity (D) was calculated depending on such
patterns. The resultant pattern for different value of D is shown in
Fig.l3 bellow, in polar plane and 3-Dimension plane. A MATLAB
program was used to plot the BER based on equations (6,11,12,13,14)
for different system parameters such as, the number of multipath in
the channel (L), the number of users(K), spreading factor( 

"), 
Rake

fingers(M), Interfering Cells(rr"), and the value of directivity of
antenna at base Station (D).

a' N-I0, R=l)" 0,,+5.0.=60, FsdB

b- N=i6. R=27", 0.=45, 0d0. F8dB

c- N=20, R=l;. 0.=15. 9"d0. FlodB

Fig.l3. Directive Radiation Pattern for UCA Antenna.
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firp'x.11 ,=Ln=t =D3++De+ rzom+-- (19 )

Then the BER (Pf&) at the output of the Viterbi decoder can
obtained by substitution of equations ( 16) into equation (19 ) for the
value ofthe distance D which is given by equation (17).

9. Simulation
A MATLAB program was used to plot the radiation patterns

ofa UCA antenna depending on equation (l) in the polar plan and as

3-Dimension plot as shown in figure 12, considering as an application
a reverse link SDMA-CDMA mobile system with transmitted
frequency of 1.9 GHz I7l. When looking at the polar plot, the spot
beams covering the whole direction of the hole cell users. To be able
to form K separated spot beams at the base station with the required
directivity D for each beam and pointed at each of the K users within
the cell of interest, we need to estimate the array response vector, or
the spatial signature, of the desired mobile user. Using this estimate
of the array response vector, it can form a beam towards each mobile
and this can be achieved by beamforming techniques . Beamforming
is out of the scope of this paper.

0o

l0l0

It0

rJ)

l21r
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fig.I2 Radiation pafterns of a Circular Antenna
R=21,,0o=45, 0"=60, N:8 .
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Where

.,r*ff+-,"[(r+f)rr-r]
Where M is the number of the multipath.
The coded bit error rate(Ptrf,,z) ofthe Rake receiver is given by:

(+ ir;.)(+l

(+
!. r-;*t ('*rn)'

I

) (1s)

Ft=

PERfl__

Where

r+ff+;fu[(r +f)m-r]

8. BER for SDMA-CDMA System Using Viterbi Decoding.
The bit error rate (Pf,& ) at the output of the Rake receiver using
Viterbi decoder is given by [9 | | 20 ]:

FER" = 
L r@,N,Dl -rqN=rrD=zJW6:FEE;, 

(o7)

Deriving equation ( l0 ) with respect to N, gives:

I

)

lt?

firp,r,fi ,=t = ItG +zlrn+zfiro*ilt2rro+6ii 2r1o+J zrrro+-- (18)
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Each correlator detects a time-shifted version of the original CDMA
transmission, and each finger ofthe RAKE correlates to a portion of
the signal, which is delayed by at least one chip in time from the other
fingers.
Using Rake receiver with Maximal Ratio Combiner (MRC),
considering perfect channel estimation, M fingers, the Bit error
rate(Pf,f,,) is given by [20]:

(16)
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T(D,N,DI ,-t =HDr +t{2D8+t[2D8 + N3DI0+2N3D10+N3D 10 +--- (13 )
Thus the transfer function gives us the distance properties of the
convolution code . The minimum distance of the code is called the

minimum free distance and is denoted by dr.*. In our case , et ..=6.
This form of transfer function gives the properties of all the paths in
the convolutional code.

The Bit error rate at the output ofthe detector (rrnd) is given by [01.

L 1
PERi=-- ( 14)

MRC

C6Dbinisg

Where r is the code rate.

7. BER for SDMA-CDMA System Using Rake Receiver
A RAKE receiver, shown in Fig,ll, utilizes multiple correlators to
separately detect M strongest multipath components. The outputs of
each correlator are weighted to provide better estimate of the
transmitted signal than is provided by a single component .

Demodulation and bit decisions are then based on the weighted
outputs of the M correlators.

Correlato$

siFlal oi

r+ff+;fu[(t +L)w-\

Sipal
ftom

Charmel

Filger M

Delry rr

Delay.!

Del.y rx

Fig.ll Block Diagram ofRake Receiver
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The state equations of the convolution encoder can be deduced from
Fig.10 and is given by equation ( 7 ) as:

The transfer function can be represented by the following power

00
a

000l
b

series:

Fig.l0. State diagram of 1/3 rate Convolution encoder

x" =JND3X. +JNDrr
rr =JDx6 +JDxd ( 10 )
X, =JND2x. + JNDzxd

x, =Jozx1
Where, the factor J was introduced into each branch of the state
diagram so that the exponent of J will serve as a counting variable to
indicate the number of branches in any given path from node a to
node e. The exponent ofthe factor N indicates the number of ls in the
information sequence for that path and the exponent of D indicates
the distance of the sequence of encoded bits for that path from all the
zero sequence.

Upon solving the equations in (10) for the ratio fi, we obtain the

coder transfer function as:

| 
3Nor

rta'N'l) t-lND\l +D (11)

,rJxD,
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Fig.9. 1/3 Rate Convolution Encoder( n=3,k:1, 6,=3)

6.1 Transfer Function of Convolution Encoder
The state diagram of the encoder is simply a graph of the possible
state of the encoder and the possible transitions from one state to
another . Since the output of the encoder is determined by the input
and the current state of the encoder, a state diagram crn be used to
represent the encoding process. Fig.10 shows the state diagram of 1/3
rate convolutional encoder of Fig.9. A doted line in the graph indicate
that the input is a 1, while the solid line indicates that the input bit is
a 0. The distance proprieties and the error rate performance of a
convolutional code can be obtained from its state diagram. The state
diagram in Fig.10 will be used to obtain the distance properties ofthe
cohvolutional code. We label the branches of the state diagram as

either d =LD.ff.or d , where the exponent of D denotes the
Hamming distance of the sequence of output bits corresponding to
each branch from the sequence of output bits corresponding to the
all zero branch [9].

I

3



r.lr & srlJl :iball Ir*rhl I lo4alll iLa iL,r

6. BER for SDMA-CDMA System Using Convolution
Encoding

The general block diagram of the communication system for the
reverse link CDMA Coded Transmission is shown in Fig.8 . In this
new bit rate denoted byf,", is generated by the Convolution encoder
which is transmitted along a noisy and faded channel, At the receiver,
the Bit Error Rate following conventional correlated detection is
denoted by PEf,r, the Bit Error Rate at the output of the Rake
Receiver is given by Pf,l" , and the Bit Error Rate at the output ofthe
Viterbi Decoder is given by PER, .

PERr

R5 PERc

P ERd

Fig.8. Coded Transmission System

Coding techniques can be used in channels with a lot of noise (high
probability of error) to enhance the CDMA system performance. One
of the appropriate coding used for this purpose is the convolution
code. The convolutional code is generated by passing the information
sequence to be transmitted through a linear finite state shift register.
In general, the shift register consists ofCr (k- bit) stages and n linear
algebraic function as shown in Fig.9. The input data to the encoder,
which is assumed to be binary, is shifted into and along the shift
register k bits at a time. The number of output bits for each k-bit
input sequence is n bits, Consequently, the code rate is defined as

R=k/n The parameter cr is called the constraint length of the
convolution code [91.
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using directional beams antenna at the base station, reduce the
interference power and boast the signal to interference-plus-noise
ratio llTl Il8l.

6iin atl iGG..,E, v-!Dk IoE

-Orddlirt.E.t 

lrlqc

Fig.7 Multi CeIl Interference with a Directive Antenna at the
Base Station.

For CDMA operating in a Frequency seleetive Rayleigh
Fading and Additive White Gaussian Noise (AWGN) channel, lyith
perfect power control with interference from adjacent cells equipped
by a conventional correlated- type receiver at the base station and
with no channel coding at the transmitter and with using SDMA-
CDMA technique by using adaptive array antennas at the base

station, the average Bit Error Rate( PER, ), be found from the
Standard Gaussian Approximation (SGA)as l4l 1151,

PEn,- -- (e)1
,

1

Where
f,/Yg = Signal to Noise (AWGN) ratio.

.: Processing gain of the CDMA system.

rlo = Number of interfering cells.
L = Number of channel multi paths.
K = Number of user per cell.
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CDMA system are uniformly distributed throughout a two-
dimensional cell (in the horizontal plane, Q= nl2), and the base station
antenna is capable of simultaneously providing such a pattern for all
users in the cell. On the reverse link, the power received from the
desired mobile signals is P.o . The powers of the signal incident at the

base station antenna from ff-l interfering users are given by P,t for i
= l, ......k -1. The average total interference power, I seen by a single
desired user, (measured in the received signal at the array port of the
base station antenna array, which is steered to the user 0), is given by:

, =, ii,rro+.1
'.Et t

v)

Where 0i is the direction of the ith user in the horizontal plane,
measured in the x-axis, and E is the expectation operator, No
interference from adjacent cells contributes to total received
interference in equation (6) [l5l.Assuming perfect power control is
applied such that the power incident at the base station antenna from
each user is the same, then r,; : P" for each of the ( users, base
station antenna pattern has no variation in the 0 direction and the
users are independently and identically distributed throughout the
cell, The aversge bit error rate for user 0 can thus be given by [16]:

3D/V
Ps = Q x-l

Where D is the directivity of the antenna, given by Ma.x(F(Q)). lt
typical cellular installations, D ranges between 3 dB to 10 dB
[16l.Equation (5) is useful in showing that the probability of error for
a SDM-CDMA system is related to the beam pattern of a receiver,
and there it is immediately apparent that the gafu of the atrtenna
directly contribute to the performance of a CDMA system. A
considerable improvement that is achieved by using a high directivity
adaptive circular array antenna at the base station.

5.BER for a Multi-Cell SDMA-CDMA System in Rayleigh
Fading Channel.

In real case we should consider the interference signals from mobiles
within cells and outer cells( adjacent cells) as shown in Fig.7 .Clearly,

(8)
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3.2.Parameters Affectin g Beamforming
For the design of circular array, one has to adequately choose

the number of antennas in the array (N), their position on the circle
( inter element spacing d ) and the circle radius(R). Also, the control
function of the complex weighting coefficients (beamforming factor
W ) should be specified in order to obtain the desired radiation
pattern with a suitable resolution. These parameters were reflected
directly on the antenna directivity (D) and on the communication
system performance(BER). The Beam width is inversely related to
spacing between the antenna elements. We obtain a narrow beam
width when the antenna spacing is large, however it is required that
the spacing will be less than l,/ 2 , where I is the wavelength of the
radiated frequency, else we get spurious beams apart from the
required ones, Number of antennas elements also affect the beam
width inversely, more the elements, less the beam width. Additionally
we have a reduction inside lobes amplitudes, with more antenna
elements ll4l.

4. BER for SDMA-CDMA System in AWGN Channel
For interference limited asynchronous reverse channel CDMA

over non faded additive white Gaussian channel (AWGN) channel,
operating with perfect power control with no interference from
adjacent cells and with omnidirectional antennas used at the base

stations, the average bit error rate (BER), Pr for a user can be found
from the Gaussian Approximation(GA) [151.

(6)

Where ,K is the number of users in a cell and N =Tb/Tc is the
spreading factor, Tb: data bit duration and Tc= chip duration ofthe
spreading code. Q@) is lhe stundord Q-function Assume that a beam
pattern F(0) in equation (3), is formed such that the pattern has
maximum gain in the direction of the desired user. Such a directive
pattern can be formed at the base station using an N-element circular
array antenna, The pattern, F(@) can be steered through 3600 in the
horizontal (0) plane such that the desired user is always in the main
beam of the pattern. It is assumed that K users in the single-cell

"='(F--J
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Fig.6. Adaptive beam forming

3.l.Beamforming
There are mainly two approaches for beamforming: switched

beamforming and Adaptive beamforming. Switched beamforming is
a simpler approach where the direction of arrival (DOA) of the signal
is detected and corresponding beam is formed in that direction by
multiplying a pre-computed complex vector (adding phase shift and
scaling) called array factor (AF). When the user moves out of the
beam, the next beam takes over (switching). In practice, the data
from antennas is stored and multiplied with different AF to obtain
many beams and process the data concurrently, thus increasing the
capacity by SDMA. Adaptive beamforming is more complex, but
more efficient, where the radiation pattern is constructed
dynamically such that interferers are blocked by placing nulls and
beam is formed in the direction of users. By using fully adaptive
antenna array, the beam can be constantly steered in the direction of
the user as it moves. Here DOA is computed more frequently,
followed by computation of AF i.e. complex weight for each antenna
and the beam pattern formed by its multiplication with data at
antenna array. Block diagram of adaptive beamforming is shown in
Fig.6 l12l [131.



3.Uniform Circular Array Antenna
The circular array, in which the elements are placed in a circular
ring, is an array configuration of very practical interest in mobile
communication. In Uniform Circular Array(UCA), N elements are
placed in a circular ring of radius 'R'. The spacing between the
elements is proportional to wave length I as shown in Fig.S. Using
circular array, the beam scanning of 360o can be obtained without
change in antenna design parameters [11] .

4,

0

E

Fig.5.Uniform circular array

The radiation pattern of a circular array antenna with N
isotropic elements spaced on a circular ring of radius R , is given by
equation(3) [2]l:

IJ

r G,a) =f r. jFr{'i.e..s(+- *u) -sia0ocos (6o- trr} (4)
El

Where

F= 2zl]u constant phase shift.
R= radius of the circle (ring), in wave length (1,).

On = n AO = azimuth location of each element on the circle.
(0o,@o)= is the direction of the maximum beam scanning.
In= is the amplitude of the excitation current.

In general, the directivity (D) ofthe radiation pattern beam F (0,
O) is given by equation(4):

r.w rnc S,llill s=all iglJl l"sLll erl4 a,h.c
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Figure.4. Multipath channel model

If the channel has a constant gain and linear phase response over a
bandwidth that is smaller than the bandwidth of transmitted signal,
then the channel creates a frequency selective fading on the received
signal [9] In this channel, the gain is different for different
frequency components, Frequency selective fading is caused by
multipath delays which approach or exceed the symbol period of the
transmitted symbol. We assume that channel r1(r) is multipath
Rayleigh frequency selective fading channel. The delay difference
between any two different paths is larger than the chip duration r..
The complex low pass equivalent impulse response of the channel is
given by:

&
r.(r) = E qr./,r. qr- rr&) G)

L=l
Where 014 is the phase of the multipath component, rr,rr is the path

delay, and rr is the number of multipath components. ,*,* is the

magnitude of the dt multipath with Rayleigh distribution. The
received signal at the input ofthe receiver is given by: [101

r-r lr

Additive
Cmssirn

Noile

'(r)=I I rl-zrrqa4(r-'ra)+0)c-(l-'4)c*(.", + rur )

+ r(t) (3)

Where n(t) is Additive White Gaussiatr Noise (AWGI9 with a two
sided power spectral density of ily'2 . Where /Y0 is the noise power
spectral density measured in watts/hertz (ioules)

Delay ty
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Where D1 is binary data sequence, or (t) is a pseudorandom sequence ,
Pr is power of the transmitted signal, w" is the carrier angular
frequency , rr is the time dealy that accounts for the lack of
synchronism between the transmitterS I ond o1 is the phase angle of
the ts carrier. The ** user s data signal is a sequence of unit
amplitude rectangular pulse of duration ?r, taking values {-1, +r}. If
r" is the chip period and there or€ ,lv. = i is the spreading

factor(processing gain) for user k, Let the desired user be k=0 and all
other users contribute to MAI.

2.1. Multipath Channel Model
Multipath can occur in radio channel in various ways such as,

reflection and diffraction from buildings, and scattering from trees
presented in Fig.3.

\

Fig.3. Propagation mechanisms

An M-ray multipath model is shown in Fig.4. Each of the M paths

has an independent delay t, and an independent complex time-
variant gain G [61.
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In this paper and for reverse link Direct Sequence Code Division
Multiple Access @S-CDMA), a theoretical analysis and MAT-LAB
simulation was performed to evaluate system performance
represented by the BER metrics, considering a Uniform Circular
Array (UCA) antenna as an SDMA technique at the Mobile Base
Station by introducing the beam pattern and antenna directivity [7],
A 1/3 rate convolution coding at the transmitter and Rake receiver
with Viterbi decoding at the receiver, was also considered in the
evaluation of the BER parameter.

2. Asynchronous DS-CDMAA System Model
In this section, we provide a mathematical description of an
asynchronous DS-CDMA system. We focus on the upJink (or
reverse link), that is the communication link from the user's
terminals to the base station as shown in Fig.2.

,[4ao(1c os(a,t + oo)

'00)

,t-u,,,(t)Cos(a,t + 0r) r (r)

4(,)
r(t

,,[2\)oHl)cos(@/ + eIi.)

D.-, (')

Fig. 2. Reverse Link DS-CDMA System Model.

Let us assume that there are K independent users transmitting
signals in the DS CDMA system. Each of them transmits a signal in
the form: [81

51 (r -11 )= ,lzPr brb - r1)a1(t - r1)cot(w"t +ea) (1)

4(r)

4(r)
B.sc
Sbrin
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consider Fig.1, which illustrates three possible base station antenna
configuration.

Onrnidilsqlisr.l Sectored anteum

allteilra
Adaptive artenna

Fig. l. Base Station Antenna Configurations

The omnidirectional receiver antenna will detect signals from all
users in the system, and thus will receive the greatest amount of noise.
The sectored antenna will divide the received noise into a smaller
value and will increase the number of user (capacity) in the CDMA
system. The adaptive antenna will be used to simultaneously steer
energy in the direction of many users at once, so it provides a spot
beam for each user, and it is this implementation which is the most
powerful form of SDMA [4] [sl.The CDMA cellular mobile
communication system employs at the transmitter a convolution
channel coding as an error correction code and when using with an
error correction algorithm at the receiver ofthe type Viterbi decoder,
a considerable enhancement was obtained on the system
performance CDMA as a digital communication over mobile
channels, often suffer from performance degradations due to
multipath fading effects. RAKE receiver, used specially in CDMA
cellular systems to reduce fading effect, can combine multipath
components, which are time-delayed versions of the original signal
transmission. This combination is done in order to improve the signal
to noise ratio (SNR) at the receiver. RAKE receiver attempts to
collect the time shifted versions of the original signal by providing a

separate correlation receiver for each of the multipath signals, This
can be done due to multipath components are practically
uncorrelated from another when their relative propagation delay
exceeds a chip period [6] .

tI 3
i.

t' l. I:

t-
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static, cross-talk or interference. In CDMA, a unique code is assigned
to each user. The transmitter and the receiver encode the data such
that all the users can use the whole frequency spectrum for
transmission [1] .The spreading signals as a canalizing codes for
individual users, is generated by convolving a pseudo-noise (PN) code
with a chip waveform whose duration is much smaller than the
symbol duration [21. Since PN codes are used and synchronization of
user signals is not possible, it is not possible to achieve a perfect
orthogonally between the spreading sequences of different users,
therefore, the signal of another user may appear as noise in another
user's signal. This phenomenon is called the Multiple Access
Interference (MAI). MAI causes degradation in bit error rate (BER)
and system performance which is reflected as a limitation in the
system capacity. Therefore, any analysis of performance of a CDMA
system has to take into account the amount of MAI and its effects on
the parameters that measure the performance (most notably the
signal-to-interference-and-noise ration (SINR) at the receiver and the
related bit error probability on the information bit stream). Much
work has been reported on the calculation of the user average bit
error rate for DS-CDMA systems. The most widely used and popular
approach is the Gaussian Approximation (GA) 16l and its variants.
Hence, the present research activities are focused on reducing this
interference. One approach that has shown real promise for
substantial performance enhancement is the use of spatial processing
by adopting adaptive antenna arrays at the mobile base station
Spatial processing is a kind of spatial separation between users using
Space Division Multiple Access (SDMA) technique. In an SDMA
system, the base station does not transmit the signal throughout the
area of the cell, as in the case of conventional access techniques, but
rather coneentrates power in the direction of the mobile unit the
signal is meant to reach, and reduces power in the directions where
other units are present by using Phase array antenna at the mobile
base station. Circular Phase array antenna has a wide application in
Mobile communication system for object to improve system
performance and increase system capacity through reduction of co-
channel interference caused by a single cell and adjacent cells.These
improvements in system capacity mainly depend on the antenna
beam pattern and antenna directivity [31. To illustrate how directive
antennas can improve the reverse link in a single-cell CDMA system,



t.lt sir( 4rr I :'='dl ;-.1-:l I I ?r'A ets.-

il.ljll 
"6c 

ii[fl ;lr;.,JiJl F,F.i u,il rlsl p;6
JEJI dklJ € tB.l J-l,l,,tl,ii &t!,t :t

ar..l+l ,l,arrll irE 7 ,rsi rel -,1E-Jt rs .r

:U.li:,4.11
d c,J.tel rij 6!isJl3 aJ.iJl cdr8l 0. $!l i.u:r n.,Jrl.jril f+.l: 4Ji: Jln.l
clL'ji3ll 0..a ij" i+.il!t ob ,-r. Li:jl fi .6J .d6ill i-lll4Jl i ru:-t &l$llJ sj$l di*l
&lJi! Ir.., 6J+.l d{.i dlrill lia{Jl LrEi.l g+lJl d41 14;gt ir$l d;ga.tt
r6yL6:yl olrJ& el.rl ilgi3l i.aJl Lr.rJ l iF c+! lLrll rJg..,rl+. Jtlt.iJtrn
drJ.Sll tJ^iJ. dlJ"yJ .Aiirt+l rl+i ar.llE',- dlq 4i*Ur cli rti,-r.l;-il! olC-l

d irJii.lt iAll &,"btJdl o. iitnll lJr5r o;Lill F.i3 LJBj.] ili,lt dir.! dAi,ll
.t$l-l*l c,YU.rfl dil+.

LtEj.. rlrt p;F gr..C 4*.* ciIl--. C. i!E: Ciij 8J* e,,lJl lrl d F Jil
,lj uil-iilr lLrll d&. JJrl JDli 4" i;.t;i.:t JP O. Sti.ll rsor oj,^..ll p.i:
clllni rublr,,Jlllt eCt i,.,'Uri.tl ol]g ,61-.j..rjl tr.ri. tJJJi 1ie&jl sli !)L.:l
slJ*ll tg,ll gr .J.ui-t jq+ J-5eL.J dlirlyl egill o. il.lIll J,&iii i$& ifEr.
J.$. jr.ll irF"t3 i#t llJiel Jl iiuyk A.*.ti eCl i,. Jii.iill ai ou.jJii. e.
ris+! +iJ.tl ,t- -tl ,rrr LJrLil GJi...I €1 dlill sll$ll flrir-l dl[i 6.]i;.jt
.Jrq sE dt ,rlrtl -1qu -;iil i8rJ.45.'.7qll cIsl.r..Jl cJl!,Jyi iFJ,.-r $l .dtGll
jn, .tiu..lt .ru5.r c.,]ri.ilt i|..ij LJltL ,ri ole i etdnitl Jiel r,b g.}13 is{ ,iJeill

.ri.lji^tt

1. Introduction

Code Division Multiple Access (CDMA) is one method for
implementing a multiple access communication system. A multiple
access system has a design which allows multiple users to transmit
information over the same channel, or frequency bandwidth, to a

receiver. CDMA works by converting speech into digital information,
which is then transmitted as a radio signal over a wireless network.
Using a unique code to distinguish each different call, CDMA enables
many more people to share the airwaves at the same time - without



r.rt yilt, tlrr !'!'*ll egLrJ I I irL4 alr-d

Evaluation of Asynchrono us DS-CDMA
Performance for Mobile Cellular

System Applications

Dr. Abdul-Sattar Mohammed Ahmed
Al-Hadba UniYersity College

Abstract:
Code Division Multiple Accesses (CDMA), one of the effective and
efficient technologies, is used in 2od generation (2G) , 3"1 generation
(3G) wireless and becomes one of potential candidates for the
physical layer of 4G mobile system with the aim of improving cell
capacity communication . The Bit Error Rate (BER) is considered to
be one of the most important performance measures for
communication systems and hence it has been extensively studied. A
comprehensive analysis of the probability of error in DS-CDMA, is
still an open subject.

In this paper, we present a study of the bit error rate@ER)
performance of an asynchronous( reverse link) DS-CDMA system
over a frequency selective multipath Rayleigh fading channel,
considering different techniques such as Rake Receiver with BPSK
modulation and the convolutional coding of the transmitter and
viterbi decoding of the receiver side. Space Division Multiple
Access(SDMA) techniques were also considered in this paper by
adopting a circular phase array antenna at the Mobile Base Station.
Results show that the BER performance was considerably affected by
the SDMA ,Convolution coding, and Rake receiver techniques.

Kc-vllord: DS-CDMA,SDMA , Rtke Receiver, Convolulion coding, Vitefii Decodet.
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10. Conclusion
This paper proposed a model for power system stabilizer (PSS -

generic & multiband) types and static var compensator (SVC) to
improve transient stability. The basic structure of (PSS) is operating
under typical control generator while the basic structure of (SVC) is
operating under typical bus voltage control. The proposed controller
is used (PSS) & (SVC) under abnormal system conditions.
From simulation results of proposed model we can conclude:
1) The proposed model is oscillation and instable with absence effects

of(PSS) & (svc).
2) Using effects of (PSS) & (SVC) will increase the stability of

proposed model after occurred and cleared faults.
3) The selective of (PSS) are capable of proving sufficient damping to

the steady state oscillation and transient stability voltages
performance over a wide range of operating conditions and
various types of disturbances of the system used in proposed
model.

4) Compare working two types of (PSS), the multiband type
oscillation is quickly damped that which in generic type.
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Table (2)
The Machine Load Flow

Machine Gr 1000 MvA G, 5000 MvA

Nominal 1000 MVA 13.8 kV rms 5000 MVA 13.8 kV rms

Bus
Tvpe

P&V generator Swing generator

Van
phase

Van phase: 0,000

Vlb 13800 Vrms I pul
68.92"

13800 Vrms [1 pul 30.000

Vbc 13800 Vrms [1 pul -
51.080

13E00 Vrms I pu] -90.00'

Vca 13800 Vrms I pu] -
171.080

13E00 Vrms [1 pul 150.000

Ia 39766 Arms 10.9505 pul
37.050

1.6974er005 Arms [0.E] 14
pul -5.86

Ib 1.697.{e+005 Arms [0.8I1{ pul -
125.860

Ic 1.6974cH)05 Arms [0.E114
pul 114.14o

P 9,5e+008 W [0.95 pul 4.036e+009 W [0.E072 pu]

a 3.1075e+007 Vars [0.03108
pul

4.1437er008 Vars [0.08287
pul

Pmec 9.5258er008 W [0.9526 pul 4.0454e+009 W [0.809r pul

Torque 9.7029e+007 N.m [0.9326
Dul

vf 1.4054 pu

38.920

39766 Arms [0.9505 pul
-82.950

39766 Arms [0.9505 pu]
157.050

4.1206e+00E N.m [0.E091 pul

1.4557 pu
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Stead
Table (l)

- State V And Currents

4{t7920.30L 62.39" 407919.39 L 57.61o 407920.11tl77 .6to r 548.81 L 67.160 1548.81 L 52.84" I548.81 L 172.8,1o

409013.41 L 72.3Eo 1516.69 L 68.800 1516.69 L 171.20'409014.34L 47 .620 409013.92t167.62" t 516.69 L 51.200

404882.73L24.430 404882.04 L95.570 404882.16t 114.430 6607.59 L 155.740 6607,57 L84.26" 6607.57 .35.7 4"

Brs-
Bur

Voltage in
phase A

(v)

Voltage in
phrs€ B

fv)

Voltage in
phase C

fv)

Current in
phase A

(A)

Current ln
phase B

(A)

Current in
phase C

(A)

Br

B1

B3
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& G2 respectively which reached to (I p.u). Figure (8-e) shows the
positive-sequence terminal voltage (Vrl & V12) which reached to (1
p.u). Figure (8-f) shows the voltage at SVC bus-bar. Figure (8-g)
shows susceptance (B) SVC which is constant at zero.
Figure (9-a a b) shows the effect of PSS type multiband without effect
of SVC when 3-phase fault occurred on (L1) at (t=0,3 s) and cleared
at (F0,4 s) with rotor angle difference theta 1-2 and machine speeds
(wr, wz) for Gr & G2 respectively.
Figure (10) shows the effect of PSS generic type with effect of SVC
when 3-phase fault occurred on (Lr) at (t=0.3 s) and cleared at (F0.4
s) where the voltages (Vsr, Voz, Vns) are stable to (lp.u) after cteared
fault (F0.4 s) figure (10-a). Figure (10-b) shows the effect of PSS and
line power stable (1000 MW) on transmission line. Figure (10-c)
shows the rotor angle difference theta l-2 stable (42") after cleared
fault (F0,4 s). Figure (10-d) shows the machine speeds (wr, w:) for Gr
& G2 respectively which reached to (1 p.u). Figure (10-e) shows the
positive-sequence terminal voltage (V11 & V2) which reached to (1
p.u). Figure (10-f) shows the voltage at SVC bus-bar which is

constant at (1 p.u). Fig (10-g) shows susceptance (B) SVC which
reached to zero.
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be connected to the excitation system: Generic model using the
acceleration power (Pa which is the difference between mechanical
power (Pm) & electrical output power (Peo)) and Multiband model
which use a speed deviation (dw).

1'

Figure (6): Single line diagram to interconnect the two area system

g. Simulation And Calculation Results
The model used in this research which has 2-G, 3-bus-bar and two

area systems is modeled in mat lab. Gr is simulated with defined of
(PV) generation bus (V=13800 V, P=950 MW) while Gu is simulated
with defined of switrg bus (V:13800 V, 0 degrees). The elTect of PSS
(Generic & multiband) and SVC on system stability are simulated
after 3-phase fault occurred on (Lr) of the system used in this
research at (t=0.3 s). The fault is cleared at (H).5 s).
Figure (7) shows the results without in imprct PSS and SVC for
stabilizing the model. Tables (1, 2) contain the analysis steady -state
voltages, currents and research load flow.
Figure (8) shows the effect of PSS type generic wilhott the effect of
SVC when 3-phase fault occurred on (L1) at (F0.3 s) and cleared at
(t=0.4 s) where the voltages (Vsr, Vsz, Vsr) are stable to (lp.u) after
cleared fault (H).4 s) figure (8-a). Figure (8-b) shows the effect of
PSS and line power stable (950 MW) on transmission line. Figure (8-c)
shows the rotor angle difference theta 1-2 stable (43) after cleared
fault (t{).4 s). Figure (8-d) shows the machine speeds (w1, wz) for Gr

,to
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Figure (5): (PSS) Basic structure and supplementary signal to (AVR).

s. Test System
This paper describes and illustrates the modeling world system of

two generators, three bus-bar, two transmission lines (250 & 400) km
between two area systems (G, AVR & PSS) and shunt static var
compensation which are simulated in mat lab Toolbox, ver 8 (R 2009
a), In addition the load center is modeled by a (5000 MW) resistive
load which is fed by the remote of (1000 MVA - plant G1) and a local
generation of (5000 MVA - plant G2). A load flow has been
performed on this system for G1 and Gu with generating rate of (950
MW & 4046 MW) respectively while the line carries (944 MW) which
is closed to its surge impedance loading (SlL : 977 MW). The shunt
compensated used in this research is with rate of (200 Mvar) to
maintain system stability after faults. The SVC does not have a power
oscillation damping (POD) unit.
Gr and Gz are equipped with a Hydraulic Turbine and Governor
(HTG), excitation system, and Power System Stabilizer (PSS). The
single line diagram to interconnect the two area systems shown in
figure (6). Gr and Gz are provided with additional control
components which consist of turbine governor, excitation system and
power system stabilizer, Two standard types of stabilizer models can

Krss l-.& l.s!
l-rq
I - sT.r

l-tI
K

r.w rnc g-lll ss*ll lgl+J I l.g,U a+ls arr

\------\'_______
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sT* l+sTl



The second is the Washout block, which serves as a high-pass filter,
with a time constant that allows the signal associated with oscillations
in rotor speed to pass unchanged, but does not allow the steady state

changes to modify the terminal voltages. The last one is the phase

compensation block, which provides the desired phaseJead
characteristic to compensate for the phase lag between the AVR
input and the generator electrical (air-gap) torque; in practice, two
or more first-order blocks may be used to achieve the desired phase
compensation.
The PSS is designed to introduce an electrical torque in phase with
the rotor speed variations (damping torque). This is achieved by a

supplementary stabilizing signal AVs applied to the automatic voltage
regulator (AVR) of the generator as shown in figure (5). This figure
also exemplifies the PSS brsic structure to promote phase
compensation to the phase lag introduced by generator, excitation
system and transmission system, Basically, this controller is
composed of a static gain Kp., which is adjusted to obtain the desired
damping for unstable or poorly damped modes. The time constant T*
represents in washout block with range of (1 to 20 seconds) so it
works as a {ilter for low frequencies (0.8 to 2 Hz). The time constants
T1, T2, T3 and Tl defined in two blocks lead-lag of the input signal.
I20l

Washout lilter Led/ Lag v
Gah

gnax

Rotor Speed

Deviation

v

K
rss

sTw

1+ STy

1+ST

I + ST2

1+ STt

I + Slq

Figure (4): Basic block PSS diagram

gnn
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vru,, vs IPSS)

+ E,,

Figure (2): AVR and exciter model for synchronous generator

Figure (3): A conceptual block diagram of a modern excitation
controller

7. Power System Stabilizer Pss Model
A PSS is an additional control block used to enhance the system

stability. This block ls added to the AYR, and uses stabilizing
feedback signals such as shaft speed, terminal frequency and/or
power to change the input signal of the AVR. The three basic blocks
of a typical PSS model, are illustrated in figure (a). The first block is
the stabilizer Galn block, which determines the amount of damping.

l+s
l+ sT.
lrsTB

Kl+sI

s"r K

l+sT,.
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Limiters and
Prcteclive Circuils

Regulato. Exciter
Generator

System
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Prctec,tive Circuits
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s. Power System Modeling
Power system used in this research is addressed by sets of

structural and function subdivisions. These subdivisions precisely
reveal the interrelations/interactions among the individual
components as well as the computational structure for describing real
Iarge power systems. Modern power systems are characterized by
complex dynamic behaviors owing to their size and complexity. [15]

Any modeling of these power systems should have background
knowledge in order to understand the actual processes that take place
in the power system in order to design a power system stabilizer as

effective as possible. [61

o. The Excitation Control
The basic function of an exciter is to provide a dc source for field

excitation of a synchronous generator. A control on exciter voltage
results in controlling the field current, which, in turn, controls the
generated voltage. When a synchronous generator is connected to a
large system where the operating frequency and the terminal voltages
are largely unaffected by generator, its excitation control causes its
reactive power output to change. In older power plants, a dc
generator, also called an exciter, was mounted on the main generator
shaft. A control of the field excitation of the dc generator provided a
controlled excitation source for the main generator. In contrast,
modern stations employ either a brushless exciter (an inverted 3-
phase alternator with a solid-state recti{ier connecting the resulting
dc source directly through the shaft to the field windings of the main
generator) or a static exciter (the use of a station supply with static
rectifiers).
An excitation-control system employs a voltage controller to control
the excitation voltage. This operation is typically recognized as an
Automatic Voltage Regulator (AVR), figure (2). 1l7l
Because an excitation control operates quickly, several stabilizing
and protective signals are invariably added to the basic voltage
regulator. A Power-System Stabilizer (PSS) is implemented by
adding auxiliary damping signals derived from the shaft speed, or the
terminal frequency. Figure (3) shows the functionality of an
excitation-control system. [18, 19]
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connected on the secondary side of a coupling transformer. Each
crrpecitor bank is sivitched on and off by three thyristor switches
(Ihyrlstor Switched Capacitor or TSC). Reactors are either
switched on-off (Thyristor Switched Reactor or TSR) or phase-
contiolled (Thyristor Controlled Reactor or TCR). [10, 111

b- Slngle-Line Diagram of SVC and its Control System
Figure (1) shows a single-line diagram of a static var compensator
and a simplified block diagram of its control system which consists
of:
i) A measurement system measuring the positive-sequence voltage

to be controlled. A fourier-based measurement system using a

one-cycle running average is used.
li) A voltage regulator that uses the voltage error (difference

between the measured voltage Vm and the reference voltage
Vref) to determine the SVC susceptance B needed to keep the
s,.stem voltage cohstant.

iii) A distribution unit that determines the TSCs (and eventually
TSRs) that must be switched in and out, and computes the
fidng angle o of TCRs.

iv) A synchronizing system using a Phase-Locked Loop (PLL)
synchronized on the secondary voltages and a pulse generator
that send appropriate pulses to the thyristors.
[12, 13, l4l

Vrf

TSC

B

Tsc I

T OtdSyrba

VollEr Volulr
nrI ror

I PulE thir
Ulit

(E.L]

h.teE!&

Flgure (l): The slngle-line diagram of SVC control system
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positive real parts and exhibit oscillations with increasing magnitude.
This paper explores the controller designs for enhancing the damping
of low frequency power oscillations. l5l

:. Stability Power System Concept
Power system stability is the ability of an electric power system,

for a given initial operating condition, to regain a state of operating
equilibrium after being subjected to a physical disturbance, with
most system variables bounded so that practically the entire system
remains intact. Definitions of stability can be studied with the
rigorous mathematical theory of stability of dynamic systems so

voltage & frequency stabilities and inter-area oscillations which
become a greater concern of systems stability than in the past and
must be understood with the definition and classification of power
system stability. A clear understanding of different types of
instability and how they are interrelated is important to achieve a

satisfactory design and operation of power system stabilizer. As well,
consistent use of terminology is required for developing system
design and operating criteria, standard analytical tools, and study
procedures. Power system stability is similar to the stability of any
dynamic system, and has fundamental mathematical underpinnings,
{6,71

l. The Static Var Compensator (Svc) Concepts:

r.rr yirc g,,! lill ==cll it*rl+ll loslll itrl,6 il+r

a- Static Var Compensator (SVC) Description
The static var compensator (SVC) is a shunt device of the

Flexible AC Transmission Systems (FACTS) family using power
electronics to control power flow and improve transient stability
on power grids. [81
The SVC regulates voltage at its terminals by controlling the
amount of reactive power injected into or absorbed from the
power system. When system voltage is low, the SVC generates
reactive power (SVC capacitive). l9l

When system voltage is high, it absorbs reactive power (SVC
inductive). The variation of reactive power is performed by
switching three-phase capacitor banks and inductor banks
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4 or, = l-.,or- - Lr. - DA,dt,)dt 2H'

!L6 = rotr,

?!rc +(D+K,)L5 +K"ad=o
o)o

The characteristic for equation (4) is given by:

Sr*(r*D,!* Ksao 
=02H 2H

(l)

(2)

Where:
Aor": is the speed deviation of the generator (radians/sec).
A6: is the rotor angle deviation (radians).
o16, is the b.se rotor electrical speed (radians/second).
T., Te: are the mechanical torque and electrical torque, respectively.
H: is the inertia of the generator.
D: is the inherent damping coefficient.

The electrical torque can be further represented as equation (3):

AIe=Ks(s)Ad+Ko$)La, (3)

Where (K5) and (Ko) are synchronizing and damping torques,
respectively. They are sensitive to generator operating conditions,
power system netrryork parameters, and excitation system parameters,
By substituting (2) and (3) into (1), with AI. = 0, we obtain:

(1)

(s)

The standard work of system can be described in this text so:
for the system to be stable, (KD+D) and (t(.s) have to be positive. If (i(5)
is negative, the system will have at least one positive real root and the
generator will slip out of synchronism without any oscillation. If
(Kp+D) is negative, the system will have at least one root with positive
real part. Normally, the effect of AVR in an excitation system with
moderate or high response is to introduce a positive synchronizing
torque component and a negative damping torque component.
Therefore, (1(s) is positive and (KD+D) could be negative. In the case

of (KD+D) being negative, the system will have complex roots with
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highly stressed conditions), in addition, increasing of power
oscillation can cause collapse of these power system.

In systems work with PSS we must study the concepts of power
system stability, excitation system of a single generator, Automatic
Voltage Regulator (AVR) and Power System Stabilizer (PSS). In this
paper and depending on the above information, we will describe and
illustrate modeling of transmission system containing two power
plant in addition to using Static Var Compensator (SVC) and Power
System Stabilizers (PSS) to improve and damp oscillation of power
and frequency. [21

2. Power System Oscillation
In an interconnected power system, the synchronous generators

should rotate at the same speed and the power flows over tie-lines
which change according to the changes loads and systems situation
should remain constant under normal operating conditions. The
oscillations of low electromechanical frequency which occurred in
case of disturbance can be observed in most power system variables
like bus voltage, line current, generating rate and power. Power
system oscillations will be observed in interconnected systems that
provide more generation capacity to a power system. These
interconnected systems observed to swing against each other at
frequencies of around (1-2 Hz). Damper windings on the generator's
rotor were used to prevent the amplitude of oscillations from
increasing. After high gain excitation systems that prevent the
generators from loosing synchronism following a system is frult, it
was noticed that this kind of excitation system always tends to reduce
the damping of the system oscillations. Power System Stabilizers (PSS)
which is the excitation system based demping controllers defined as
the ability of an electric power system for a given initial operating
condition to regain a state of operating equilibrium after being
subjected to a physical disturbance with all system variables bounded
so that the system integrity is preserved. l3l

Power system oscillations are generally associated with the
dynamics of generators, turbine governors rnd excitation systelns
and can be represented by the linearized swing equations (1, 2) of a
synchronous generator around an operating coRditioll rs follows: [41
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rf -r$il U$.., & sjiLi.l r!!.1! ;J&r* ,'lJir] si (PSS) i-fJl pl}j 4jt3r3
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illn i"J.r-J (PSS - generic & multiband) $rirJl3 pldl iJrif! tui.i OjlJ.
(AVR) 4+ldl

r. Introduction
Instability problems are mainly caused by the power and,

frequency and voltage oscillations in the interconnected power system
network. Damping of these oscillations in interconnected power
system are essential for both a secure and stable operation of the
system in addition to high gain excitation system with AVR will damp
out the oscillations of low frequency (0.2 to 2.5 Hz). This is important
to improve a steady state stability rather than dynamic stability. I I

The excitatisn system and turbine governor are some of the systems
that are used to control power generation at desired level in
complexity power systems (systems that use continuing growth in
interconnections which works with new technologies and controls in
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(Ising Power System Stabilizers (Pss) And Shunt Static Var
Compensator (Svc) For Damping Oscillations In

Electrical Power SYstem

Abstract:
The power system stabilizer (PSS) is a control device provides a

maximum power transfer and optimal power system stability. PSS
has been widely used to damp electromechanical oscillations that
occur in power systems due to disturbances. If no adequate damping
is available, the oscillation will increase result in instability case.
Shunt static var compensator (SVC) is also used to improve system
stability because of its role in decreasing the reactive power in
electrical transmission lines.

This paper presents an application of (SVC) in electrical
transmission lines and PSS in two areas, two generator test power
system. Using mat lab software to design and implements control
system and study the effect of damping oscillations in stability power
system after proposed faults in transmission lines of research model
that used (PSS - generic & multiband) types and automatic voltage
regulator (AVR).

Keywords:Power System Stabilizet (PSS), Shunt Ststic Yur Compensator (SVC),
Aulomatic Voltsge Regulator (AVR), Transient Stabiliry,

Dr. Hussein Thani Rishag
Department of Electromechanical Engineering,
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5.Conclusions

l. A hybrid combination Knapsack-RSA cryptosystem offers higher
security.

2. ln a hybrid combination Knapsack-RSA cryptosystem, the
cryption-decryption process time delay is longer than that of
RSA and Knapsack cryptosystem individually.
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knapsack cryptosystem and the second stage is the RSA cryptosystem
as shown in the figure. The enciphered text at the output of the first
stage is as input message for the second stage, In the receiver, the
enciphered transmitted message is decrypted using the RSA
algorithm firstly and the knapsack algorithm secondly. Thus the
decr-vption order is opposite to the encryption order. [5116]

Message Knapsack
Encryption

Enci
\,Iessage

Enc Ori
Message N4essage

Fig (1) Hybrid Combination Cryptosystem; (a)
Transmitter (b) Receiver

5. Software Implementation
A proposed algorithm [Appendix-Alis written using Matlab code
with two stages. At the first stage knapsack algorithm is used to
encrypt the transmitted message, and then the encrypted message is
encrypted once again using the RSA algorithm. The encryption-
decryption processes are shown in Fig (2) and Fig (3).

RSA
Encryption

RSA
Decryption

Knapsack
Decrlption
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subtracted from Y' to compute a new value of Y'. Again y' is
compared with a,\,- 1. This process is repeated until Xl is
deciphered[41

4 . The Proposed System:
It is well known that the most important topic in the lield of
communication systems including internet, satellite or mobile is a
security of exchanging the sensitive information. The previous two
ciphering techniques are maintained, RSA and knapsack
cryptosystems. The security of RSA cryptosystem is based on the
problem of factoring a large number. A factoring of n would enable
the eavesdropper to break the algorithm. The factors of n enables the
eavesdropper to computeg(n). and thus d. The security of the
knapsack cryptosystem is based on finding a binary vector (X, X2,
X3 ....XN) such that
Y: f,,], A,, ,X,
Where Y is the information transmitted over an insecure channel so
that any eavesdropper has access to it. The only solution available is

an enumeration method search over all 2N possible vectors ofX. Since
each possibility requires (N-number of multiplication) operations, the
total number of arithmetic multiplication required to break the
trapdoor knapsack cryptosystem is

Z+N>2N
For a highly secure cryptosystem, it is necessary to use a long n in the
RSA cryptosystem, or a long knapsack vector (X, X2, X3 ....X1) in
the knapsack cryptosystem. However, increasing the security yields
the followin g disadvantages:
1. Complexity ofthe system increases.
2. Requirement on the memory size increases.
3. Encryption and decryption time increases.
4. Add requirement of multi-precision arithmetic and fast

algorithms.
5. Requirement of searching for a long prime number.

To overcome this problem, a hybrid combination is suggested as

shown in Fig( I ),which offers extremely good security with less

complexity and less time required for encryption-decryption process
in compression with RSA and knapsack individually. The idea behind
of this system is to use two stages of encryption. The first stage is a
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b) P +1 has a large prime factor.
c) R-l has a large prime factor.

3. Knapsack Cipher
A knapsack is a vector of length N(ar r a: , a3 , ..........1y) that

may be used for encryption. The sender converts their message into a

string of binary numbers, which is broken into blocks of N-bits' and
each block X=(Xl, X2, X3......Xn), i.e. enciphered by performing the
dot product with the knapsack vector i.e.

Y= arXr + azXz I a3X3 ..".........'..axXry
The Merkle-Hellman trapdoor-knapsack algorithm for

encryption involves the following procedure.
a) User i randomly chooses two large integers w and m(m>w),

such that gcd (w,m)=l
b) In verifying that gcd(w,m)=I, user i finds c and r such that

l=cw *rm
R,(cw)=l

c) User i then randomly chooses an easy knapsack (a!, al, , a|
.............a1r) with the property of superincreasing that is

"i-14
,=a

And

-tYo'
tu

The elements ofthe hard knapsack are computed from
ar= R^(wa')

d) The hard knapsack (a, .a, . a"3, ..... ... ... ay ) is listed in the
public directory

e) Another user sends X = ( Xl, X2, X3,........................XN )
toias
y = f,{ra, ,x,

f) User i decrypts Y by solving the easy knapsack problem for
Y'= R^(CY). That is Y' is calculated from Y and then decoded
using the secret easy knapsack.

g) User i begins to recover the transmitted block of the message
(Xr , Xz , X:, .,.......Xx) by comparing Y'with ajn, if Y'> o'.,
and then Xx =1 , or otherwise Xu = 0. If Xn=l then aiu is
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1. Introduction:
ln any communication system including internet, satellite and

mobile, it is impossible to prevent the important or sensitive
information from eavesdropping or Iosses when the information is
broadcasted through the channel (wire or wireless). So security of
information has become increasingly important for any application.

Cryptography is the science that stands for methods used to
transform data Nnd hide its contents far from wrong hands.
Cryptography defines a pair of two techniques that which grantees
data transformation called encryption and decryption,

Encryption is the process of transformation data (plaintext) to
be transmitted using algorithm (called cipher), to unreadable form
(cipher text).while decryption is the process to convert the encrypted
data to the original form.

The message is encrypted with public key and can only be
decrypted by using the private key. So the encrypted message cannot
be decrypted by any one who knows the public key and thus secure
data broadcasting (communication) is possible.

The primrry goal of this paper is to implement the hybrid
combination of RSA-Knapsack algorithm using Mat lab codes.

2. RSA Cipher
An RSA public key and a corresponding private key can be

generated according to the following procedure.
At first generate two large prime numbers p and q, each the

same size, next compute n=pq and e=(p-lXq-l), then select a random
integer e, less then g which is relatively prime to it, such that
gcd(e, p ):1. Finally use the extended Euclidean algorithm to
compute the unique integer d, where I < d < e, such that ed =
l(modp). Thus the public key is the pair (e, n), and the private key is

d lut2t.
A restrictioh on selecting p and q is that they should be about the

same bit length, and sufficiently large. For example, if a 1024-bit
modulus n is to be used, then each of p and q should be about 512 bit
in tength, and the difrerence p-q should not be too small. Finally, p
and q must be stiong primes. A prime p is strong prime if the
following conditions rre satisfied [31.

a) P -l has a large prime factor, called r

i&.. -,r .. r.



Implementation of Hybrid Combination of knupsack-
RSA Cryptography Algorithm asing

Mat lab Code

Dr. Saad. I!I. khalipha Dr. Mohamed N. Nlajeed Ali A. Abdul-Hameed

Abstract:
A serial combination of knapsack and RSA (Rivest-Sharmir-

Adelman) cryptosystem can be represented as a secure system. The
results that achieved from using this technique is the encrypted
message which acquires a higher security and accuracy when
compared with knapsack and RSA crypto systems individually in
modern communication systems to protect the information
transmitted over an insecure communication channel .

Here software using Mat lab code algorithm is built for
implementing the hybrid combination of Knapsack-RSA algorithm,
with successful results.

Key words: Cryptosystem, Knupsack, RSA, Securi4,.
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autoantibodies directed against nuclear antigens, including
nucleosome and DNA. Toll like receptor 9 is thought to play a role in
the production of these autoantibodies through the capacity of
unclear immunogenic particles to interact with both B cell receptor
(BCR) and TLR9 (22). Therefore, the higher expression of TLR 9 on
peripheral blood B cells from patients with active SLE was
significantly correlated with CH50 and SLE DAI , and induced the
production of anti-DNA antibody and IL- 10 by TLR9-CpG ligation
(7). The current findings showed, a markable increase in B cell
expressing CD289 (34.8) in SLE patients with highly significant
differences as compared with healthy control and IL{ patients
(P= 0.02); suggesting a state of early highly B cells activation state
that could occur specifically in SLE patients (6, 23) established the
unique capacity of DNA and DNA-associated autoantigens to activate
auto-reactive B cells via sequential engagement in B cell antigen
receptor (BCR) and Toll-like receptor 9, whereas TLR-9 are
sequestered away from the plasma membrane of B cell, and Dendritic
cells PDC, as an attempt to prevent undesirable activation of TLR-9
(24).
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Discussion
Systemic lupus Erythematosus (SLE) is a complex

autoimmune disease in which the body's immune system attacks its
own tissues, causing inflammation in a variety of different organs
such as the skin, joints and kidneys. The cause of lupus is vague' but
genetic predispositions play a significant role with pathoetiology of
the disease. The distribution of the studies groups according to age

group ranging from 3l to 40 years represents the highest child-
bearing age compared to other studies which represented the
distribution of SLE patients among 20-69 years old (11) and 4l-60
years old (12) .The expantion of high incidence at this age group may
be related to physiological changes occurring at this time, due to
hormonal factor , environmental factors and stress which may
predispose people for disease development. The present study showed
that the mean of oge 

^mong 
SLE patients was 31.2 years which is

comparable with or almost nearly to that of other Iraqi studies such
as 30 years (13) and 29 (14). Considering the mean ot age dt disease
oaser, this study revealed that,25.7+1.35 years was the age for SLE
initiation which was less than that for RA patients (34.1+1.82 ) years.
The results of SLE is inconsistent with the study of Al-Haidary (2004)
in which the age ofdisease onset were 25.8+10.1 and 34.7+12.5 years
for SLE and RA respectively(l l). While Prawata etal (1994) and Baes
and Navarra (2007) in which the age of disease onset for SLE was

a27.37+ll.45l and 129.4+l2l respectively (15,16). On the other hand,
another study was reported 33.,1*14 years as initial disease onset(I7).
Early disease initiation may be attributed to the worse environmental
condition of Iraq and the emotional stress and psychological effects of
the last wars which enhance autoimmune disease development at
early years of life span. Regarding the disease duration, the present
study showed that disease progression needs 3.5 years which was
comparable to other Iraqi studies by Lutfi, in (1997) who mentioned
4.2 years(I8) and Sadik, in (1999) who reported that the duration
was 4.1+3.6 years for females and 2.4 +1.6 years for males(l9). The
duration of disease progression in Iraq was shorter than the abroad
studies which were found 5, 4, and 9.3 years (13,14 and 20)..
Considering TLR-9, it was observed that the expression of TLR -9 in
B cell was found in 35 cases (64.8%) while other studies showed
49.5+ 24.4 among active SLE and 22.8+19.6 among inactive SLE (21).
Systemic lupus Erythematosus is characterized by the production of
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Figure 2 : Immunofluorescence staining of B cells from Systemic

Lupus Erythematosus patients stained with murine - FITC
labeled CD289 by using Immunofluorescence microscope.

A: Visible light high power magnifications 1000x
B: Ultra-violet light high power magnifications 1000x
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Table 2: the difference in determination of CD289 in case control

CD= Cluster of Differentiation, SD:Standard Deviation, SE=
Standard Error, No= Number.

lveans (e{ror barc: 95% CIbr nEan)

0=HC
I =RA
2=SLE
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Figure l: Error bar chart showing the mean (with its 957o confidence
interval) of CD289 of the studied groups IHC:Healthy

Control, RA= Rheumatoid Arthritis &
SLE=Systemic lupus Erythematosus
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Results
Distribution of the studied groups is set according to age , age of
disease onset and disease duration. Age, age at disease onset and
disease duration distribution of 54(SLE) patients , 30 (RA) and (HC)
are shown in table l. This table shows that, the mean of age patients
indicated that SLE patients were younger (31.2 + 1.46 years) than RA
(42.2 + 2.51) and healthy control (32.6+ 1.79)( p value <0.001). This
result was related to early initiation of SLE disease (25.7+ 1.32 years)
as compared with age ofRA onset (34.1* 1.82 years) as a consequence
the duration of RA was found 7.5 years more than that for SLE
(3.5years) .

Frequency of Expressing TLR-9 (CD289) on B Cells. The results
demonstrated in Table 2 and Figure l, showed that there was a

statistically significant difference between the mean of CD289
expression on B cell among SLE, RA and healthy control group with
(34.8oh,3l,loh and 26.7oh freqtercies respectively) (P = 0.02).
Figure I showed the distribution ofTLR9 values and the mean of

these values among SLE, RA and healthy control group. From this
figure, it is obvious that toll- Iike receptor values were higher among
SLE group and both SLE and RA groups characterized by higher
frequencies, mean and median level than control group,
Figure 2 showed unstained B cells of SLE patient and
Immunofluorescence staining by using FITC-murine labeled CD289.

Table l: Distribution of the studied groups according to age , age of
disease onset and disease duration

32.6+
1.79

42.2 +2.51 31.2+
1.46

< 0.001

34.1+1.82 25.7+1.
32

< 0.001

/.f, 3.5 0.12 (NS)

30 30 54

No. : Number, SE= Standard Error,
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I onsct
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autoimmune phenomena, as a trial to investigate the expression of
TLR9 in patients with systemic lupus erythematosus .

Materials and Methods
Fifty four SLE Iraqi patients(S1 females and 3 males), 30

patients with Rheumatoid arthritis control (26 females and 4 males)
as positive control group and 30 (28 female and 2 male) healthy
control as negative control are involved in this study, who fulfilled the
American Rheumatism Association criteria ACR (1997). For SLE
diagnosis patients were followed up bv the Rheumatology
Department in Baghdad Teaching Hospital during the period
between May/ 2008 to May/ 2009. The control groups (RA and HC)
included individuals who matched volunteers in sex and age from
Rheumatology Department.

Toll-Like Receptor (CD289) Detection by:
l. B Lymphocyte Isolation: by using the Isopaque-ficol Technique

originally described by Boyum in 1968(8).
2. Slide Preparation: were prepared according to Marian and

Catherine (1995) by using fixative solution which prepared by
mixing 8 ml of PBS, 38 ml DW, 33.2 ml of Formalin (10%) and 60
ml of acetone(9).

3. Preparation of Smears: l0 pL of the cell suspension was smeared
on Immunofluorescence slide, then the smear was allowed to dry
slightly at the periphery of slide prior to adding 10 pL of the
fixative solution and dry for freezing.

4. Direct Immunofluorescence Staining Technique: for detection of
Toll-like receptor (CD 289) on Peripheral Blood lymphocyte by
using Monoclonal FITC labeled anti-CD289 protein against
human TLR9 IF-labeling of fixed cells was done as described by
(10).
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Introduction
Toll-like receptors (TLR) are classes ofgerm line encoded

receptor that can be activated by pathogen-associated molecular
patterns. They are essential for the generation of adaptive immune
response against a wide variefy- of microbial components (1, 2). There
is an evidence, indicates that certain TLRs may also be activated by
non-microbial endogenous ligands. Toll-like Receptor 9 (TLR-9) is a
receptor for hypomethylated Cytosine phosphate Guanine (CpG)
DNA motifs (3). lt is expressed by B lymphocyte in human and has

been implicated in the breakdown of immunologic tolerance to self-
nucleic acid in SLE patients (4). In vitro, B lymphocyte proliferates to
the presence of chromatin containing IgG immune complexes like
Rheumatoid Factor d and anti-dsDNA . Both of these autoantibodies
require signaling through TLR9 (5, 6).The higher expression of TLR-
9 on peripheral blood B cells from patients with active SLE may be

significantly correlated with complement hemolytic50% (CH50) and
SLE disease activity index (SLEDAI) to TLR-9 and induce the
production of anti-dsDNA antibody and interleukin-IO ([-10) by
TLR9-CpG ligation. These suggest that an abnormality of innate
immunity plays a crucial role in the pathogenesis of SLE (7).So the
aim of this study is to view the potential of TLR9 in mediating an
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Expression of Toll-like Receptor 9 in Iraqi Patients
with Systemic Lupus Erythematosus

Raya E. Al-saade / Microbiology PhD
Batool A. Ahmaed / Microbiology PhD

Noorriyya A. Ali /lVlicrobiology PhD

Abstract:
Toll-like receptors (TLRs) are classes of single membrane-

spanning non-catalytic receptors that structurally recognize a
molecules which is derived from microbes once these microbes have
breached physical barriers such as the skin or the intestinal tract
mucosa and activated the immune cell response. TLR9 expression
on B cells have been estimated for 54 of Systemic Lupus
Erythematosus (SLE) patients, 30 Rheumatoid Arthritis (RA)
patients compared to 30 Healthy Control(HC) by
immunofluorescence using monoclonal anti-CD289 FITC labeled
protein against human TLR9.The study showed that B cell expression
of TLR9 was higher among SLE pBtients than RA patients and
healthy control groups with means of frequency positivity (34.8 , 31.1
and 26.7 respectively) and p =6.62.
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(1) The mammalian in vivo micronucleus test is used for the detection
of damage induced by the test substance to the chromosomes or
the mitotic apparatus of erythroblasts by analysis of erythrocytes
as sampled in bone marrow and/or peripheral blood cells of
animals, usually rodents,

(2) The purpose ofthe micronucleus test is to identify substances that
cause cytogenetic damage which results in the formation of
micronuclei containing lagging chromosome fragments or whole
chromosomes.

(3) When a bone marrow erythroblast develops into a polychromatic
erythrocyte, the main nucleus is extruded; any micronucleus that
has been formed may remain behind in the otherwise nucleated
cytoplasm. visualization of micronuclei is facilitated in these cells
because they lack a main nucleus. An increase in the frequency of
micronucleated polychromatic erythrocytes in treated animals is
an indication of induced chromosome damage (15).

Hence, it is therefore advisable to be careful of the potential
hazards of this antibacterial drug as they may become capable of
attacking the genetic material.
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Discussion:
The antimicrobial drug, methoprim, is an antifolic agent and it has

been reported to affect DNA synthesis (2J). This drug is a potent
inhibitor of the enzyme, dihydrofolate reductase, which is responsible
for the reduction of the enzyme, dihydrofolate to tetrahydrofolate
that promotes biosynthesis of DNA (16). Thus, DNA synthesis
inhibition has been suggested to be an indirect mechanism of genetic
damage (17,18). The probable mechanism of cytogenetic damage
induced by this antifolic agent might be attributed to
misincorporation of uracil into DNA and has postulated that, during
repair, niks are formed that could lead to chromosome breaks (19).
Further, folate deficiency also leads to hypomethalation of DNA. This
hypomethaltion may increase the susceptibility of DNA to nuclease
attack and provide another mechanism for the production of DNA
strand breaks (5). Folate deficiency is known to induce chromosomal
aberrations (CA) and fralile sit expression, and can cause dramatic
increases in the frequency of micronucleated erythrocytes in Crohn's
disease patients (20). On the other hand, it has been reported that the
use of low folic acid culture medium increases the frequency of MN
and CA in human lymphocytes cultures (18). Furthermore,
methoprim was positive for induction of CA and sister-chromatid
exchanges (SCE) frequencies in Chinese hamster ovary (CHO) cells
treated at doses thrt caused cell cycle delay with and without
metabolic activation (20,21). In addition, a significant increase in the
MN and SCE frequencies has been reported in human lymphocytes
treated with different concentrations of trimethoprim (8). This
would support that this antibacterial drug inducing primary DNA
damage. Thus, the genotoxicity of methoprim is confirmed by the
results obtained in the comet assay test in our current study. Due to
its sensitivity for measuring DNA damage at the individual cell level
and its potential application to virtually all eukaryotic cell types, the
Comet assay has been adopted as a very useful short term test in
genotoxicity studies (23). In conclusion, we suggest that our results
indicate that methoprim appears to have a significant clastogenic
activity, which is in agreement with the data obtained in the in vivo
micronucleus test, metaphase chromosome test and Comet assay test,
This study suggests the usefulness of concurrent assessment of
cytogenetic damage and DNA alterations,
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Table 7 and 8 show Percentage of cells with damaged DNA in the
liver and bone marrow of mice after oral administration of different
doses of methoprim for five successive days,
Table 7. Percentage of cells with damaged DNA in the liver of mice
after oral administration of different doses of methoprim for {ive
successive days

T\D mg/kg.bw. No. of
animals

No. of
examined cells

Cells with
damage

No. t/o

D.w. 500

CP 500 l9r 38.2
Methoprim

1.92 500 500 100 20

15.35 s00 500

Table 8 Percentage of cells with damaged DNA in the liver of mice
after oral administration of different doses of methoprim for five
successive days

T\D mg/kg.bw. No. of
animals

No. of
examined cells

Cells with
damage

No. oh

500 2t 4.2

CP 500 179 35.8
Methoprim

500 s00 89 17.8

15.35 s00 500 123 24.6

5 26 5.6
5

133 26.6

D.w.

1.92



Table 5 and 6 show the number of cells with damaged DNA in liver
and bone- marrow of mice 22hr after successive oral administration
of methoprim 5 days. The doses used were I.92 and 15.35 mg/kg'bw.
and the control groups.
Table 5. Cells with damaged DNA in the liver of mice after oral
administration of different doses of methoprim for five successive
days

TV) mg/kg.bw No. of
animals

No. of
examined

cells

Cells with
damage

M + S.E.
5 5.60 + 0.40

CP 5 3.20** 40.0 +
Methoprim

1-92 500 20.0 + 0.55**
15.35 500 500 37.40 + 0.77*t

** Signifrcant at p:0.01 (t-test).

Table 6. Cells with damaged DNA in bone-marrow of mice after oral
administration of different doses of methoprim for five successive
da

T\D mg/kg.bw. No. of
examined

cells
D.w. 5 500 4.20 + 0.38
CP 5 s00 0.97** 36.80 +

Methoprim
1.92 s00 500 17.80 + 0.86**
15.35 500 s00 24.60 + 9.37**

Significant at p>0.01 (t-test)

r.rv i< €:..rtill sscll isEJl l"o'l1l 4J4 itL"r

D.w. 500
s00

500

No, of
animals

Cells with damage

M + S.E.
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T able 4. Types of chromosome aberrations in mice bone-marrow cells after successive oral administration
of methoprim 5 days with 0,96,1.92,3.07 and 15.35 mg/kg,bw.

T/D
mg/kg.bw

gap break frag del del+ frag trans aneuploid euoploid
No No No No No No No No

D.w. 2 0.4 5 I 3 0.6 3 0.6 I 0.2 1 0.2 I o.2

CP 20 II )1 40 8 26 <) 25 5 24 4.8 10 ) 8 1.8 42 8.4
methoprim

0.8 t7 3.4 l3 2.6 ll ), t1 0.6 2 0.4 l8 3.2

1.92 8 1.8 l2 2.4 20 4 t9 3.8 2l 4.2 8 1.8 6 7.2 ,<
3.07 I o.2 2 0.4 6 1.2 5 I I I 0.2 1 0.2 ll ))
15.35 6 1.2 1.8 17 3.4 l6 3.2 l8 2.6 6 1.2 3 0.6 20 4

0.96 4 2.8 3

5

5

9

[t
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TU) mg/kg.bw. No. of
animals

No. of
examined cells

PCEs
N0%

D.W. 1000 164 76.4
1000 2125 21.25

Trimethoprim
1000 942 9.42

1.92 5 1000 1022 10.22
3.O7 5 1000 t510 15.10
1s.35 5 1000 '1771 17.71

Bone-Marrow Chromosomes:
Table 3 and 4 show chromosomal aberrations in mice bone- marrow
cells 22hr after successive oral administration of methoprim 5 days.
The doses used were 0.96, 1.92,3.07 and 15.35 mg/kg,bw. and the
control groups.

T\D mg/kg.bw. No. of
animals

No. of
examined cells

D.W. 5 3.20+ 1.11

5 32.20+ 4.92**
methoprim
0.96 5 6.60 + 186'r
1.92 5 14.00 + 1.33**
3.07 5 18.80 + 3.61**
15.35 5 r 000 23.60 + 3.63**

Total Chromosome
aberrations

Mean + S.E.

* Significant at p> 0.05. ** Significant at p> 0.01 (t-test)

5

CP 20 5

0.96 5

Table 3. Total chromosome aberrations in mice bone-marrow cells
after successive oral administration of methoprim 5 days with 0.96,
1.92,3.07 and 15.35 mg/kg.bw.

1000
CP 20 1000

1000
1000
1000



Statistical Analysis:
The significance of the experiment from control data was calculated
using fwo-tailed t-test. Significant values P5 0.05 and highly
significant PS 0,01,

Results:
Micronucleus Test
Table 1 shows the number of micronuclei in polychromatic
erythrocytes (MNPCEs) in mice bone- marrow 22hr after successive
oral administration of methoprim 5 days. The doses used were 0.96,
1,92,3.07 and 15.35 mg/kg.bw. and the control groups.
Table l. Number of micronuclei in polychromatic erythrocytes
(MNPCEs) in mice bone- marrow 22hr after successive oral
administration of methoprim 5 days.

TU)
ng/kg.bw.

No. of
animals

No. of
examined cells

MNPCES
Mean + S.E.

D.W. 5 2.8 + l.3l
CP 20 5 1000 34.20+ 3.87**
Trimethoprim
0.96 5 r000 4.00 + 1.70

1.92 5 1000 5.20 + 0.86*
3.07 5 1000 14.00 + l.4l **
15.35 5 1000 21.60 + 1.80**

r.w .ic E.r lill ss*ll i*rt+Jl As'lll iu,l,6 ll=

I tooo

* Slgnificant at p> 0.05. ** Significant at p2 0.01 (t-test)

Table 2 :shows percentage of polychromatic erythrocytes (PCEs) in
mice bone- marrow 22hr alter successive oral administration
of methoprim 5 days. The doses used were 0.96, 7.92,3.07
and 15.35 mg/kg.bw. and the control groups.

Table 2. Percentage of polychromatic erythrocytes (PCEs) in mice
bone- marrow 22hr after successive oral administration of
methoprim 5 days.
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third the diameter of the cell nucleus and stained equal or denser
than the nucleus of the cell from which the micronucleated cell had
developed (9). The experimental and control micronucleus frequency
for each specimen within and between different mice groups were
compared using the paired two-tailed t-test. Chromosome aberration

Chromosomes from bone- marrow cells were prepared following the
method of Yoshida and Amano (10) 100 well spread metaphases were
analyzed per each animal for scoring different types of aberration.

Comet Assay:
For single cell gel electrophoresis (comet assay) was used the method
described by Singh (11) with some modifications. Samples of liver
and bone marrow were minced with mincing solution prepared from
HBSS and EDTA. 10pL of cell suspension was mixed with 0.5% of
low melting point agarose (LMP) (sigma) and spread on fully frosted
microscope slides pre coated with 0.6%o normal melting point agarose
(NMP). The slides were immersed in a jar containing cold lysing
solution (2.5 NaCl, 100mM EDTA, 10 mM Tris, lYo triton X-100 and
10% DMSO were added fresh) at 4'C over night. The cells were
exposed to alkali solution (300 mM NaOH and 1 mM Na2EDTA) for
20 minutes to allow DNA unwind and express the alkal-labile sites.
The electrophoresis was applied in an alkaline buffer (300 mM NaOH
and 1 mM Na2EDTA) for 20 minutes, using electric current of 25 Y
and 300 mA. After the electrophoresis, the slides were neutralized
with 0.4 M Tris buffer (pH 7.5), stained with 200 pL ethidium
bromide (2pLlmL), and analyzed using Leitz Orthoplan fluorescence
microscope equipped with a 515-560 nm excitation filter. The images
of 100 randomly selected cells were analyzed from each sample. Each
nucleoid was assigned to one of the specific damage categories(0-4)
based on the tail size relative to the head general appearance,
modified from Avishai et al (12), and previously reported (Urbina-
Cano et al (14) as follows: 0 = nucleoids without tail or undamaged, I
= tail length equal to or shorter than nucleus head diameter, 2 = tail
length 1.1 to 3.5 times more than the head diameterr 3: tail length
more than 3.5 times the head diameter; and 4 = absence of head (all
DNA migrates to the tail).
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maintained under controlled conditions of temperature and humidity
and received food and water ad labium.
Test chemical:
Trimethoprim is 5 - [(3,4,5-trimeth-oxyphenyl)methyu - 2, 4 -

pyrimidinediamine molecular weight 290.32) was obtained from
(SDD.
Formula: Structural

N NHz

OCH3

@Hr

Treatments:
For bone -marrow the experimental design is based on the study of

the effect of trimethoprim by oral gavages for one week, 6 groups of
five mice with different dose levels 15.35,3.70 mg/kg b.wt. which
stand for halfvalue of LDso and l/10 LDs0 respectively and 0.96 and
1.92 mg/kg b.wt which represent curing and double curing dose
respectiyely. Cyclophosphamide was used as positive control while
another group without any treatment used it as negative control,
Mice were sacrificed at 22h after treatments.

Micronucleus Test:
Bone-marrow preparations were made and stained according to the

method described in schmid (9). The presence of micronucleated
polychromatic erythrocytes was visually scored (at least 1000 per
mouse)by optical microscopy using a Leica bright field microscope.
Cells were considered to be micronucleated when they contained
neatly defined chromatin corpuscles with diameter of less than one-

NHz

CH30

(Baccnari, 1995)
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Introduction
Trimethoprim belongs to a family of synthetic 2,4

diaminopyrimidines, whichhave a potent microbial activity against
wide variety of bacterial species (l). Trimethoprim is a folic acid
antagonist by inhibition of dihydrofolate reductase which catalyses
the conversion of dihyrofolate to tetrahydrofolic acid. So
trimethoprim affects the biosynthesis of DNA (2,3). Trimethoprim
has been used clinically in the trertment of bacterial infections,
particularly the common urinary tract infection (4). Deficiency of
folic acid may have important role in carcinogenesis (5). The
mechanism of promoting carcinogenesis may be through genetic
damage associated with folic acid deficiency (6).
Results obtained from reports about genotoxicity of trimethoprim

are controversial. Positive and negative effects were reported in the
same test system with both bacterial and mammalian cells (7,8), The
aim of this work is to provide additional information about the effects
of trimethoprim in mammalian cells trough ir viuo study.

Material and Methods
Animals:
White Swiss mice were used in all experiments. The animals were

obtained from a closed random bred colony in the State company for
Drugs Industry and medical appliances, Samarra- Iraq ( SDI),

r.w }irr g,,!lill sscll itaat+J I 6o1ll e,La aL-o
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Evaluation of the Genotoxic Effects of
Methoprim in Whit Mice

Mohammed Saleh. tt.W. Cotlege of f,ducation of Samarra. Universify of Tikrit.
Shehab, A.F, College of Science. University of Tikrit,;
Sadeq, S.W. College of Science. University of Tikrit.

Abstract:
Genotoxicity of methoprim was evaluated in white mice using
cytogenetics and molecular biology markers. Micronuclei in
polychromatic erythrocytes (PCEs), chromosome aberrations (CAs)
in bone-marrow, and types of damage in DNA with Comet assay were
scored after treatment of mice with 0.96, 1.92, 3.07 and
15.35mg/kg.bw. for five successive days. The results showed
significant increase in numbers of micronuclei, types of chromosome
aberration in bone- marrow cells in treated groups compared with
control groups. In addition, significant differences in levels of damage
in DNA of both liver and bone-marrow cells in treated groups
compared with control groups. The study reveals that high doses of
methoprim induce features of genotoxicity in whit mice.
The researchers recommend that extreme supervision must be

applied upon uncontrolled using of methoprim and the high doses
must not be used except when highly needed.
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Pynchon Puritanism
Paranoia Faith
Cosmic Conspiracy God's Plan
Gravity God's Will
Membership in the Firm Election
Exclusion from conspiracv Preterition
Multiple Narrative Patterns Typology
Remote control Grace
Binary Vision Theism\Atheism
Decadence of Historv Depravitt of Nlan
Paranoid Self-Reference Personal Salvation
The Zero Last Judgement

It is clear here what Pynchon is doing in Gravillt's Rainbow is to
translate the religious ideology of the Puritan into secular terms. But
the list above misses one important item in the Puritan's theology
which is the apocalypse. Pynchon translates this item in his novel
variously as war, holocaust, entropic recession' fall, false

transcendence, and ultimately, historical nihilism.
Ultimately, Pynchon's apocalyptic narrative in Grovity's Rainbow

is a secular one where the theological ethos of the classic Biblical
apocalypse are subverted to show their incompatibility with the
modern Western philosophical conception of the world. With the
absence of a god or a divine power at the center of this world, the
classic biblical apocalypse narrative loses its teleological status as an

eschatological act of divine redemption of a fallen world. ln
Pynchon's hand it becomes an expression of human nihilism. The
inevitability of such nihilism can never be evaded unless it be the
wistful inscape of textual transcendence into the space of media
spectacle.
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Gravity's Rainbow takes on a very subjective meaning' and that
radical historical breaks are relatively realized only in the eye of the
beholder. Olster relates this to the fact that Pynchon's concept of
history is deeply grounded in the Puritan sense of history and that his

" musings on apocalypse are only twentieth-century versions of those

earlier exhortations with which his ancestors were quite familiar."
(Ibid.) But such an approximation is even hard to realize because

Pynchon's sense of history is never redemptive in the Puritan's sense.

Because secular history is predestined to end with apocalypse, it
manifestedly moves towards redemption in the divine sense of the
word. On the contrary, Pynchon does not envision history in this
redemptive way. Histor-v, for him, is both secular and subjective. It
does not obey any divine plan and operates on a level different from
that of theology. Pynchon, himself, makes this clear in Gravity's
Roinbow when he states on the tongue of one of his numerous
characters that "Our history is an aggregate of last moments"
(Gravity Rainbow:173). Pynchon's model of history is based on crises
rather than the conventional apocalyptic fall and rise as classically
envisioned by Arnold Toynbee and \Y. B. Yeats. No wonder that the
apocalyptic moments in Gravity's Rainbow never fall in a pattern or
line of progress. They are ameliorated in the flux of history as little
disruptions. They never re-orient history into any moment of death
and re-birth like the Biblical apocalypse.

Furthermore, the god as controller in puritan theology gives way
to a secular version of the controller as the indefinite "Them," And,
like God, they are "patient, committed to the Long Run" (Grovfy
Rainbowtl6). The result is confusion over not only the foundation of
history but also the nature and scope of the apocalypse. "Each plot
carries its signature," Pynchon says. "Some are God's, some
masquerade as God's. This is a very advanced kind of forgery. But
still there's the same meanness and mortality to it as a falsely made
check. It is only more complex" (Gravity Rainbow:540-1). This should
account for the failure of literary criticism to pin points the exact
nature and extent of the apocalyptic element in Gravity's Rainbow. ln
his seminal essay "Pynchon's Paranoid History," the critic Scott
Sanders f975:188) provide the following tabularized differences
between Pynchon and the Puritans44:
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Pretrite. There is no Elect nor Soteriology in the mass death that the
rocket brings to the 'Zone.' The 'Zone' as the human world is
described as 'crippledr in the sense of spiritual paralysis. However,
this spiritual stasis is no enough cause to bring the world a
redemptive apocalypse. All is there is the pastness of the past.
Fossilization, physical and spiritual, is the evident end of humanity.
The final line brings the lyric into its climax. The human world is
denied the mercy ofchange. The word 'stone' is a symbol ofthe stasis
of this world or that transcendenceo in its neo-platonic sense, is no
more attainable in such a world. Here the word 'stone' refers to the
human body as an eternal prison for the soul. Even death cannot
redeem this soul of its stony prison. This simply is a pointer to the
complete absence of a divine force in this world. It is a world of
natural processes of atrophy beyond the salvation of God. Once its
force reaches the absolute zero it becomes atrophied as cold as a
stone.

The song might have established the text's resistance politics to
the totality of apocalyptic closure but never fully completing it.
Pynchon's invitation for a communal singing is the ultimate step to
bring this resistance to completion. The orality of the song reaches
deep in the collective consciousness of the community to invoke the
long repressed primordial instinct of self-survival. Judith Chambers
(1991:27 4) once again provides the lead here when she comments that
" this Orphic singer, whose poetry has revitalized the word and the
world, has taught his readers how to sing. Appropriately, he ends the
book with an open invitation to continue the singing, for singing is
existence: "Now Everybody-" The act of coral communal chanting
while reminiscent of the church space is meant to bring in full
interplay the dialogic potential of the act of singing to contest the cold
death of image consuming in the post-industrial American society.
The fashioning of the dialogic at this point in the novel interrogates
the marketing of the apocalypse as images consumption as false
consciousness.

The apocalypse, therefore, remains a delayed, if not suspended,
moment in Gravity's RainDaw for Pynchon, according to Stacey Olster
(2009:82), is not "preaching the end of the world or a break in
history. On the contrary, the very number of apocalypses in his work
only proves that the ultimate moment of apocalypse has not yet
arrived." Therefore, the idea of the apocalypse in the world of
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Consequently, it is not difficult to see how does Pynchon inscribe
this vision of Rilke in his concluding Puritan. The 'Hand' ensures the
survival of life by turning down the Hour-Glass for a new start when
the rocket (Towers) falls. No rebirth or eschatology accompany this
survival. Temporality simply reigns unchallenged inscribing expired
life in the dark corridors of the archive of historicity and memory.
Although this is supposed to be a Puritan lyric, it is very difficult to
ascribe the 'Hand' to God, i.e,, Providence. lt must be the hand of
nature which checks the apocalyptic drift of time to ensure the
survival of humani(v. This is further supported by the reference to
the 'poor Pretrite' in line four which rules out any possibilities of an
eschatological apocalypse. The Pretrites, those ordinary people,
simply perish but never become Elects, those who receive the
salvation of God after the apocalypse. After all, the author of this
lyric, we are told earlier in Gravily's Roinbow, had written a whole
book on the Pretrites called Oz Preterition. ln this book William
expresses his svmpathy for the down-trodden Pretrites. He even:

argued holiness for these "second Sheep," without
whom there'd be no elect. You can bet the Elect in Boston
were pissed off about that. And it got worse. William felt
that what Jesus was for the elect, Judas Iscariot was for the
Preterite. Everything in the Creation has its equal and
opposite counterpart. How can Jesus be an exception? could
we feel for him anything but horror in the face of the
unnatural, the extracreational? Well, if he is the son of man,
and if what we feel is not horror but love, then we have to
love Judas too. Right? (Gtovity Rainbow|565)

The book brought the anger of the Puritan communi(v in Boston on
William Slothrop because "nobody wanted to hear about all the
Preterite, the many God passes over when he chooses a few for
salvation.rr (Gravity Rainbow:565)The book was banned and
ceremonially burned because it is a stark denial of the eschatologies
and Sortiologies of the biblical apocalypse.

Thus, after highlighting the Pretrites as the only hard reality in
this fallen world the lyric proceeds to the 'Towers,' stands for the
rocket or the destructive power it represents in the Cabbalist
mystical system, brings annihilation rather than redemption to the
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Various critical interpretations have been advanced or suggested
for this song and why Pynchon chooses to end his book with it.
However, most of these interpretations hinges on the songs relation to
the frequently quoted German poet Rilke in Gravity's Roinbow.
Judith Chambers( l99l:273), among others, suggests that In ending
the book with song, Pynchon not only suggests that the poetry of our
language is not dead, but he also echoes Rilke's words in "sonnet 3,"
Book l: "Song is existence." She follows martin Heidegger's
interpretation of these words "to sing the song means to be present in
what is present itself. It means: Dasein, existence"

John Dugdale (in bloom, 2003:204) believes that Rilke's poetry is
used by Pynchon to further harrow the terrors of the imminent
apocalypse in the world of Gravity's Rainbow. Pynchon's opening
words: 'A screaming comes across the sky. It has happened before,
but there is nothing to compare it to now' (Gravily Roinhow: 3) is an
echo of the first line of the Duino Elegies, 'who, if I cried
out/screamed (schriee), would hear me among the angelic orders?',
with a possible additional recollection of Yeats' images of the Second
Coming and the apocalyptic scream. Whereas the last paragraph of
the novel, describing the bombing of Los Angeles, draws on the
'happy failing' of the last line of the Elegies-'itwas not a s/4r, it was
falling, a bright angel of death' (760). Dugdale identifies the rocket
with Rilke's cry and suggests that "Pynchon's 'screaming' condenses
Rilke's cry with the response from the angelic orders he cries for;
that the V2 rocket, and the later the ICBM, are presented as the
incarnation of the terrible Angel of the Elegies." Indeed, Pynchon
later quotes Rilke's poetry \ here the Angel comes closest to being
equated with a destructive apocalypse of divine Judgment:

These tall, these star-blotting Moslem angels ... o wie
spurlos xerlrCle ein Engel den Trostmarkt ... German dreams
of the Tenth- Elegy angel coming, wingbeats already at the
edges of waking, coming to trample spoorless the white
marketplace ... (Gravity Roinbow:341)

Significantly, the Tenth and final Elegy, which ends with the 'happy
thing' falling, is the one favored by Blicero, the admirer of Rilke
(Gravily Rainbow:97-102) who later launches the 00000 which
descends on the Orpheus Theatre in Los Angeles.



r.1r & *4lill hholl Ac" LJ I lur'lll i,l4 iL.c

apocalypse passively because it is also disseminated not by a higher
authority but is part of our desire to belong to the accepted norm of
socio-cultural hegemony.

Alternatively, Pynchon recourses to meditation on time as the
best available option for the self in the face of the nihilism of
textuality and the apocalypse. He forebodes meditatively: "There is
time, if you need the comfort, to touch the person next to you, or to
reach between your own cold legs -.." (Gravity Rainbow:77i)The
significance of this sentence and its timing have been overlooked by
almost all of Pynchon's commentators, although it is crucial for our
understanding what happened to the apocalypse in the last page of
the novel. It establishes its meaning through intertextuality with T.
S. Eliot's "The Love Song of J. Alfred Prufrock." This poem which
has been glossed twice in the text of Gravi4-'s Ruinbow is the acme of
the Western obsession with time. Prufrock is haunted with an
incessant anaphoric repetition of "there is a time, there is a time" but
actually nothing happens. Life as a web of signifying practices is
effaced in the passive flow of temporality. The dream-like night
journey of Prufrock is similar to the audience of the Orpheus
Theatre watching a night movie in that they both experience life as
simulation. Their divorce with the real precludes any possibility of
redemption through apocalyptic events. Temporality, instead, is left
to fulfill this role. lt is appropriate, therefore, for life to end, in this
scheme, with a whimper rather than a bang,

The song which closes the novel seems to advance this reading a

step further. Pynchon himself intrudes finally to ask the audience
and readers alike to sing together a seventeenth century hymn by
"William Slothrop, centuries forgotten and out of print, sung to a

simple and pleasant air of the period."( Gravity RainbowtTTS) He
asks them all to follow the bouncing ball:

There is a Hand to turn the rime,
Though thy Glass today be run,
Till the Light that hath brought the Towers low
Find the last poor Pret'rite one . . .

Till the Riders sleep by ev'ry road,
All through our crippl'd Zone,
With a face on ev'ry mountainside,
And a Soul in ev'ry stone.... (Graviy Rainboh'1776)
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strategies for this passive submission to the culturally generated
commodify images as in the case of the quasi-nature of the
apocalypse at the end of the novel. War and the larger pattern of the
apocalypse are staged but never enacted in the space of the novel.
One way to do this is through the shaping of the novel itself as a
media or visual spectacle by playing on the idea of the novel as a
theatre.

Throughout the novel, the repetition of the word "theatre"
becomes increasingly noticeable as part of Pynchon's strategy to
create visual spectacles through his cinematic writing style, thereby
creating his own theatrics. This is quite evident in the opening
sentences of the novel Gravity's Roinbow opens in a suspenseful,
cinematic fashion with the statement, "A screaming comes across the
sky. It has happened before, but there is nothing to compare it to
now. It is too late. The Evacuation still proceeds, but it's all theatre"
(Gravily Rainbowz3), The reader experiences a cinematic close-up
rather than a chunk of narrative by engaging his\her gaze and
ultimately draws the reader into the scene- they are drawn in and
feel a sense of paranoia and terror because they are unaware of the
exact threat. Such indefinite experience and terror is usually
associated with the human sense of catastrophe and the apocalyptic
events in general. This is why the word 'theatre' is always associated
in Gravity's Rainbow with the staging of the apocalypse. The
subsequent dozens of times references to this word throughout the
bulk of the novel culminates in the final reference to the Orpheus
Theatre in the {inal page ofthe novel. The theatre by now becomes an
icon for the convoluted space of the novel itself as a visual spectacles
where the apocalypse is simultaneously inside and outside. The
danger of the real apocalypse of the nuclear holocaust is being
warded off because the audience\readers are sheltered inside the
movie theatre, inside their culturally marketed fantasies. They see

but never participate. This is more akin to the spirit of the biblical
apocalypse where the human is helpless in front of the inevitable and
the divine. Acceptance of the divine is similar to the submissive
acceptance of the marketed images of the media culture in that both
are commodified images that make the human reality sedative to pain
and nihilism. We accept the authority of the Biblical image of the
apocalypse passively because it is disseminated by an ultimate
authority which divinity. Similarly, we accept the media image of the
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influential book society of the spectacle, the French theorist Guy
Debord shows the extent to which the media reconceptualizes the

consumer's image and perception of reality. In the consumer society
the media culture fascinates the passive consumers with sedative

spectacles and involve them in the semiotics of a new world of
entertainment, information, and consumption, which ultimately
shapes their thought and action into a sort of false consciousness. In
Debord's words (1967:Sec. l8):

When the real world changes into simple images, simple
images become real beings and effective motivations of a

hypnotic behavior. The spectacle as a tendency to make one
see the world by means of various specialized mediations (it
can no longer be grasped directly), naturally finds vision to
be the privileged human sense which the sense of touch was
for other epochs.

Experience and everyday life, including our perception of external
reality and the way we respond to, are thus shaped and mediated by
the spectacles of media culture and the consumer society. The
readers\audienc e of Grovily's Rainbow never experience the
apocalyptic event of the rocket fall firsthand. lt is marketed to them
as a movie image meant for consumption. They never show the
normal signs of alarm of the natural human bent for self-
preservation. Instead, they are bored and shout to hurry the
resumption of the flux of imagery via the movie projector. This is
addiction to the consumption of images. Debord speaks to this effect
when he describes the continual production of media spectacles by
the consumer culture as a sort of a 'opermanent opium war."(Ibid.:
Sec. 44) This negative process is meant to stupefy social subjects and
distracts them from the most urgent task of real life which is the
recovery of their life potential through the avenue of creative work.

The spectacle, as such, is integrally connected to the capitalist
concepts of separation and passivity. Once the individual for in
submissively consuming spectacles he\she is estranged from actively
producing one's life. The correlate of the spectacle, for Debord, is
thus the spectator, the reactive viewer and consumer of a social
system predicated on submission, conformity, and the cultivation of
marketable difference, Pynchon seeks to promote resistance
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It should be noticed that this textual displacement into the
historicity of the apocalypse takes place in the moment the film
projector broke down in the Orpheus Theatre. The light that bums
out in the film projector freezes the frames of history. Pynchon critics
have taken this point in the novel as a crucial starting point for a
reading of the novel as a movie being watched by the readers as
audience in the Orpheus Theatre. In view of the heavy reliance on
techniques associated with 1940s cinema and the frequent references
to such movies, critics , like Scott Simmons (1999:73), contend that
"the novel's overall structure represents us in the 1970s watching a

movie made in the 1940s. i' The structure of Gravity's rainbow as a
movie is not really evident until the last few pages, and indeed, not
obvious until the last page, where "The screen is a dim page spread
before us, white and silent." (Graviry Rainbow :760) Significantly
enough, the last character to be introduced in the book is associated
with the cinema business, the Orpheus Theatre manager, Richard
M, Zhlubb, His tormented experience as a theatre manager is really
an extension of the rocket rider. He is driving down the Santa
Monica Freeway encased in his car, fears a dry cleaning bag, "a
plastic shroud, smothering me to death." (Gravity RainhowlT56) His
nightmare, in Scott's words, " parallels, parodies, and brings up to
date the more "real" vision on the screen of Gottfried encased within
the "erectile plastic" Imipolex G and that encased in the just
launched rocket. The cinema style of the book can only seem
arbitrary without a recognition of this structure." (lbid.) More
specifically, the cinematic space is used in Gravity's Rainbow to
fashion the text of the novel as a visual spectacle. Like the theatre
that stages it, the apocalypse becomes a visual spectacle too for the
reader\audience, This gives art a priori over atrocity. The audience
is impatient with the broken projectors. They hurriedly shout

"Come-on! Start-the-sho-w! Come-on! Start-the-show!" (Gravity
Rainbow :776) The audience simply can't bear the painful reality of
the impending nuclear apocalypse. They, instead, prefer to recoil in
the virtual reality of the cinematic space of the novel where death is
no more than an act of textual eclipse.

Evidently, Pynchon is trying to construct the apocalypse as a
media spectacle in order to resist the conventional readership of the
apocalypse as inevitable. Pynchon, in this respect, seems to draw on
the theories of French Receptionist popular in the 1960s. ln his
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governed by magical forces rather than logical ones, and we will
misread his fiction if we expect it to be confined to the empirical
world." The transgression of the familiar with the unfamiliar and the
realistic *'ith the hyperrealistic have long been recognized as the most
pertinenf aspects of the fantastic in literature but with
postmodernism such transgression attending the fantastic became
itself a textual strategy to problematize the thin line between
textualit_v and discourse. Postmodernism uses the fantastic to
deconstruct this line by postulating a process of deconstructive self-
fashioning. Jacques Derrida 's famous battle cry "There is nothing
outside the text" and that reality is nothing but the product of
contending discursive practices which attain ideological hegemony in
the grip of textuality have become the commonplaces of postmodern
mentalify. Everything in Grwity's Rainbow, as such, becomes an
inscription of the trace of the apocalypse. The text may try to avert
the apocalyptic doom through temporal transgression but its very
politics remain essentially apocalyptic. Gravity mediates temporality
doing essentially the deferral job of textuality itself. The rocket as an
expression of the apocalyptic desire of humanity is caught in a
process oftextual differal shifting its signifieds into the universality of
the nuclear holocaust. Upon its launching from Germany in the late
1945, the 00001 rocket is already the product of a constellation of
competing apocalyptic discourses such as the system, science,
religion ....etc. The ascension of the rocket through death\desire is
betrayed by the 'Counterforce' of gravity\ textuality. It falls outside
the main story in the margins of the text which is the presence of the
act of writing. The apocalyptic rocket is self-fashioned into a 'fallen
star' bringing in a reminiscence of the Biblical doom. Michael Seidel
(1978:210) opines that 'rthe final page of Gravity's Rainbow reveals
the satirically entropic order. There is no holy grail, no pot of gold at
the end of the rainbow, only a parodic transcendence,'r lt is not only
that the materialism of the natural law of entropy counters the
spiriturl transcendence over matter and death that Man is bourn to
seek but also recycles the inevitable apocalypse of the fall over
human history. This process of self-fashioning displaces narrative
closure into a sort of perpetual counter-transcendence. The gravity's
angel thus escapes history into the historicity of the apocalypse which
always shadows human destiny .
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Nevertheless, the apocalypse does not materialize, at least on the
pages of the novel. This linal scene is supposed to bring about a kind
of an apocalyptic closure to Pynchonrs encyclopediatic narrative. But
GraviE's Rainbow resists sueh a closure in favor of a more open and
ambivalent ending. The rocket is suspended in its last delta-t over the
roof of the Orpheus Theatre in Los Angeles while the bored audience
are agitated to resume the night movie after a bulb burns out. It
seems that Pynchon freezes the whole scene like in the movies as a
personal wish to avoid the unavoidable at least textually. Critics of
the literary apocalypse find this avoidance to represent the
apocalypse, especially the nuclear one, an event common among
novelists. They either stop short before it happens or inhabit a
liminal space after the disaster. The hypothetical space of nuclear
holocaust cannot be inhabited or envisioned by the literary
imagination. Writers can only skirt the edge of such horrible disaster
because they are quite helpless to comprehend or represent it.
Nuclear apocalypse can only be approached by indirection because it
challenges the very foundation of the human imagination. (Gyugell,
2009|2)

Unlike apocalyptic narratives, nuclear holocaust precludes the
possibility of a narrative structure because annihilation alludes
narrative closure. This should also account for the relative absence of
the nuclear bombing of Hiroshima and Nagasaki from such a vast
compendium of contemporary apocalyptic narratives as Gravillt's
Rainbow. The disordered letters of the newspaper headline that
Slothrop strike upon in the ruins of a German city testifies to the
impossibility of textualizing the event. Similarly, the American
apocalypse never materializes on Pynchon's pages because it is
projected into a dead time that falls outside the boundaries of
human temporality and language.

But such a transgression of chronology and location and the
attending suspension of the apocalyptic ending requires a suspension
of disbelief in the Coleridgean sense. Such moments of suspension
belongs exclusively to the fantastic which is not unfamiliar in
Pynchon's fiction. Pynchon, writes Douglas Fowler (Qtd. in Patell,
20012126-7), "does not enter into any coyenant with the reader as to
what is oreal' and what is 'fantastic.' His fiction is fantastic in its
essence, not incidentally or symbolically. He does not hold up a

mirror to nature, but steps through the looking glass into a realm
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choosing Los Angeles he achieves a double effect: First, he chooses
Los Angeles because it is the cultural seat of present day America, a

city where secularized America is at its best. It is really the negative
end of the process of the transformation of the theological conception
of the new Land into the mundane and the existential. Seeond" the
invocation of the word 'angels' in the name of the city is highly
evocative of both the debasement of the Puritan ideals for America
and the rocket association with Biblical apocalypse. Los Angeles
means "the angels" in Spanish, but the city's full name is "La
Ciudad de la Reina de los Angeles't (rrThe City of the Queen of the
Angels"). The Virgin Mary can also be referred to as the Queen of
the Angels. (Merriam-llebster's Collegiate Dictionory, Tth ed.) The city
has never been up to its name and it is really the icon of modern
secular American mind. The departure with the ideals necessitates a
completely different apocalypse. The frequent references to the
falling rocket as the 'angel of death' indicates that the impending
apocalypse is pseudo-theological in essence, Pynchon borrows from
the theological terminology of the Biblical apocalypse but subverts
them by putting them in a paradoxical context. It is a nuclear attack
and Pynchon uses Biblical imagery to describe it in order to remind
the reader that this is not a mere human caused annihilation but a
form of de-eschatologized apocalypse, one that is more retributive
than redemptive. Pynchon describes such an apocalypse in the
following terms: "But it was not a star, it was falling, a bright angel
of death. And in the darkening and awful expanse of screen
something has kept on, a film we have not learned to see ... it is now a
closeup of the face, a face we all know-" (Gruvity Rainbow :775)This
death, mere death as annihilation as opposed to the vanity of human
wishes that the'star' comes to represent. Pynchon might allude here
to either the habit of wish making at seeing a falling star (meteor) or
that star described in the Biblical prophesies as the herald of the
apocalypse that God shall certainly bring about at the end of time.
Either way, the very possibility of any human expectation or hope of
a divine apocalypse is mocked with the denial of any chance for even
an illusory escape into wistful wishing for a transcendence or, at
least, an aversion ofthe nihilistic doom. The denial extends further to
encompass the very possibility of imagining the rocket as a falling
star to simulate a divine herald or omen of a God-ordained
apocalypse.
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apocalypse subverts it into arena of human history as an event solely
shaped by human agency.

This subversion of the teleological into the historical in the
Biblical apocalypse is actually one of the strategies that Pynchon
employs to tlring about an apocalyptic closure in his text. In an
episode of the fourth part of Gravity's Rainbow subtitled "Streets,"
Slothrop finds a scrap of newspaper with the nonsensical headline
"MB DRO / ROSHI" (Grovity Rainbow:707). The context of the
passage makes it obvious that the whole headline must be "A BONTB
DROPPED ON HIROSHIMA." The historical reference coincides
with Slothrop's dark forebodings on looking at the destroyed
buildings in an unspecified German city. He feels as if wondering
through a destroyed city that has itself been the target of some such
nuclear bomb: "Perhaps there is a new bomb that can destroy only
the insides of structures." Here he speculates about \,vhat would later
be described as the cffect of the H Bomb. This moment is prophetic
of the apocalyptic implicature of such a weapon for P-vnchon's ironic
narrator strangely muses "why was he looking upward?"( Grovity
Rsinbox':706). The skeptical tone of this sudden remark is clear and
loud. The heavenly plan of redemptive apocalypse is no longer valid
in the face of this utter nihilism of the newly invented nuclear
apocalypse. Alternatively, this gesture of questioning relocates the
origins and intent of the apocalypse from the inevitability of a

divinely foretold closure to the relativity of human agency. This
means that the apocalypse, as Pynchon imagines itn is no longer a
teleological terror for doomsday loses its unitary nature as the
ultimate divine closure of human time. The Biblical Armageddon has
become mere uncalculated side-effect of human technological
progress.

Hiroshima might be a distant event in the margins of Gravity's
Rainbox, but the 1973 Los Angels is a textual space for the
inevitability of the nuclear apocalypse. The 0000 Rocket that Blicero
launches late in 1945 transcends time as well as geography to target
this American city in an alternate present where the American
president Richard Nixon is caricatured as Richard l\{. Zhlubb' night
manager of the Orpheus Theatre, Pynchon's choice of Los Angeles is
significant, He did not chose Boston or new England the seat of the
early settlers of America to symbolize the failure of their theological
vision of the 'New Eden' and the promise of 'Manifest Destiny.' By

z.1L 2t^ .
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Destiny, which was coined in the 1840s to justify the American
expansion Westward, is no longer heralding the redemptive
eschatologies of a divine apocalypse, This is an ironic reversal in
history as well as in literary representation highlighted by the
absence of the divine redemption and coupled with a purely human
agency of the awaited apocalypse . Grovity's Rainbot advances a

purely secular apocalypse through a purely human cataclysm,
producing a dystopian vision of America which ultimately mocks the
very concept of Manifest Destiny of the early Puritan settlers in the
New World.

Gravity's Rainbow, however, is not unique in this vision of the
secular or ironic apocalypse. It merely reproduces the historical
consciousness of the post WWII era. "Since the end of World War
II," says cultural historian Daniel Wojcik (1997:98)," visions and
beliefs about the end of the world appear to have become
increasingly pessimistic, stressing cataclysmic disaster as much as
previous millenarian visions emphasized the imminent arrival of a
redemptive new era." The transcendental, millennial vision of
America as a redemptive paradise or the New Eden became more
bleak and apocalyptic in nature in the second half of the twentieth
century. The secular apocalypse hinges on the destructive capabilities
of human beings. Such apocalyptic scenarios tend to describe
unredemptive worldly cataclysm initiated by human ignorance,
unchecked technological progress, or chance natural mega disasters,
The sinister human potential for evil underlies all these causes.
Secular apocalypse, therefore, tends to emphasize the human
nihilism regardless of its causes or ends. One of the most widespread
and most fatalistic secular apocalyptic scenarios imagined is the
vision of the world destroyed by nuclear weapons. The inevitability
of the nuclear apocalypse is, no wonder, the major shaping force of
the fatality that colored the modern imagination. Louise Kawada
(qted, in Wojcik, 1997:98) notes in this respect that the "Images of
Hiroshima and Nagasaki, the Holocaust, Vietnam (rendered by
filmmaker Francis Ford Coppola as Apocalypse Now) give
unalterable contours to the landscape of contemporary memory.
Apocalypse is no longer a dark shapeless terror, but a statistically
documented event, complete with date, time, and place." Human
knowledge rationalizes the horror of the apocalypse so as to
undermine its teleology. The violation of the divine origins of the
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as therNew Eden', as the early setllers had envisioned, has become a
garden of evil.(Northcott, 2004:f5-6) lt lost its utopian spirit of
cultural innocence through the process of imperial self-fashioning
after the historic-religious models of post-Enlightenment Europe.
The equation of 'empire' with 'death' affects a cultural poetics of
apocalyptic historicity. This death is conceptual rather than actual. It
is apocalyptic as it is meant to fulfill eschatological ends. The Turkish
scholar Akca Atac(2007) phrases this eloquently when he says that
"at the heart of apocalyptic, there is empire - an empire which is
entangled in Realpolitik but at the same time pertains to God's plan
for mankind...the apocalyptic empire is to play a unique role on
earth, influence world politics and finally offer the imperial seat to
Christ when the time comes." This is a peculiarly western tradition
that started with the Roman empire and descending through
modern European imperial powers to the United States in the
twentieth century, The centrality of the apocalyptic vision to the
American imperial discourse is established by the early European
settlers in America. Zamora advances this argument by suggesting
that "the earliest Puritan texts attest to constant attempts to unite
apocalyptic theology and American history: The New World is
directly associated with the culmination of history." (Zamora,
1989:9) Clearly the New World as the site of a re-created Eden
offered the early puritan settlers the opportunity to enact the
apocalyptic narrative attending the typology of the earthly Eden in
the Bible. This Biblical ideal becomes America's manifest destiny.
But with the corruption of this promised land with material ideals of
the OId World America loses its ability to offer the fulfillment of
renewal or redemption brings to the fore the question of when and
where Armageddon would occur. Thus, failure engenders quest and
expansion because "if New England failed to resolve into the
Promised Land,'some other place'would be found, and the Puritan
eschatological hopes would reconstitute themselves as America
expanded across the continent." (Ibid.) It is at this moment that the
American colonial discourse became imperial in the European sense

of the word. The Promised Land of the puritans became an empire, a
' Kingdom of Death, in Pynchon's words. The 'death colonies,' says
Pynchon above, expanded into the 'kingdom of death,' because
expansion and colonialism entail death and displacement of the
colonized inferior races. Alternatively the concept of Manifest



peace. Plicero inscribes a process of transformation of being into the
original state of light and peace before the original sin and the fall.
This is a transcendence of the earthly into the divine and, according
to Blicero, it can be achieved through bringing the Biblical
apocalypse on earth. It is through this apocalyptic transcendence that
Blicero can be re-united with his lover outside the boundaries of life
and death in eternity. Blicero's firing ofthe rocket is but one example
of the ritual murder that is committed in the name of religion for
such an action, according to Dwight Eddins (1984:186), "symbolizes
an artificial apocalypse, engineered to celebrate the religion of
Gnostic artifice."23 The human-engineered apocalypse is never
redemptive and wish-bound as it remains historical and self-
destructive. The death that Bilcero strives to transcend through the
rocket is the ultimate end for the rocket is betrayed by gravity and
becomes the agent ofthe death that it was employed to transcend.

Blicero uses violent disruption to realize his dream of apocalypse.
The ideology underlying this dream might be perverted but its end is
highly suggestive. He uses the 00001 rocket to target America. The
invocation of America as the site of the apocalypse is very significant
in the conceptualization of the apocalypse as a process of cultural
metaphysics.

Just prior to his sentimental speech on achieving transcendence
with Gottfried, Blicero describes the imperial process that signifies
the creation of the "Kingdom of Death" in Biblical and historical
terms:

America was the edge of the World. A message for
Europe, continent-sized, inescapable. l. . .l In Africa, Asia,
Amerindia, Oceana, Europe came and established its
order of Analysis and Death. What it could not use, it
killed or altered. In time the death-colonies grew strong
enough to break away. But the impulse to empire, the
mission to propagate death, the structure of it, kept on.
Norv we are in the last phase, American Death has come to
occupy Europe, It has learned empire from its old
metropolis.(Gravity Ru i n bow:1 37 )

Pynchon, here, delineates the corruption of the American dream
through the contamination of the European will to power. America
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The persistence, then, of structures favoring death.
Death converted into more death. Perfecting its reign,
just as the buried coal grows denser, and overlaid with
more strata-epoch on top of epoch, city on top of
ruined city. This is the sign of Death the impersonator ..
(169-70)

Defined by war and material production of historicity, Pynchon
distances death as the Cartesian \l'all of Western philosophy and
history. Blicero, aka Weissmann, one of Pynchon's most fiendish
characters, describes the Western obsession with death as ultimate
way to attain the salvation of the apocalypse as follows: "Europe had
lbund the site lbr its Kingdom of Death, that special Death the West
had invented. " ( G ravirxn Rainbow:736) The Kingdom of death and its
Western site that Pynchon speaks of are but the Biblical tradition of
the apocalypse that the mind of Christian Europe had succumbed to
during these last two thousands of its history. Wars are waged and
mass deaths are committed in the pursuit to establish the kingdom of
God on earth via apocalypse. Western culture as such has come to be
obsessed with the wish to death and power that such philosophers as

Nietzsche diagnosed as the primal cause of the Western cultural
nihilism.

Furthermore, Blicero makes clear the apocalyptic overtone of his
speech soon when he speaks to his cherubic lover Gottfried as he
loads him into the ultimate weapon of the apocalypse, the 0000
rocket: "I want to break out - to leave this cycle of infection and
death. I want to be taken in love: so taken that you and [, and death,
and life, will be gathered, inseparable, into the radiance of what we
would become. . . ."(Gravity Rainbotrt:737). Thantos prevails as Eros
is banished to oblivion under the inescapable grip of the logos of
death. This failure of the bond of love points to the degree Western
culture is obsessed with death as a new start via apocalypse. This is

the result of Calvinist indoctrination of death as the cultural index of
Original Sin. However secular might Pynchon be these obsessions
underlie the apocalyptic narratives in Gravity's Rainbow. Human
reality is fallen. It is a vicious cycle of infection and death because of
Man's original sin. The love that Blicero highlights as a salvation is

not secular or spiritual. lt is the love of God that is described as

'radiance' which means either the majesty of God or peace, spiritual
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the apocalypse, where the eschaton means the end of times' iudgment
day which itself guarantees soteriology-who is saved.

This is but a manifestation of Pynchon's vision of life as perpetual
transformation rather than a series of violent disruptions. He makes
this clear when he uses for his epigraph of Gravity's Roinbow a
quotation from the remarks of Wernher von Braun, the Nazi and
NASA rocket engineer, before the July 1969 Apollo moon launch:
" Nature does not know extinction; all it knows is transformation.
Everything science has taught me, and continues to teach me,
strengthens my belief in the continuity of spiritual existence after
death." Most of Gravilltts Rainhow's commentators mistakenly take
this as a manifestation of Pynchon's Gnosticism- knowledge as the
sole agency of human redemption. Steven Weisenburger in his
authoritative A Gravity's Rsinbow Companion is typical of this
tendency: He asserts that this epigraph is used to epitomize the "idea
that science is another of the means humans use in the attempt to
surmount 'extinction."' (1988:f5) He further goes to state that this
scientific endeavor "will soon correspond with other disciplines
represented in the novel." (Ibid.) The point of weakness in such
interpretations is that they stop at the word 'transformation' in the
epigraph forcing Braun and Pynchon into straight-jacket Agnostic
position. Reading this 'transformation' in the context of the whole
epigraph, indeed of Braun's whole speech, will show that this
transformation is not a process of salvation or preservation against
annihilation, It is rather a process of transcendence whereby the man
transcends the limitation of physical existence into the salvation of
spiritual freedom. Transformation as transcendence is not mystical
as it requires the agency of death as a threshold to the ultimate
liberation from materialism and history. Extinction in the form of
ending and apocalypse is inescapable as it conditions and directs
historicity and human mentality. Material salvation through
knowledge is impossible as such. It can only momentarily subvert the
inevitable. A true salvation can only be attained through death
transcendence. Pynchon seems to read death as a phenomenon of
cultural metaphysics, Pynchon makes this clear in Gravity's Rainbow
when he says:
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vision of the apocalypse nullifies any eschatological or soteriological
possibilities characteristic of the Biblical apocalypse. Time no Ionger
proves redemptive or regenerative in this kind of apocalypse. This
nihilistic attitude of the apocalypse in Gravity,s Rainbow is
concretized by employing it in the form of cautionary tales of
technological hubris, notably, the rocket as an agency of nuclear
apocalypse at the end of the novel.

Because the rocket is itself a product of another system of beliefs,
the rhetoric of apocalypse it comes to express is both an era-bound
and a trans-historical system, Pynchon's framing of his apocalyptic
vision with war narratives is meant to epitomize the cosmology of the
apocalypse as wish fulfillment of the human will to death. However,
Pynchon's World War II remains an historical fact but is completely
devoid of its apocalyptic significance, at least, on the level of textual
representation. His war never disrupts history radically in terms of
ends and beginnings. It only leads to another Cold War and to the
creation of the Zone, which is a psychic state of irreality that comes
to exist in the war zone of Europe during 1944, represents an
analogous location of mediation between past and future. Slothrop,
Pynchon's sometime cetrtral character, reflects on the essence of the
Zone as he walks through it as follows:

Maybe for a little while all the fences are down, one
road as good as another, the whole space of the Zone
cleared, depolarized, and somewhere inside the waste of it a

single set of coordinates from which to proceed, without
elect, without preterite, without even nationality to fuck it
up, (G ravity Rai nbow:566)

The determinacy of the apocalypse is over in such an imaginary state.
The only interplay allowed in such a state is that of tempomlity. The
very historicity ofthe apocalypse is negated as the ultimate end ofthe
all-dominant logos of temporality, The absence of the apocalypse as a
force in the world of the Zone is best seen in the negation of the
distinction between the Elects and the Preterites, those chosen for
salvation and those doomed to damnation. Such a negation would
undoubtedly undermine the very notions of eschatology and
soteriology that make up the orthodox Judeo-Christian traditions of
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Pynchon weds science with religious discourse to rationalize the

apocalypse in modern terms' He borrows the term 'entropy' from
thermodynamics to fashion the genesis of the apocalyptic ending of
life cycle. Entropy is actually one of Pynchon's favorite metaphors
for the human existence in the twentieth century. Entropy denotes a

thermodynamic process which accounts, in Edward Mendelson's
words, for "the slowing down of a system, the calcifying decay of life
and available energ),on a scale that may be minute or global"'(in
Bloom, 2003: l2) lf the Biblical inception of the human world is based
on the evil and sin that the Serpent brought into the primordial
innocence before the Fall, entropy, as a scientific term, accounts for
the inevitable destruction of this fallen world and that this
destruction is even latent in its very material foundations. Thus, by
extending this principle of entropy one can logically deduce that ,the

universe itself must eventually suffer a "heat-death," reduced and
simplified to a luke warm system in which no energy may be used for
any purpose." (Ibid.) Such a reading of the system as fatally
entropic can account for the rocket as system, as both follow entropic
rules that ensure apocalyptic destruction, The serpentine rocket flies
in an attempt to break the circle of the earth in what amount to a
transcendence of the earthly limitations. Yet, its attempt is doomed to
failure by the law of entropy. Once it consumes its energy it comes
under the grip of gravig. Its fall ensures destruction in the human
world.

Pynchon, here, conveys a secular mode of apocalypse in spite of
the rich Biblical reverberence in this passage. The critic Lee Quinby
(1994:xvi) describes this mode of apocalypse as history "moving
towards entropic inertia... This is the dystopian view that history has
exhausted itself. The irony is that we live on beyond morality or
meaning." This kind of apocalypse is quite different from the Biblical
or theological apocalypse in that it is utterly nihilistic and denies any
possibilify of human salvation by whatever power in the universe.
The critic Lois Parkinson Zamora (1989:52) further suggests that
this apocalyptic mode is used by Pynchon as a reaction against the
"anth ropomorphism of traditional apocalypse" in favor of "the black
mechanism of a purely physical world that is irreversibly running
out of energy." He emplovs the thermodynamics process of entropy
which functions as a metaphor for envisioning this kind of
apocalyptic mode. The absence of redemption from this entropic
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tower, He expresses this in Cabbalist terms: "The Ravens of Death
have now tasted of the Poison of God . . . but in doses small enough
not to sicken but to bring on, like the Amanita muscaria, a very
peculiar state of mind. . . . They have no official name, but they are
the Rocket's guardian demons." (Graviq,* RuinbowtT62-3) These
demons represent, in Blakean terms, the ideologies and philosophic
paradigms ofthe post-Enlightenment west that produced the rocket-
gospel of war and apocalypse.

This association of the rocket with the System is based on their
mutual apocalyptic implications. This is elucidated later in the
Kekul6 section. Kekule, the German chemist who discovered the
structure of aromatic chemicals, dreamt of "the Great Serpent
holding its own tail in its mouth, the dreaming Serpent which
surrounds the World." (Gravity Rainbow:4t9) This is the rocket
which is invoked as the Biblical Serpent to epitomize the death and
destruction it is capable of bringing about in the human world.
Pynchon, however, elaborates this dream into an extended allegory
on the postmodern condition. Pynchon's allegory may be long but
worth quoting in full here:

The Serpent that announces, "The World is a closed
thing, cyclical, resonant, eternally-returning," is to be
delivered into a system whose only aim is to violate the
Cycle. Taking and not giving back, demanding that
"productivity" and "earnings" keep on increasing rvith
time, the System removing from the rest of the World
these vast quantities of energy to keep its own tiny
desperate fraction showing a profit: and not only most of
humanity'-most of the World, animal, vegetable and
mineral, is laid waste in the process. The System may or
may not understand that it's only buying time. And that
time is an artificial resource to begin with, of no value to
anyone or anything but the System, which sooner or
later must crash to its death, when its addiction to
energy has become more than the rest of the World can
supply, dragging with it innocent souls all along the
chain of life. (Gravity Rainbow: 419)
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apocalypticalty doomed atmosphere of war and paranoia that the
noYel invokes.

The rocket is the icon of the novel itself. Rockets hover over the
entire action of Groviry's Rainbow, both literally and metaphorically,
as the human means of death and the apocalypse. Highly destructive
V-2 rockets keep striking London throughout the novel, establishing
a dense atmosphere of the apocalypse. The rocket is not only the
ultimate product of the technological progress in the twentieth
century but figures as an emblem of the age's apocalyptic mind. [t
endorses the two contrary phenomena that shape the human
condition: apocalyptic determinism and transcendence. Its ascension
represents the human desire for transcendence which is betrayed by
Newtonian gravity. The determinism of gravity is bound by
apocalyptic fall. Thus, in order to universalize this implication ofthe
rocket into belief and ritualism Pynchon invokes Tarot symbolism
and Cabbalist mysticism to mythsize, the 0000 rocket. Blicero, the
human initiator of the apocalypse, has the tarot card of the Tower
which Pynchon reads in Freudian terms as a phallic figure denoting
Eros and life. Yet, due to its heary Biblical history as a religious
emblem it is also taken, according to Pynchon, " any System which
cannot tolerate heresy: a system which, by its nature, must sooner or
Iater fall. We know by now that it is also the Rocket." (Gravity
Roinbowz 762)Similarly, the Tower as Rocket figures in the Cabbalist
system of mysticism as combining both the divinity of creation and
the agency of human destruction. The path of the tower on the
Cabbalist Tree of life is one of victory and sex. It is haunted by two
evil demons or Qlippoth which are the Raven of Death and the
Poison of God. Because the rocket conceals the Tree of Life whose
ten paths or Sephiroth correspond to the rocket countdown, the critic
Dwight Eddins (1984:179) finds the rocket as the "sacred guarantor
of return is thus co-opted by technological mysticism as part of a one-
way process designed to thwart the renewal of live, which Captain
Belicero disparages as 'this cycle of infection and death. (p.738)."'
This is precisely how the rocket works as an agent ofthe apocalypse.
It entraps life within an eschatological cycle ofeternal return to what
the Zone-Hereros calls "holy centers."

Pynchon reads the rocket as the ultimate avatar of the teleology
of death in the system of Cabbalist mysticism. He says that new order
of demons evolved, working their peculiar evil of the path of the
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A Reading ofthe Apocalypse in Thomas Pynchon's
Gravity's Rainbow

Although Thomas Pynchon's Gruvity's Ruinbow (1973) is a highly
apocalyptic narrative, its eschatological vision alludes definition. The
novel advertises the classic 'end of the world' scenario within the
textual boundaries of a highly apocalyptic Second World (and Cold)
war narrative but the apocalypse fails to acquire the status of an
event in narrativity.

The deeply paranoid atmosphere of the second World War and
the Cold War era where the novel is mostly set makes its numerous
characters live lives heightened by the tension of doomed days. The
symbols of apocalypse proliferate in the novel such as falling rockets,
warring nations nearing extinction, and the terror of anarchy is

imminent as the countdown for the final apocalypse is coming to an
end. But the novel's tone varies, and the intricate narrative lines that
unfold under the shadows of the falling rockets defy the countdown
of the last detonation. The apocalypse becomes a suspended moment
of textual indeterminacy. The novel's penultimate moment of utter
nuclear annihilation strangely ends u napocalyptically into bouncing-
ball singsong.

Pynchon does not deny or believe in the possibility of the
apocalypse in terms of history or being. But his text simply does not
allow for its textual domestication as a space. A text like Gravit7''s
Rsinhow is too subversive to admit the materiality of such an event
that supersedes human mentality. The apocalypse looses its
materiality as both a historical event and a textual moment in
Pynchon's narrative not because any postmodern subversive strategy
or a skeptical or parodic logic. It is rather the effect of a counter
discourse. Cravity's Rainbow has its apocalyptic moments but are
textually effaced through the promotion of a counter discourse of
transcendence. Apocalypse, in Pynchon's text, is subverted but never
replaced by agnosticism as an alluring alternative for knowledge, as

the agency of the agnostic redemption, is the very medium of the
apocalyptic disruption of human history that the novel seeks to
escape. Knowledge takes the form of technology in human world. The
destructive nature of this technological knowledge is epitomized in
the novel by rockets and rocketry and hence the highly
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A READING OF THE APOCALYPSE IN THOMAS
PYNCHON'S GRAVITY'S RAINBOII/

Asst. Prof. Majeed U. Jadwe (PhD.)
College of Arts - Anbar University

Abstract:
Although Thomas Pynchon incorporates apocalyptic narratives in

his highly complex novel Gravity's Rainbow (1973), no apocalyptic
events materialize in that novel. Each apocalyptic narrative is set and
then subverted or effaced through the promotion of a counter
transcendence which is mainly textual in nature. Pynchon
interrogates the apocalypse as a visual spectacle of the media culture
which entraps the reader\consumer into a false reality.
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