
ISSN:1813 1662 2014 ( 2) lg ,il,,ar, rr!'J! 'j'-t i+

qlsilt O,y'.lt plrsuta.,;grJl rtii!
GJri r-1 eiL. i{,

it;t. ,r;t. J4At a,-!. 
'!!)'r.,- '!-]5. 

-) 
,t\') 4ut.i

(2ottl 9 I 27 :ildlt fpu ---- 2otol 9 I 2 :f13-lr G/ir )

oarlt
,o$! +r & J) -. JLll [a 'Js.i!,.1.ipl ,i 4rslt 9,,.1rg u d.-, )l {lt K a,tli I t* *r,"t!.ia$rlr. e cur)l

di+ c,LjLJl 'ur,lr .c,Lj.J 11,& Jj- uF ci- dJ L!,i cJi#ll lrt^ a, .rliryl ,glo +r.'3 ir. .Jp iE q; c+rlt dJt ol -rt
o. jilt irlr Ll rcr.l- r;5- rq1.i & fL-rlt J.;sr,i. aJ- ", 

(.:,r- .'.r-r- ."F,) .lLlrJ. I cUr) al*! i+!,J J. tJ,

rl;Jj.I dJUtlJ i!l)- dp'L 6 leJr. r cl.iJ.riJl ci-J,!.ll ar6: J u,i.rLs.:ll c.)-Ll j.Jr: $B g. i$ cur)l :r. _r

..Ui)l dJ+jrlA slc J.rcfL
.'.'..'l Jlli'.Jl :"gi-y- ,.1.r::-"1 ,; /!l +i1J"lt,/.grujl O,::tl ci! '.Jl ,tny &iaJ! CIJ':tl F3 cr+l llr d
(ltilj) 1rl-!l -.rrll ,ur) .fu'L CU,II r: -ii .rj- gll tirl"ll ul . srlJl l*j dr--ll .:J .U.is (r..ri:-l r,i. lill 'oJFL i!..511

F ll +lI-Ylr:+Jl cJsJlrhx-L Cllilli.i r!.31iJr' r'.rF iirj. d..'. lar:ar. JJ"ll d.l.rsr1Jl!-r iJo rL,-JL

O-irr-Jl ciS,J ! y,6 U'1,Uar:i-ttLP 'r '-,rGeneralized Regression Neual Network(GRNI.o iS$ alr:-l
.i.+l,lel ir.J,tl ('j i-.i.Il ,jrAI lr'o Lt.s..i-E!. JE-j, l-{! -.r!ll ill.Jl ql+L.- &. dslJl cjinl l:. r liuL,Ltcl

.cFl y'rt 14u,1o5 ,rersion 6.5) r;! e-1j-'1a & F
:l..rLlt

i-!-r ds ..{!.i.ll C,L.JLJ i*. r.-r (,L fUJl J^ e.llall cllr,6!i-r clJ,E d ,:-s girl p.Ul r.la ot-j.ll dFl , 'u-r

ouJ.-l| .ir,,* u. s-$l !l a-,irl .,.i,ctt-ill &Lr o. iiSl O-j l^rti eit _+L!J !- 6LjL-U 1-rL.il !.Jj
g:rlt rp;lt .r,s1 ,..11 r,+l ilLJl d &J3 qr:rl qilll J ..!ti.it cirtJ:)tJ &t ltJ &t-Jt JA .irn i-lru O-r r .JL .tljEll
d-:-l .+., lJ .l,rJpj' r ilLjt .r.r C& J I J-ir arl Cr.3-{ i-JilJl Jl}ill o- (.l-J,tJ i-rla oL-J ' r:!1,.}LJl

) i.+i)- OUI .r-r- crll clL-:l 6!,jS O.Jj dL.-:l Lil,-J -. J- C- :sr 6UlJl fJ.UJ r+-iJll .:t$!t i,,l .1r-. jJtr
rr-J J dEL-jl sJ. E)-!}j ots ql (JJ..,- Ldliil Js+ J '*d:l +J.rll r+ ci.-e!l e,r.J.6Ll.ll -xt!J i5J- J

^J 
q.l-,-r.rr ar.rs: Ol .,.+, 'Lii)l iJL. iJ.'.r L. tl ,Jlc lliL-ll ,."J.I-X +.pl driJ rr,rl-r .crLrLi .{,J,ja

.[6ll^J-S n!L- rur) t l .t1] :rill !.;:ll .:.t -,l.ll L.p, i.-;31 -rp11
,:+Jl l{l .J.:J'.!r-; L.+. U},,.-t ,Jldl ar.-ll aF {!ll i3r'i coAl .:.t -rl- d .:Jt"J.ll rui'l \rr+ drLrul

sA lrJJ.a+rll.:.)t .!U elL:ll JJl !tsl| alss-l O+ 1lf,.ll .i+i,J,! r-Hrl (JL l""+nd ''--,J..I{tJl ,,.1.".y,

l"tn ea '.'L.)l ;!: CB,r ,Jilb pull u- ijri- d,c. ;_rLp i:iL J+ $l !n .I qr! illl r{J-:Ltllenl{ll JJ.r.ll Jii
i::+ Yl.i.g.ruJ,ll e,r:ll c,ll JJI .,n ir.;,-Jl O- iifri. eliill cb*l l"rLll iils al*1 lsr t+rJ. J)iiL4 J}rX

q, L- l.rl iJiUro;J..-r +n 1rr.lll Cill Dy.j[rIU+U ,-.Jr-,.Fr) klls-:l lils i,JJl rlLjl ,tLJ OS., c,r-.t2]

c!:il(,rUJJ O'r,ll cJll lJJl sf.5r..liiYl (,lc'.JFl'e.6 .'AJs.d4)'rtr uiL-i' ,lltn .:.I-rL- i-. j Jilr (.9
lrj- '.J"-lr ors irl &ri qrrrrjlslJr (]r;riLr u-+l e.ljilr .nl [3] [4](3!,,1" J.sLr ,(JJ-
'f+ 

f Lf.a g"g diL, asrl- r rr-r'. cl,,$ll ur J-i6 (,lo crr ,L !l cltjJl s-lc "-;.,r,i., ns at 'Ell+ ,r-,
.[7]l{3li-L I"J.JI aFi 1i-..iJ r,Jl Ul 'ui)l (1- 700 \J.-;) &}yl ".. er.Lll l" lq.rjr r-i,;f.1

.g.)L-JJl eJl6ll 
(Jti JJJI ,liiy &!i,Jf alIl r:Cs.rll l:Ir \ri r.rrrtl .J _rt-. !l .,L 1r'-ll ilt-Jll Lr:6,.4 r'\r .r)rll Jl

Jll 6rrJl arirr* J'r.. -l #Jll i-*lli.ip$t ,rr 'orJF,ilr i-.ilr J) l.lLj fi a,J.crubrjt auJ+d qlur.U

iiJul ei Ll .,rL:<.-...'.-l 1-. Blr 6-j!b i,r...b3!...-'r. -l llLjt l,.t]sr o"lrt F6L,rni<.ilrJul r!. j.i- dlnt .!!
.iJt-!l 6l!l 'Uil # I,,rL!l .sJ Ul ,[5] '.r_r.-iJl 1€ll JJ u6r.Il d{, J,lrll }d r.{, rrl|

rt+ cr)tairl dbLJ c$.3 r3 l'lA li. - stLLll !.e #
J r-'!)t-rl 6j,{-J r c,t-r-lt .:,rs!i r o"stil J .-i:qlls .u.tilt

c,is .!.!l] Or aijl+Js!1J..j.*l , ,.!t-_, O- ,$1j| U Jj,I

172



ISSN:lEl3 - 1662

rU+ -j cover text ea.i ,ll+) 'lld t<+I -.rU! rl.r ilUo ,,J
.=- (cover Audio o1- 'u+ -j cover image -.-L1,-

'.Jl+..!r si- C\3. as+ .(Stego)r,g!- L-r erjr, i-,t*-lt

iS!.: Jri!-l ta-Jl l:rr \r-i f l-lJ .etnYl i+l- .,-1"
Generalized Regression Neural Network (GRNN)

J.-3u irre e-r(l) JrJr .[9] 0l cEll # ..,-..'

.LIJI

2011 ( 2) 19 ,iiAl p c,,^f 4!

:sflxris,iu

.tii! {,i . ir 8uJ-ll ,taY .++JIIJ i.{.ll $.-b.$ O.
(.rJ-l 6,- rl ),<.il .:jr rt- Llih (iuJl r[) .!u-rLll

.IEl

:+ ll .i-r osl dri.l 6Lt# d cJLUJI elny d'll eir.ill
,f au-1t oo lrmuaded datr) '.J.!lr J ii...r3,Jr (Jljlll.l

;ii L. iJ! Jlr- 6 r ..i.i l.lLji L-r--:ll !J19 elll ('.lJ"Jl

J-J.i .E*!
arra$ gur: C,.is (t) ri.r ds.m

i-. Lll c,l.!,-)l J-:.Lr sr irul-ll ipJl at<i rtl

L,,lL i-i- '1L,l.- -Liil - L,i- t-i l.^t^rl $e , ,s-: ll

dJ-s u- iroi-.ll gt! ll ;- clLrJ .isls.ll r.b +FJl
sjr lfJ\-.:<...rll *. .)l':l.-,1._rl d,r Jl -i alil- l!,.J1 drls.Jl

d ci.rJrill ..t^ .I_, .a.-,i. l-l. ,! i,.L3-. )t ,.y :gtartt 

"r 
as,s

cDLi u- :<,. '-rl dJ n r{U-I oUJ.-Xl i t ,<- c.tj.iE d<-:

- is..:ll sLi"-:,i,tl"i.,L; la Jl l5 i--ii- -1"
ci-ls3-l ,ili ilcL!-)l i:41 cisJ! ,ksL- crl+lL:"

sJ 4rL &Iis dJ, ..!ft LI ,Jlr! 'Jl isjL- lJ". 
'lrs i,-!

t- tl4€jrrr.I ql- -JI-l J) iiL-lyL l+r-Jl 6l+LJl
'.J.3r 6JLlyl f=iL-J plll .+..3 ,i rs:l i-l-i. L{fi,
i-!r cli. r+,<.r->!l &)L+ll & r+1b,,. Lr!.'!. rl

.,;,,;Jall .;rl.i;,- i.r-.,- r cf- +UL-yl 1+ll cis..:ll

tl Sl .,!+LillJ

Generalized Regression Neural Network(GRNN):

.: *uli'. d, d.,ii, Itadial Basis N€twork o. tJi \rr
!r,4 l;tr (,1" .rji(JXtt cjtrrYt a;$ cr is+ll .$ ius3-,

ar-. dJtjull ol-..n .qr-.Jul aLJl O- !1r ,L tl pE-l+ fFJ
'[9][20] e lr:.)l ii.l Jl drr)l ai,L

.:LLi fs.-:ll .r :e.rJ'.rr.b .:rti- d-E 3 (GRNN fSJ
i.lilrl Ot:yl .ri'.| ol gl Go€d forward) 1+.L!l i+Bll ii-
gl u- i-._rlJl iJLryt cru ij i.-r tt !l J) au .,s 

is+Jl J)
6,J" uE rq is!:il . -!)". .l"ii ililJl lL?l ,J. ' '-r llj.
,-rU+ lnr (Superyised Training) .j!.rli.,,l)'-$ll (,l .jr-

.[21]ir1ll Cbryl 4+LJ clti..)yl .+L o. Eti r}J

:,jl t F
" a*..5' vllrrllsri- tlb :FE

' (4)si.l' ,r3!j6jsj- iJl.r :FE-'

6Llrilr k i !,.ii: eJ ('.lFr rtl,e J) (i-ldr .Ll,e :rLt

(rj...hill '.lr"ll _) r.r..r3.tt

(rr.y ..) l+lu-) {/l (6rFD ilLjt :o,-.h:

FE ll &t - :gEiJl

i:dJl ilLjl e. 'lljl &Lil+ : .s,6-

.l-.trj. lg & d {llr ('or#l ,l) or,glr .u.a Jlr!)r Jn ,

+. ,tlill ei L..liij .r!!t ("1"Jt .,l; au'.,,t .!.s cr.,::,
(,-.l g,- ltr s:* 1--3lll 6tjlrJ s-r .FE rii LDti

,J.r. J-,i FE'r i+., L.r (ij:,ll 'oL'-u .J; iii.tr ituo,tr

.II I ][ I2][ I3]ir..5.ll otitpl. I gL...1i,.1

L-.itL ,41\<r .-n J,l e br)tr J,rr)t ; ,lljt aJsJ ij ._-
.tl4llt5l(irJl 6r.,Jl J) i"!l ilLll J)

: I,oti.att {*,.att i+}lt
ifulll alr r, J eslij LE.! ,:LtlJ i+jl,-l rt! dE 6j.E e.r

gl; ,.r-lt ;,ilstt ,l i,t+l 1r"+!ll r+Jl &ls!:ll L.+ rF ,rJll

rr.c ;JL.r +Ul-)l i#,Jl esrJb .(.;JF:r}l s+Jl .UiIl
LJt- ol.sJe. cE4ll ln ,,Sir&r j- ll4jlji. 

'l+ r,Js}A
.i+lLll J-tb J 6bj*-Jl.i sc.r:_, &L.JLlt i+lL-r rF
!i JS &-r t S &J lJEi _.;c oli_sJl .2" o!)1:)l _pJ

J'.i!, L.S .&lill .:{Li)l C- q.J..r..J a! ,r cr* uu+ LJ
1.r. i-3Ul e LAyl iL:l 'r"r pet l-l;,r: ilr a;* c.ls rs!

.I l6]

. LL.

173



ISSN: l813 - 1662 20t4 ( 2) tq ,$At ?!L!J c,,ts i,t4.

'1.r!o gljilr i-,. 'r'-'.'(GRNN)isJ J.:'. I Fcsill lnvi
Altlll ,Je &-ll d 'r u i5 er isp:ll..r.r {i j}.n t l

(100 J) I cr '1l-1) 
rr-lt C-r &,+ ls.ill Jl dlr.r)l .[22]

$-:tt ,j .2e. tx (0 J I ,r) Cl-:iJ .\-i.i!, C!.)l L.i

Lj l iirlll d ulr- I C!:ill i.i &S li- ,S .Q) {.t
t l .'tlill ;,*r d,..ll ;,.- 

"2" 
J9i1l 1;l- 

'!-,-J J-lt

tr]ir
,FrplJ+.t{' (e&c#{t

!E (htqq krl
GRNN isd cir, (2) FJ dr.iI

n 6Ls uJ .g!-;:)! clt-:.r)l s-lc GRNN is+-r '+s -9 :"t$ i+Att lfuEtl

Jle .llBll '.J,Lrll Jl rln l-i-q-rLa [' d lr-lrn-l r: [231 +t.Fyt$- l+l 
"e 

."r-tt cni.:
it J q-l dj./l f-J|yl ouJl ,a- clr+ i;Lc c!.;;l -10 ;,. r-li XL ,rr i$l d+B:r .au.ii JJJI dirtil cr=ll

&..511 -.tF i+.Al JSI i-Jl,l c,l3ill C. 'U"ill aE arj*tLrr irJ- 1ILJS JrJl .+ .J-3 (;ll !-u,nll rtlii
.sl3 -llria i ji3.ll i.,5 6ilrj -l I A ,l24ll25l i.JL&. rt-.! 1u* 6jr,-r 't!e '.'* eLl-l

F+ too frL.+-rl &l ots 11 i + lr-i u---ir3r -I2 is+.: cllii-l r: c.:-.aEill i+ .r'-1t iilsr liJ,L d 'r'. I

".rul iliJ J) allBJrl 6l-i .r-lj upJL; lsdll u. rs:. Ull L,i1. I ors llL \ri_, .GRNN

r-L -,rl.r+ j ,1l]l1 Li riJ -13 
"rr"l e-t-rl olll Fil l-J!l !.^l dsrl c,l:Jl Jr4 &"I

p 100 €L.a -j rJs ots lilj ..,xll Lrt r--i Fr -14 llL ej UlrrJl;rr-ll i.u!l 1+l JBrl or"i\ C- "lLJ
i-l3ll;rLi,ll J) dnll ,rl .r" LS ,Jl;ir .i- qru'<r{l 0. L3. lll t-il- I r.r.f

(,rlr"Jl rll J) d!i-.uEn irrrnl #1 .!r: -15 f\llJ rsrlJl !-J sle dr*.J.:t,.ci,lnl. l1rL. "b-.la,\
r-+ a$lrJ cFf +j, SJ1JI L r slo dr--Jl a:e - 16 Ll ,d,r-il. I i+l- r!J.. J r.+ et!;ll I '*J :el-rl et Jl Jlr.,

'tiiyl .lEJl o-lr:--, is!:ll J- estll ClliJl slc .IL&YLJ +Jl
;lnll rtLtll J) ,.e1rFl i+rJnl i.iil .luJ -17 (,1" i,-^tt dr-i ,.r. r!:Jt'.-1,- ,..1- r4!l ' , ^l dJrl

d.., cl-illl) Cbr)b d-r)l (,L CRNN :<, . .rJrj -18 ljls (J14 i-J J[.,:-l +J .lrFll'.1r.-n i:.Al -(f l ou,tt

(n Jr..lld a.j. Ft r^- jl .r.,tj 1.llgg!F)b:J-J t'J .'J tt'.J:Jt Jl fJ t{,F &r5l
(\J -'l & & j)j=l -19 :slr$ LJn ! +jrrll
(' 

't d-.,O+D i=t -ZO ,tl"ill'a,sr cr!-5I'.,E r-l Jllr{ -l
n ntslll .ebj)l_, c[--r)l s-lc GRNN rsJ !$l -21 elLill'.J-r dl!..iil'.J_r- relj -2

,,. "!tb 1-lll'.J"ii Jl dllsr"yl Ji- (,rt-, :rcr 100 qULa.iJiJ u) rr-tt cri. cu"-u-tt &+ -3
;r! 1+.Al JLfI 1-,1 crr lirl i!- iL+ Ll€ eb+j -22 (t00 9r-3;r-!r

a!.nill 3lr"l 1r.^l -Jd!t r-]J!t c,U,tt a ,tt-.rt 't!Jl '.!..J i!,.511 ;J.- Llbf -4
:rle -llria i ,ri3.ll ic;.rLj -23 ;ljll JIll J) a!31r"-! lrrrur r.lr chF -5

.,;100 9r-.r J cFr uLs ri) i +3lti.i cF-i + -24 dL, drilyD e trsylr d'-ryt ule GRNN is+ s.J.l, -6
,',*!b .{rull 6J,LJ| Jl dr!"yl ( n y,.lt ,/ r,; .:u .r.- _J r.tr aA e Lr.y! :..!l ,.t,1

:-! _.rlr+ j j,i&Jl i^I'.rlr.; -25 (rr-lt.tr Jlre j)j=l -7

F{ l0O frL.+ J di ors I'lj +r.lli-.S L-.i& -26 (. ,l FJ&D i=l -E

.r. "r.l! ir-LJ iJ,6J J) dnrl

174

'LLJI 
'.!*r ir.,i:ll '.,* ;i6 0 Cttll :!+ dus 1lL \ri

CE ll i,.i aus iltr lJ! Ll .Jl.r!ll .J.c' c!.,)rJ ,r+ 9l ,rr us

c,rll .+E iJL. elJ5l 1+llll 1-r l .fuUl ; Utt- I qrLi
rr'.rjJr Jii o cEilr i., tus ill- ri Ll ,(MSB) ir.lill

.q.lilt iJ.s .b.. ) ,J.,'! 9l ,r.l



ISSN:1813 - 1662

& rJlY) ClrYtr .Jt-.Yl sl' CRNN 1sl.: a..l:i -l E

( n JBL! d aJ: rq, ;.. ,l st-, uJE gti)! :r-lt j_)

(rdr dr&+rj=l -19

(' '. n FJ & i) i=l -20

n uts ti) ,6!1-i)! LlBr)l .-L GRNN is+-r '$i -21

i, , 'r.Jr i..l.i.ll rrL: !l ,rtl jUa t ;i- grU+

q1L+ r..16 llL ,,rr (MSB) u.Elt .'.rll .,.E !l& e lsJ -22

{JtJl{J n- &! slJ

.s! jia i *i-r i.i .,Jrj -23

;.; lo0 9t r,j dill uls lil i +:ll L., r--i F, -24

ari.llr ii. Ull ir"ill J) JrBJtl

.s! _.rl.r+ j 4iJl i.J;:$ -25

p; 100 9L.+ _J (Jll ots llJ j -+:ll i-i UF-3 F., -26

,.,, .-ll_, 6r.!I '.Jl,iJ JJ Jnrrl

fr.:J! .llill Jl '.lr"ll irJ$ 1..rJl Ji!.: -27

e,lrl ".JJl u6, -28

:s!lt i.rrdl irrrE! ll!
,'.r- .J!l .r.rii.jl ifulll :rid Matlab i.\ 4.t..;p & f
(3) ilJ LF.:ll l;-y ,u$.s,-l '.-rr-, . g..;n'.rr- Jrj F
iSJ pl:i&l i-1 r(.r.1a l00r ql- 100)'.lrE ri rr- c.rls_r

-r:-,lt f1 &a rs.Jt Jl J'r.,)D al:il| i-i +r3l GRNN

L+ ars ii- er . (0 J I r,Ar Ct 
'r rl tl .r-,+ e !.,-)l_r

'.1}J i-J!l i+..1 J6Jl ciLl+ll .Jii, &!l olj .l ct3ll
i-LL a:r iH..5lr '.Jr"J r-Jrl rr.Al _Jdrl c.u.l. I C. .u.ill

4t ,:lJor i--.b c,jlS ,',a..511 '.:rr,-l irJIl i+nl sj J}3l Ol

dnt # \Filr Ll , i:dl J,l$J! i-J,l 4+JIl .rill d}r=6 alr

"L+ e "jJ 
dllir , - . l-, J+r i-lrE s+a ,lJ.ill '.JF {,r. ill

.EJl ul .Js,iJt !-J.L ,r.Jt FJ i+.Ai d'$ 9r!r .dr

sU rl 6EiJl i-$ apS iJ- sj .Cl3iJ i.I u-ri,Je J^+

; i-r]ilt .r!lr '.r! : I ^l diyl lQlr ol:Jr J+e +Jr
; &..511 llrJ l+-l -ridrl i^J,l di.:ill e- s,t- !-rl
Ls.erL-ll '.r..r ar,r;ill 6lr- {,1" (lj-.ll aj,J . s!- !-Jll
'r i '!iJl +i! d* 11.rl (5).rJl}-:!!( ) J.r.-Eil ;,rE+.

:a3.i 6rls iial. I l$ el F)i3"J1 Cuill.lrrt 14 ,lJ .L

(t I l I I I l1t l11l I100000'l I I l l I I l
I l l I I I I 10000 t I I I I l I I l l I l l l l l r

0001 I I I I 1l I I I I I I r l 1 l l00l l l I l r

llllllllltlll0)

20t4 ( 2) t9 ,gAt ?A!t c"^t 1)*

€iJl .llnll J) d!6'.-ll lrjll aill ,lrJ-1 -27

a!i.3ll dirJt oEf -29

:tirilt laJn ! [rJE!

{.Ftt'.,,Jt qljrl at c.:. .JrJl ;btsl'.rr+ iir.j'15 g!.Sl F
.CEill i.l 'r*1\ i+lsl iiu! al.lil-l .5r ,LtU! Frr blirl
u- i^:tjll laiil (]ls tJl- err r GRNN it : JJi3..l .i crF

gl u.Bl ,-.itl ii .,.8 *L rJ.+ &.rl oF s! 9_ru; rs.:tr

ars ijt- rrj f.l .(osJt; y- 6+,-1 .r.lj ots llll (MSB)

(,l er t s !/t sirr ji- g_rLi is+Jl gr i-r:l-ill i-ill
Clb .tr:Jl.L-r .,lr. Jr-Jl .t ,..,.trtt irl," 'ta O*
JL.iaYUJ aEJ Ul ,.,.\rll .rf& .!J..l &+ arl-lt ',JJt &a

.!l-!l -.rJl u-lr:.,r 15.$ J. e.itil CEIJ slc
rirr3iil LJn r .l.j,rurl

-.rFl .-l Jtl!) -l
;,Jl r.!s -2

'.Pl .;.- rLr. -l -3
:J-!t -.lJ"J ,J:, -4

;ljll .llll Jl 'a , .-ll iri. Jll tsll , !J-'. -5
dt+ J!)) e !.iylr dBryl .,lc GRNN rs+.: s.Jr, -6

(n *rJl d r1;..x r.-.1i .st.1;fi 6!.1.Y! rJ.J.iJ

GrJl .5J &, j=l -7
( ' 'l FJ l.B'r i) i=l -8

n sts t:) r6!..;r)t-, qjt--:.r)l 
"-L 

CRNN is-i '+dr -9

r',i. lillill '.rLll J "[oJl 
;- grL+

,,r.rL^r r.16 ilL sr (MSB) ,./nl '' rtl ,'t' 1Je 
'!sJ -10

aAJL3 i- rl,s .sl-1

.rr! -115a i $1Jl LJ ;rLJ - I 1

a:; 100 grL-+ ,l ...pt ;t-s ti1 i r:*Jl i-,$ L..-j air - 12

rrul ;JLiJl Jl dn t

J.! Jlr+ j *3.]l Li i.)LJ - 1 3

F+ 100 qrl.r i &l arts lil j er lL.i (].-rj & -14

1_lil -,Jliu J) JnlI
iB'.j.Jl .lltll Jl'.rr"-ll liill #l , 

'lJ-1 
-15

r-+ ".-)}J1 (r-ro .1{, SlJl L u s-lc ,!. -rl Fr -16

.ur)l

;Ell dl;ll Jl '.rr"ll irtjll .ill .l{,s3 -17

115



ISSN:18IJ - 1662 2014 ( 2) t9 ,lirat p!,JJ *J$ 1J+.

-

1-, )rF i:a

-"nP:+

J.ii:\F

J,}t r.jiJ rilllJ J.Ir & p.i rr-
,'-!(E r !L- l&t

r+ir !-,

fcJ

slJ$ LJn r trrEll or{r (3) FJ ,Jsltl

J'11 \tJ lilu (lrr J .gr, l,-
rrrlfl) r.s i(E

>- tcf 
',.5- 

tmJtr'lAj!.i!ii,l.,t 1-/ !t--, ir:- rp t(h ,.r- tfi .j,$ ?.,ulirl].Lll r.ur] tl,
i{.jrb$ {ll ,{, dF iJB:JJy.lt lri3tl ft,llt Orr (a) ri.,r rJsn

ii,l, h.ir

l6t lfl l5t

166
IIIIIIIIII

I
ll3 lto Il5
I60

l?i
IIIIII

lflt ?l lr8
66

,!r0
IIIIIIIII

ul It6 l?0
lEt
l?1

IIIIII

176

7

a
I

t-



ISSN: l8l3 - 1662 20t4 ( 2) 19 ,ifAt p.b.!J clsi iJ+t

-r gfa glir i+ ' -i
I 'sr1Js 

t1 {s,.lr

I
&'...t111 iF. 161 

-d0100100 -J0ff0l00 --JSo

J.J.n {+} , ;.:;1, i-:€ . +1

rtHD irr.o ll5 --+1lt10ll ---stll10t0 -rl2l

iJ.E{96.!,1+o-.
I 9+*,-f qts+

I

+
rs.I-lt 5er l&) 

-dql0l00 -+10100100+16{
, tJi, il-. ,ra)

177

rl:.i-ll &, lt2 +01 l1l0l0 +01 lll0l I + 123

Ltr! Ll &l {,.b dr$ LJn r r+iijr$ ii! &g (5) pr (J9!

1+ .+jS (J1" Jr.J {jli .l Crt rl iJ c!6 Uls .rl ,C'i-ll :lrjEll isin l tnJEI irl!
clc d.;--rll a1r, (.,r9lt11 0 e+-- I ;Ls trl) .J.t3ll (Jl ."r- ..-.i. Bll .-jlll i$!l .r5l Matlab r.! 6.1i1 & f
qrrJ (8) .!J l.EJr (7) .iJ ds$ ; o-!+. Ls i,L. !l "l/l 6rJ.i.s dtsr (6).lJ #.:ll !-) i.!.-!1.-u"ll Jji.:
ll^ sl dr1J Ctii.ll .rsl i+l .lrl .:. +jrb.ll +5 ir-. i4 !k'.t GRNN isli flr". -l pr .(lJ,& l00r .j- 100)

r.i.la &jls rinl Li cj.+ g!-)lJ .!r-,lt ,.! d,.1 is-.:tt (,l) cltr)) 6Ui.tt
(l ll I ll I l11l11l100000.1.1.1.1.1.1.1.1. &;dr ulr.t Clilli+ ius ijr qi (0.J I:^rcutu
I I I I r I I r 00001 I r r I r r l r I r r I I I I I -
000I I I I I I I I I.l I I I I I I I I O0I I I I I I (.l.s,ltJ0 e.!-r I uts l!i) u.l'ill {,J l-ii.l!.L,J-+
I I I I I I I I I I I I l0) i.i L..-! IJlc J-,.hJ! Ll . srlJr !-r,rjc &.-J .3,J



it J,tlr
{rit lrt I,

f\ .i

li.r:J &l
+sr.J-l

ISSN: l8l3 - 1662

I

2014 ( 2) t9 ,ifAt i.! o!J$1J+.

.u- i--jr :r,--r
rri./ir 'i+

'g.htrrat ,* J'-'!
.#.r.-,

-r:iJ,

lrr"tt t-!"I tult! O_- (6) F.,, rjs.!

{:dJ LJfr {irrl{ &ht ,f +4r 1".,o i.t'r 'f ,. ,r.rr+r .i=U -r tajn:r*a
-,.;- l$ r. --196

irlj! i.r"lr irjL,lrri d+lc .!r, di i+,.irr Lu,-! i;. jttr plltr apg (z) f!.) js-n

,.lr Eft i(i-t {+ L'-i
I ,rrl., r,/s H r'iL

I
{+.y ;Jr.4r 16l ________}l0l00l0o .._+0ol0ol0o _-36
&/! i{" tJl, +-.ht

| .r git g(i., 1+ . ,-r
[ 1 -rl+ .-ls t{ G+r

rs:.ir, r-r 36 --{q}10olm---D t 0l0ol0o ----+l 6+

rE'dil+ +a'+,qil
qi, ui &l sp uir irJn n rdJt itr {l! i$' (8) FJ ds.rrl

t6r lfr l6t
ItI
tt6

IIIIIIIIII
J6 -re .r0

5E
IIIIrIII

1

178

,
I

/

I

..r-, 100 , . :.- 166



rSSN:1813 - 1662

(JJjI (r!l r.Jl ,In) ipIrJ ClJl,'. -itl lt, (.j al,
6tFr .,.,;-.rr,- jl-!) il, Jll i-r;ill1jll.I.lr; ,qrL.ll

6J,-S ,-. .r.. 'l irr. UII i,Jb O'.:lll sJrES d!'r". I All
.j ,drlJl .1" Jll ,6Ji Jl ir.nlrjl ,!+Il .rs cL.La

i-..blJ clls &..11 6Jj|.J l-,r. rll eJnl ,rj 'r,rll Jl i}r).
L.l ,(MSB) ir-l r,:$Jr t-jl .+JIl .rXr drl-i F:4.i! .," rJ

.nrrJ liJ, +r alJi d! rtlnJl '.-t J li. Jl aJnI d .Jrdl

; L.l (LSB) ' r ^l Ji)r i-J!r i--,r. Jlr dnl J.-n F d
.t eUaJ ir !l-l ;.str 6-x|- Jt+ rr,6 l-,ilXl ,r-Jfi.ll ii.Jul

i-ra c,j!s ll) ir-!l -.JFr 
,ri rFElt (:rJt a+ +li p c'F

JiJr Cljall i+ sL rl;c)tr (e6,.lt-.r 0 Jl .:.rx I ,-.irl

'.u,-ll i-.tlll l-ill >,.: -.L -p. 
L.t UtS cqll .,.tr ijjrc ul

.iI-!l
F crr. CEiJ i.i !*1! iils.) iiu! al.)i,i,l ,'.4..r!ll # F_r

isr--.: JL+:il .jr.+rtL yl 'rj -ll 61S,Jl .ls3-l
.Ji.Jil- i.J* (J.iJ+Jl 6ls.:11.. Ji,5 Ll l-r;i(GRNN)

aj- i-iii- l"ujl c- &LJ glc r{'uci !5 tl 6Llrill iJ. L-
,'.t-l .llijrnrll dJl4+i":ll & tisl ir-,Ir,. r.L.J tr drtJul

.o)L--+ll , 

- 
!-+ls]l r-j i--rlE ;et-js nli'yr--h

l- Ibrahim, Ahmed and Arwa zabian, (2009),
"Algorithm for text hiding in digital image for
information securit/', IJCSNS lntemational Journal
of computer science and network security, Vol, 9, No,
6,P:l-7.
2- Prasad, M. Siaram and S. Nagarjanelu, (2009),
"A Novel information hiding technique for security
by using image steganography", Journal oftheoretical
and applied information technolog;i, P: l-5.
3- Baragad4 Sambasiva and S. Ramkrishna (2009),
"Polynominal discriainant radial basis function for
steganalysis", IJCSNS International Journal of
computer science and network security, Vol. 9, No. 2,
P: l- 10.
4- Rao, T. Venkat Narayana and A. Govardhan,
(2009), "Comparative study of visible reversible
watermarking algorithms image security paradigm",
lnternational Joumal of Engineering studies, Vol. l,
No. 3, P: 193-206.
5- Devi, T. H and H. S. Manjunatha, (2009), "
Detecting original image using histogam, DFT and
SVNI", Intemational Joumal of Recent Trends in
Engineering Vol. I, No. l. P: 367-371.
6- Kao, Chuan and Ren Juunn Hwang, (2005),
"lnformation hiding in lossy compression gray scale
image", Tamkang Journal of science and
Engineering, Vol. 8, No. 2, P: 99-108.
7- Spisak , Mafthew D., (2004), "An Analysis of
perturbed quantization steganography in the spatial
domain", AFIT GIA ENG, P: l-129.

2014 ( 2) 19 ,iiJ-t r*1,:,rrs iJr.

:i,liilill
,J. iJiiL-X er..-6.jlr i-.Jl t*!.ll O- c,t JLll errl .ll.1

'u:Y , .r:!J" 6!,1Il p t.tl {.'rr. ,.-r-r- ,r.d) oLrL.Il ir-
ll-!l r.Jl 9- ,Jo ilrir- n qrrL.jl Ad3ll drl! JJ
cr-'r'.,11 LUI"-II l+r.Jl dJSrJ lri3-l .j tl
L! '!.,$ 

Generalized Regression Neural Networkll+,

LJU. eiBrll ,J. rJ.r^.I .rr ic.J*J i-tr u. is+:ll ..r ., ,t c

e.lrJi d.a Ft .&J! iFl, 6! e 
llr3 $Jl i++Ell &+ll e-

C- &Unl ,fj ijXl ,r drLlsr) ,rtr! rJ-Jl rinl (JSL li.L

6rl ;,rS..t !t U.s:.."t| ii!,Lll .+.r-lsl! irnlrJl dLJl
.c,L+ e{l J-b-i .j .u! ,r tr, i-ri. Ell lnzul .1- ctir}l .-i
ifulll t- ijrti. i.r.rt .j rjlt c.sr(J-.! 6E : ltllll liuJbl!

.'oslr'oJrE e- l,iiBll liJJEll ei &L3ll F 4t ,rnrJ Jll
: et r. ti!-tl

.r! !!r.g;E!t JF ,'t. ,.LJLll elnY 6J).j. dp,Jtr
& .#,1 ,jrL frsl-u ri d;lr J.Fll.i JtsLjr ir.t:s JI:ll Jbi-
'1"ls.Uf fi^ L& $J .iiJl -.,t-. !l .r-.-.u" J au4ll dil-

,.l<, ruJt d'..1r$ ,,r.rl 6.   U '!--,;-u:r 
-,fuI .j'r-y$

.6LJ,ll LJ-

:.,pl,ar!l

E- Rabah, Kefa (2004), "Steganography the art of
hiding data", Information Technologr Journal 3, P:
245-269.
9- Naoe, Kensuke and oshiyasu Takeuji, (200E),

"Damageless information hiding using neural
network on ycbcr domain", IJCSNS International
Journal of computer science and network security,
Vol. E, No. 9.
l0- Tadiparti, Goalakishna and Toshiyuki Sueyoshi,
(2006), "Steganim a novel information hiding
technique using animations", Engineering Letters, P;
l:ll.
I l- Al Toani, Ahmad T. and AMulla M., (2009),'A
Novel steganographic mahod for gay level images",
Intemational Journal ofcomputer, P; t-6.
12- Leng, Chiewkang and Jane Lnbadin (200E),

"Steganography DCT coefticients reparation
technique in JPEG image", Intemational Joumal of
digilal content lechnology and its applications, Vol. 2,
No. 2, P: l-7.
13- Davidson, Jennifer and Clifford Bergman,
(2005), "An Artificial neural network for u/avelet
steganalysis", The International Society for optical
Engineering, Vol. 59t6, P: l-10.
14- Bhattacharyy4 Debnat and Arpita Roy, (2009),
"Rec€iver compatible data hiding in color image",
Inlemational Journal of advanced science and
Technology Vol. 6, P: l-10.
15- llassanien, Aboul Ella and Ajith Ab,raham,
(t2008), "Spiking neural retwork and wavelets for

179



ISSN:1811 - 1662

hiding iris data in digital images", Soft Compute
DOI.
16- Vesely, A., (2003), "Neural networks in data
mining",ACRIC. ECOM-CZECH, P: 42'l -431.
l7- Mitr4 Sushmira , (2002), "Dala mining in soft
computing framework a survery'', IEEE, Vol. 13, No.
t.
lt- Sajda, Paul, (2002), "Learning contextual
relationships in mammograms using a hierarchical
pyraid neural network", IEEE, Vol. 21, No. 3.
19- Baragada, Sambasiva Rao and S. Ramakishna,
(2001), "Implanentation of radial basis function
neural netu/ork for image steganalysis", lnternational
Joumal ofcomputer science and security, vol. 2
20- Medler, David A., (1998), *A Brief history of
connectionism", Neural Computing surveys, P: 18-
72.
21- Koutsoyiannis, Demetris, (2007), "Discussion of
generalized regression neural networks for evapotran

20t1 ( 2) 19 ,tiAt p ! c,'^ti lJ+.

spiration modelling", Journal dessciences
Hydrologques, P:832-839.
22- Al-Daoud, Essam, (2009), "A Comparisor
between three neural network models for
classification problems", Journal of Artificial
Intelligence 2, P; 56-64.
23- Sabeti, Vajiheh and Shadrokh Samavi, (2009),
"Steganalysis of embedding in difference of image
pixel pairs by neural network", Joumal of
Information security, Vol. l, No. l,P:17-26.
24- Potdst Vidyasagarand and Elizabeth Chang,
(2004), "Visibly Invisible : cipher text as I
steganographic carrier", International n€twork
conference, P: l-8.
25- Zhong, Shangping and Xin Fan, (2009),
"Steganalysis against equivalent transformation based
steganogaphic algorithm for PDF fileJ',
Intemational Symposium on information proc€ssing,
P:'15-78.

Hiding images using clever methods
Shahla H. Ahmad KarrulTa

('rllege O/ l)entistrr . .\losul I i1i|t't'\it\ . llotul . lnrl
(Received: 2 / 9 /2010 

- 
Accepted: 27 I 9 I 20ll)

Abstract
Hiding, is an ancient method that the human kept on using it so that no one can see or steal his precious things,
this method was developed to be a science ofconsidual value. The modem science, day by day, increases the
hiding process with sophistication. kotecting data is considered to be the first of the informalion technology
fields. Hiding data is oonsidered to be a type ofprocessing which is used in mnccaling data (text, image, audio)
in different format of media such as lext, image, audio. As for getting sure of an hidden files, it is done by
analyzing th€ doubtable factors or by guessing the hidden information that may exisl by noting the generated
dala or by depending on the hiding algoriihms.
In this research, two methods were suggested lo hide the gray images. In the first method: two images were used,
the first was used for guessing wfiile the second was used for covering aod the stego can be obtained. The s€cond
method was possible in suggesting a way to hide the original image and obtain the stego. With both methods, it
was possible to use a clever method to identify the key value such as artificial neural nelworks, also Generalized
Regression Neural Network (GRNN) was used to identiry the key value. The neural networks are well-Know
way ofproviding a suitable method to repres€nt the relations between the outpuls ofthe given problem that is to
be analyzed in a way so different from that ways used in the traditional programming. A Matlab (version 6.5)
progrsm was programmed to perform this task.
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