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Abstract

Objective: The aim of this study is to present a brief discussion of the digital image
watermarking for texts in order to prove the documents authentication and copyright protection
and to introduce a new method of digital watermarking of printed and handwritten Persian
documents image for tamper detection and recovery.

Methodology: This paper is based on an applied research. In this study, 20 Persian manuscripts
and 35 printed texts were used to simulate the algorithm. In the proposed algorithm, using the
information of the image pixels and combining it with a hidden key, we produced the digital
watermark and embedded it in the text image. We then intentionally attacked the image and
extracted the hidden watermark in the text. Finally, due to the self-recovery capability of the
method, the tampered areas were detected and the document was restored to its original form.
Findings: In all 55 test images, separate watermark were embedded according to the proposed
algorithm. To evaluate proposed system the three types of attacks includes adding, removing
and updating, 30 random images were selected. In 20 images, all three types of manipulation
were applied. Then the watermark was extracted and the results were studied. The accuracy of
proposed method in detecting and correcting tampered areas was calculated according to two
metrics: Tamper Detection Accuracy (TDA) and Tamper Recognition Accuracy (TRA). The
algorithm was able to identify manipulated areas with an accuracy of 93.82 percent and correct
and recover changes with an accuracy of 92.27 percent. It is important to note that the results
obtained are based on the number of correctly identified bits. Therefore, the accuracy of less
than 100 percent does not mean inability to detect some manipulated areas; Rather, as can be
deduced from the intuitive results, this means that despite the correct diagnosis of the tampered
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area, only some pixels of that area have not been correctly detected or recovered and therefore
do not have a negative effect on the final tamper proofing. For imperceptibility test, PSNR value
is estimated. The average value of PSNR in the suggested method is 40.18 dB.

Conclusion: Determining the documents authenticity without the availability of the original
documents is one of the main necessities. Digital watermarking is one of the most powerful
tools for document authentication and protection of copyright. Our proposed method has two
special features that are considered to be its advantages over other methods. The first feature is
the ability to work with all kinds of Persian text images. In addition to the ability to run on
printed texts, it is also possible to model in handwritten texts as well as the combination of text
and image. Another advantage is good rate of tamper detection and the ability to self-recovery
of tampered images. The numerical and intuitive results indicate the efficiency of proposed
scheme and so can be implemented for all handwritten and electronic printed texts. Therefore,
this method can be used to protect the security of printed and handwritten documents in digital
libraries, e-learning, e-government and any electronic document exchange system.
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1. Documents Tampering



va 3 b)w ¥ 8,92 NFee 4‘:0“)&}”9' 9 ‘_g)‘d.jl.:s

uy-o-‘> 0)9.6 w‘ uS.o.A ‘w‘ )L..‘>‘ 9 LQML’GQ‘; suL.S Ylie é‘y‘ J.ch aS O)M slw! Ju)..fLSn
L) s 55 29250 655 (Sl poo Al po 13 W 250 )18 slme e )op (25 L g B et
097059, b,y 4 axgs boyle o1 Jlael (o e (i o cdlol ol 13 Sb5l 8 00 1) 6 piiie e
o Jol a5 gy 6,55 @ el 00ges Lol |y sliwl jo (o Sl s 1Sl a5 (6,158l 5 sla 5]
Ll Ca] Sl S ol Iy ol

5 ol G bl day] momal 3 (Seig Sl )b sliwl cllol Lasis aiw) jo ol b o
Sl g ansey opl jo cldld bl 4 5Lo g cnl oals &l gogame sld g, e (seime oSl
S &l gk ol Ho el Baa 1) 09l s wleal dlivs ol o glp lml g Slades sla Sl
S 3 sbiie ot ol o (s A psiins 5 gl Sl ol ol (sl e 5 ale IS,
cdlol 3, b ol 50 0,5 5 ogdle aS conl onds soliiul e polas p e 5 bl (6 084S oo,
51 &g s lei oo 008 | o] oeal g (soee slas,Siws Lauseiad el « Sisg xSl sl
FB A5 Cledbl i Sl Sledbl 5l oS adgs (gl aS 098 oo ool cauSs (6,105 SN g, SO

. - . P E & “ . \ e “ &

(09 gmol red a5 09l oo ploeil GlaisS @ (IS Sl g o 0 g pgal bl ST, Guld g i
cn ;55 3l Jols sl S azgi b9 00,5 s 1553 (6x) i 4 e DMex b Ol s Sl o
! C)L.o‘ 9 (SsL..qL..M.a J.'ls o0l (_g)lg;.uo a=L

2O s0 Hl 3 (o p O)90 ny Sl 51y oad &I b,

§og05
o001y ol Jaz Lasess oUlgs Loy, ol LT Y

&92 I.“:.“‘:
Yo Gla ls oga> j0 .cunl 009y az g5 0,90 45 Sl ($938 0 5 soud i SO lgie 4 (6,15 Lo

4 093 o slesly o)l Glp g ool Sy heyls Cews a4 a5 g (oS> Do I 3

1. Pixel Intensity



Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, YA+

g suzme 0y 5lax 50,5 o (2555 L] po g5, 1) aply il s | Gialbos (23,8
b 5lg Saee 50 baply (0,5 05 (Gl prex 5l eslitul dgei o pliel ply JLo)l sl 1) Lros
el 009y andS o colaiwl 5,90 sla g,

1A9Y Lo 4 Sl (g3l cisko 5 i 3> cbli> Gan b (e 6,385 ale Slalllae s
s |y oud plonil Sliions el axtls aolsl (ga2 j5b & aie) cpl 53 g ey o 5l 03,5 oo
ged (SILALS pgal p (e 5 5L (Gb) 9,Sag, A

bl sl s by il ol 3l Glasls oS el 5l el jo i Gl e ST, )
(s o2 OlalS 030l 5l eolainl b Sl sl 6631 gl oo JI5 Ly e LSl g LS e
Bl oy S i 5 00 1 e 5 psbes Sl 5,5 s o slan alnlr
8L gl gmu a0 5l aS al plasl (Ve ¥ VBT Jawgs aio) ool j0 adgl sla,ls 51 (S 08,5 o0 7,0
5975 bl 2 (5 Slasbs; 09SB Gley o1 1 aianl 00,5 ool Slayly 250 5 shxe o SlalS
slo s, Coanld o 5 gmn 55 s csloi s 0 s 4 Ll sl o B yma oL el
sl s0S 205L wlinl glail olad jo v jbgy ol 5l el Gl pus yuioren g o0l B ,me

A5 g0 gl (goue Al , U Oygo a Sl o gl 3l atwe pl o g iSle o ,Siy, Y
lap] (niigh o9 5 5,k S 5 bl 5 By > e DlolS (S o sy (ol po 03,5 (o0 @00 e 50 5 00
ol Sl plod a5 Sy 5 Sho 5l el )0 Sln 45 eSS e S o0 et S5l 5 Sl
@ly s wnleioe Gl ol ol b cigh U5 5o jaseis JBd 5 o8 lows Sl L 1) S5 e
et Sl o3l b (Ve 2) (oot 5 (559l 09booi Slml (5o 5 Bgy> JS& )0 (il o Cun g0
Aaleior ISl e o 1) S SG g Sho lacan €5 5 P S Jlexr ced Ol 0 (>
wled oo 7y e o 1) S Glacey YU Cos 4y Bgy slrahass Sail ploals L (Y- f) Lol
S T00 Sln & e Gy S (o0 03liul €E g @ B> S (VYD) Sl g oliuge (Sl
223 g0d BT )0 Gyl Sho Cun @50 9 WS (oo et o5 ) b S B 0l S oS
oy S e 03litasl (glalai dus g (gl g0 g, 5l 5K (glacn pleal gl (1 ¥AB) ikl 5 g 0ho
bl cod G0 10 6y o Cun g 00 S Caw By DS (g Aol o iz ks o5 O 50
Sedgh 0ddS )8 4 Ol oe &5 ST 5 By 5l o Can 0 sl RS SBegh 5o WS o ol
SOYAR) s e oM g Slop (VoY (Ll 5 oS L) conl ouls oolaiw] €oemo ¢ Jguw P wiile

e bl 5l eyl 51 5 50 oS e oolil oS plesl gl €5 (S B> g0 e claa



"\ 3 b)w ¥ 8,92 NFee 4@“;&%'9‘5)‘4.3&5

eelas Yo F laddl Ve q g gy VoY g0 c0eS) ol o ooliil jhie By by SlalS (as
FB g Glaite slp (Jy oog eslinal LB ol G5 95 2 he) (rl (oles (V07 loss
L sroad Cwop by oog rpad slagisn bl plojes &5 plagite )0 uizmes it 2]
L Bdo 5 Cish il (e (o5 e S0z i b SR8 sses 5l S wnal anals T Sles
ooliinl 550 slapi sl a5 (glaisS 4y 998 oo B 00l )0 65N (Ll (SasS iS50 e
1 asdly Sess e g Sl b5k 08
@B B )0 9 Greal Ojge 4 (Ko i (nl )0 e paal SlMbL p S slas S, T
b Jles oot «iyie 5o 30 4 Wl e oS 0,15 o 1,5 eolizul 5,50 PDF 5 BMP JPG asils
@ ol S g, o0, a4 (6,0 andels (gl a5 oSl g4 )0 0gd 0dilS yie )0 5S¢l gal
B ey 038 (o0 Oleiy ateie S L Bilhae (Lol ngai 50 5 hawd 90 Slie (e 4, Sy p 2
295 51 6,500 Ceond o S5 (o850 ol e 4 (e pgad Al pa Sl Sldbl S cel &g
O s by 4l b oledbl ok sae o 4l o 6 b b osd 0 5 NS>
aS olann ol > 4 0sd oo 2biL g A1 lociy asl 5l adsl Gledbl g cud ool auseis
5 095 @bl s @ alas al 53 )5 ansS Taee 3 393 iyl 1) a5 slagisu 3ol Ul
Yoo cpliz VeV jlogS VAN SLiol) cnl 00y 0l jlas axgi 0,90 3| and 0 )5 g4
a g o0t ol ool pslas g3, Loty ol ol ST (Y- VA LU palsd 71 11583 crlonll 7+ VA
@l e ks 9y 2 P ek 4 (Sl sl LS (e pglas 0 YU 283 pol g Coles s
Slayie sl i b oSl 5l aiws cnl jo oad sloul Gldass puzmes Wlalils 55 500 ugiws b
5 >ly ledbl zlseiil ogz jo o jhg, (pl den Sglay ol oal w3 S IS 4 Lo g ol
oo 39 31 i dyglS o Cols (VY Yoy cyliz) 5 o] o o oS bl SsS
&3Sl (sl LSB S5 51 (V- VE) Toblnds cliz sl oo oolitl g oMbl 5l (51,
w8l gienS o ) esliel b (V1Y) fgall 5 el sV ailos S aolil oty (slaosls
S0 1y rmS 5 S5, sl LIS LUlg g,y ol lesgas dzme 1,3 PDF gla uls ,o 5301 2,0
6235 51 ooliil b a5 el 00t Byme (VoY g ibio g oI0) awgi oyl oyte (sl oIS 51 S0

@ Ll coljlo)93n (93 @D 5l az S (gl S oo Ol gl o 1) Sk ly oSN JUST S

1. PDF
2. Self-Recovery
3. Least Significant Bit



Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, YAY

LAY Jlils g Ghguine .l 00l |2 dis 5 ol polal (59, » (JLST,8 Slawls YU o> Jodo
Alosls plxil 1) ()8 Hlets Soge howd g culpo obl ooyl 5l solassl
JdS 4 pom 9509, 9ge 9)Sug; A (&S was e (LA A bl slategn » )90
JBrs 5 Dox glgil plp j0 YL gl 5 Coglite cosliinl JB sole Sl SaSS po i 95
050 D50 10 pows O,55g) uitred 0,10 Cose | K500 05, 90 4y G oals pléol 665Ul g camline
09y 8 pol Ghagh 50 o (omelie (SRS a9 by o 4 g oads sliiul eS om0

el 0030 5 &l )l pgun 0, Sg, by 5

wbwgig s
olias oliw! oz ausels i) jo oo &S] Ml iy jiine slopuil,aiS g cade O OV o) g
sobiie 0 s e pl 50 el 009 Sigliie pgas £o B Y 5llagT o Lialesl 0,90 polas slaws aS ol
28513 e s pgal diw B0 ce3leiing ) Faelr b))

5 aalS 5 e Ladkil Cqx Byo a5 515 9sms s3gdne ew B sliul glas UL B,L
‘) sliwl J.a_‘> RS (_gL:aw;;i)jijl W)L....d 6‘)-? ‘n)‘Y ‘_gl.ﬁ)l.:_r_n 9 aisls LS'«‘)lS 'OCR (_ngoﬁ)lS
g bl polal SOl 392y pas 4 az i b okt (he) by ln rlple 285 e ) e
6‘4.255 a olwl u.:‘ A sl 6)5167"-'? 9 A L f‘..é\ o J.a_‘> e ‘_gl).g ewlio ‘Sm)lé J)L\.o
30 955 Jolis b (Shag ol axil o 1) 00,68l Sl g, Caz p3Y Gl Sy a5 wad ol
S S 90 9y W9y ‘.>|)5| Rl asle (_g)l....»yf.c Spes 6L®uiéq Sg>9 JLo.’i.>| 9 ‘9.’2.7;4 90 Eg5
oyt Dglaie glalaziws b calizes ol,8l 51 s giiiws slwl agd 10 ol )53 0)lge 4 dxgi b aiius
Sy bt bglas alold § plo b Sglae slanld i 2 10 i ole slsl [ e 0l dis
Gl Shlae g olewl o 51 J555 JiglS yoige 40 gxiws a,b 5l 5o oliwl 1 golass ol 4l F
o gimd ol e sl loses jgb 4 oLl e asos LSl adgl sy 3l w9 (89l @

1.Optical Character Recognition
2. Font



VAY 3 b)w ¥ 8,92 NFee cualw)&ydo‘ 9 ‘_g,i..\.;l.:s

Ceizpan oy Dolite jilo g o8 b (uasiins g 5 Shigel (ke slraslialsS (olulils a5
wora> 5 90 ST ol jo oul jiiie sleasloalss 5 gl slodsl o 5l 58w V0
A 0als plo s alals OVYXOVY slul @ polai el (g5l )l Gl coles ,o o (5,92
g ngad (3lon slalpl jleslinul b g 2017 e (cwaige l38lp 5 danmme ;5 o )o8l (g5l 4

20,8 slil Intel Core i7 (2.8GHz) ousjls
50 aS 0og oSl 2l iul 5 oSl pleol Al 1o g Jolds ((golpaiion e 5 995 00iiSl (5,lA5 Sl g,

ol 00 o dslol

oI plés

[ S2905 sy ]

oy e s w5

> Qﬁj:):ﬂ\djuoﬂﬁs

Bl ob bl LSB
v
A3 S5 5 g el

ol 6)‘.)5‘5{”

J




Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, YA

Ls o ligan d yiSasS ol aiz 4 (6395 (ke gl lal s e i | 55Ul plesl Jole ¥ S
5G’;.:.gygc‘o‘moo\o&&qjojlh}im&mdjﬂ|)|oﬁw.mwav@¥x¥ ol
L ospeeys W polie adgs sl e )8 ol (2le 5l S e Gl e A 4l ey Ol
Sy B ool idu Sl gl ol e (S jlon S Sl pe abi x5l 625 Sl
4 35 o0 00wl 2o oS a5 Sl Oledbl (plauo )8 e Sl colo oSl [SOly olulid o)les
S ke 4y dzgi b o)l Iy, Sy S8 4y epnms Skl 0 Y sl b o T sag090 08
asi So Jlop sl (S o b ol S5 b g il Cugh anl 90 4ol (sl ik
3 shlyd iz o Ll 1o )8 co 0053 dbgs e Al 0 Gl oo 0ul adg S leyily (6o Ll
ol J lr sl 095 pR oSl 3 te 4l s5leil g w5 S il Gl 65wy &5
SBl slp g 03,8 03l e 5l 650 4l jo 1y 4l pa Sledbl () ol g3 YL g JSie
o ol ol a8 ,F o | ol acd goue Alis s sle phys al SOl Sl ja auils asl
Lo oople 4l je b blie 4ol 5l abis Jlez 5, 0as "G5l 08 S 9 53 G S 555

o] s &y 00y (TGS i ¢ g Sizme oS 5 5 ol pled (gl LIS ol LS

oS 21yt
@ loazme pgal (siie pgas | oS Zlsinl sl el ool ool Glis ¥ USS o oSl 2l Sel ol e
al> o 3l o0 @b g Bolas ach allss 5l eolitul b 5 3,5 s L3 alo o aslie YxY  >lg los
b s St Iy ol ol dculons Toazme (idu o Xl S0, 5 0035,5 pslas anb o cilss (pliol
>lg g ol ools ke ol Slawlre 3l g Sob ya ,blite oud il 4l s oud 0,55 ol
2 0l kel Dledbl s (pl 4 5 g A aml (o) Kws Sjgo 50 (Jle Glsie a3 1000,5 Geen 5 5LL
53,5 aseiee a8l piS axl g ools &) ks pae B Sol 0 ey 00l 0,053 B asl o alésl al>
Jloizl 503l 5 Sble ool CtlSs a4l b Genlad e dline 5l gy (P58 (solod cgim p57 0

C)La‘gﬁ.:.éj a5l oa ML 6>|93 A (6,5 e sul (5, 5 o0l J.uL ALwd 90 A g 50

. Block

. Non-overlapping

pixel

Binary

Watermark

. Hashing Function

. Pseudo Random Sequence
LSB

ONOUA WD



VA 3 b)w ¥ 8,92 NFee cualw)&ydo‘ 9 ‘_g,i..\.;l.:s

50 Oledbl plal co 2Lk (8 Dledbl canl oo il ) g o aS b o sl
3 om A 09 0al 0liliS (e i Oledlbol oy il LB o g bl ol Sl Al o pleol > 6
D asbly posd 4l le Sy (3Rl Slo sk

e 5 (TDA) | o Laseas <85 jlae 90 5l ool b (solpiig oaiiSis (6 J386SI1 oo, I8
100,50 Al ) O jgo a4 polae cpl sl ouls samiw (TRA) Ym.n).‘;

ol 00y st Cawyd o (6w gl Sl

TDA =
o () Stwd sl Jf Slass

1AW wAA)J Caww yd leﬂsw ey

TRA =
o () Stwd sl Jf sl

~

[ e.,\.\idjl.lgjﬂ\ﬂ)a.aj

J

f‘f“.ﬁ)“jmﬂﬁ

YXY OLS pren b
e
\/

4 s CBlS e W g [ Sl 7l sl ]

)L...:(..AJJCU;Q»S
>[ L Il ey ]

[ AJV;J.;UJ;}«.GJ ] [ aﬁd)&&,«bﬂ)aﬂs J

[ b 5 b3k ]

M Clo! w9 9N ] il ol g Y USUS

1. Tamper Detection Accuracy
2. Tamper Recovery Accuracy



Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, \Y

T ol Sl lagSl (ialesl 090 (e pglal dsgerme o goleriay 2gy bl sl

ool e 50 3 @l g sborel (Bl Jolds a5 ws Jaz slohg) cn S gl ) £ A G 0D
3ot DMkl 5 ansets oad (5500 (g ol gliminl Jolie plil 51 gy o0l Jlosl bl (s,
Syg0 TRA 5 TDA jLas 93 5l oslinal b (Ag) 2l 5 <85l 20l o (2le 5 L3k (o

U"; )‘)5 [Cadby

Last
oud g5 gy b Gellae 5 odsi [iome (Solad Jluoms slagSlaadsl noad 00 51 o yo (sl ol o
ST SIle Slodbl ys a8 ol ;S5 HLLE b sniluiS yslad ,o idee oS leie 4y oSl plésl 25y 4o
ol s Bl ol slagSUl sl 4 5

D05 p Sy Ky i 2o psal bl Ky Gal oS 7,0 51 e a5 Conl ol Coenl Pl 4SS
oolitl 'PSNR 6l 4y (5 e 51 olesl 65 (101 wgmmmals g somlice LByé e oy 5l
S v oYL A A gl oo deule (b gwo 0ly caws a5 PSNR Jlade iSTas 048 0
9 4yl pgad Caled oliae 51 LaS PSNR (39 550 sl piiie (alesl 698 ol g pguai Slasl < g
23950y pj jgo 4 PONR ol o801 (090 2857 JB o8 aeis )0 g 0 (5)l05 oSl g

2
() aba, PSNR = 10 log%

2395 o0 dewlne 1) b, & g 03g s Sl e uKilee 'MSE ] o a8

1
(¥ aba, MSE = =¥t 1 Bj=1 (i — Wy)?

oleo boald (o BSSI psai slofuSiy Wij 5 0050 XM b 4y (Lol ngad sloJunSiy T alal, cnl 5o
53 18 s o3 YA 31 25,5 PSNR ke by st 635580 prslad Jmna oo & a5l o XAV 5L
Sade (iolesl 8,90 sl o ¢Sl 0 3l o oolerin gy 50 (VT lage g gl (i) it
Looads ai8,5 )15 a4y o )65l a5 0505 blcwl iz lgi oo ae pl 4y axgi b el ayas pglas b adyl

Slodalive b i coaiin w5l diw g aad o s | byl (g pa cuaS bl o Sl z,0 352

1. Peak Signal to Noise Ratio
2. Mean Square Error



\AY 3 b)w ¥ 8,92 NFee 4@&0;&%' 9 ‘_g)‘d.jl.:s

Jo Gt & Guly 5o ol digopad S3Sa e 5550 925 & il el 5 a3l
B o pnll cuiS B L oS s Sl ol g, PSNR &5 ¢ ax55 b if i Libsy
Sl 1 slewl (6 el

) Conl oo 2,0 &1 50 Lwgmmals S Lo yily (59501 a5 conlinl 0,0 (e gl | diges o F S
wlwl 5l digas ol Gbsl Lo el iigel 0,90 j0 ypax 2l SO ww cpl was e ol
g Swbud (glite slapld b (e 5l oslitul (G giins 9 (gl (e Glojed 3529 pulai o3V (sla S oz
Gl g slanl g S 0925 9 Lol el Juolsd cgaiin sl jle

5 ol 4t ool o Jlael ¥ D o5 (55, 2 it 5 B o238l dla g5 4 B JS o
S A 3850” Oyle g oad oold s 0,90 (6,155 0 Slele e codds Bds del o)leds i yo aS
ouds ool ylid asice jeb a4 G 50 0)lge (pl Ll ouls a8lal viw 4 «WSloals Voo 5l Ve 6l

s (5,13555) jgai 3l glaiged .F JSUS

O3S Gl — 1 >

wlsl —

B USS 05 (6,15 Cuwd pygud O JSuS



Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, YAA

o 39591 Jausgd Bl 831> el izl &l F JSUS

g n S onti wwll bl I e (g b JSS 98 595 2 50kt pi sl Jles!
A3 oo Hlis arw K, L 1) el oo ais il el e laie 4 o 65 lawgy a5 able £ S
> & olpiing piysNll Lawgs ool allly jlne il (g oS 958 e cnmlin K4 Gl 4 azg L
el 0,95 5 03V Cosel g <do 5l ookl 550 yig, 5 00l oold auels
rgas B0 (ooled wliwl puoi g () Shws (aseis g5 Blod 5l oad (Bpme by, (b3l sl
i) 500 ol8 g (Bd) sloal (((Hog38) Bl alex> £45 a B yxe 0 ‘J;.‘..Loﬂ 3,50 0l (§,lA5 oS
imlos] pglal acgemme 1 Bolal job 4 pgal Vo o Jow dw 51 SO e (gl .o sols 18 (ke
50 9 Bd palar 51 K el slaise (i ales Giolosl Glp a5 oS5 cpa o eolitwl g bl
O pobal | (plaeond 4 55 (0938l £95 5| Jaz 50 .ab 00ld 2o i Sl glatend (3 oIS alex

A Jlosl lojer job 4y (6w £ A 2 pgal Voo p0 ioren ol ddlal ayos

Yo Tl g il () e o 33 (63wl ks 19! S LY Jgae

(J2> zamaad o y3) TRA (Jz> pauduis Jo y3) TDA () Sw) Joa 95
v/ Af/VE (0255 48L51) Ll
AV/AA ay/Fa (005 Bis) sl
Ay/£A A¥/YY (0015 yunts) (93 50 k3
W/vo AY/AY EF dw 2 5l WSS

o>y ol g g e pslal UL (g5, p golpiing piysN Jlesl mls ) Jeu

o0 AF/VE Jlade b Gl £45 51 OMe 40 00l (5,5 (g s F 5 golpiin (s, 50 ol



VAR 3 b)w ¥ 8,92 NFee 4@&0)&%' 9 ‘_g)‘d.jl.:s

Ot reS Moz plo b dslile )5 Guizren Zuwl 10595 50 (6 5Vl €80 5l (6, 03 g4 90 4 S
Sygo d de> g5 an 2 a5 Sl jo il o sl ales 4 b e 0,0 AYIFA i b aseid F 5
<8 5l plizres (S5 OMes 4 Cuend 35 FS 3979 b et £ 5 Sl 0ol Jlosl sliwl 4y (oS 5
el 10595 15 3,0 AV/AY Cgllase
Er 4 S mimal 2oyd (09 Simb 4 axgi bead 6 0ws (2l monal 5 pgas 5
Wloads zozeal gw,yd b a4y odd ool i 2l placl isu oS cnl blaul BB asS ol jasis
Oty el 0398 b3k BB (3:35 920 4y oyl lawgi (ansiiS 352 b bl Sl (e )0 S
b S5 ) Gl e e 9 2oy AYITY L il 5 Ll ales sl cmemmal (250 58
Gy i dwoyd o le 90 pl a5 ol ol axgs B asSS cenl ool s 4 aus s AV/YO cds
Aoy Ve 5l eS s onlply tanledge dslre Sy 1) (g ol sl g ead Sz s
blaol BB 55 sogeds gulis 5l a8 slosl aSh tcas (g 5l (S0 aseis [0 oy poe slae 4
wasl ol bl 5l S bl eod ) Kms Al Canpd panseis 9929 b a5 Canliae (pdy
ol o) A8 5T e i ¢ Jar s paniets W,y 53 1 g wloats L3k b pansis (i
oS liae 8l ol Cawd 4y goae polie ) axgi b aS CdS )55 o pam g pgd iy 4 gl 40
P o0 Gl dSy o ol 5l laisel o5 (ais @S Grizen 5 oad (5, S0s laity memal

Syl 1y ol jo Jax zusral g wgllas aseis olly pol> syl (b 03yl

Lalgninn 3 5 35 40
odd ,udy )l (Solw 4 650580 5 sl Il 5l eolainl b Jisle gin 5 polad obx) Jlusws jac o
e sled ar (ol slasls Sl ans ol (g (wymss y3 g Sbil Cmo g slel e 1o
el Pl aSIb g 5l Coles g olinl oo gl el ;08 sla il 51 S o (6,185 6Kl
JSo 55 00 gy ol gly (s I8 ake o o plnil (3] slocalad oy it
s b a8 GlisS @ 09 Jax ODe pl i 50 o5 Cel o] Lol JIKa! asils 35 163 gy g lelS
S92 o] o ol 5 aseid el oy 5l cidu 9,5 Bis 5 wlal b g e By (5 Siws
Gl g 039 Sgazme olx 5 e WelS sliwl 4 s cudlad o3e o by, cal 45 45l b ZeBlo
Sl saz gg5 anlol 100,05 (63,15 solaiwl sl axils sg3g o] ;o g (S claal 5 g0 a5 goliw!

ryal b S5, Dal g e JS Oledbl o LS OIS 28 gl 4T 28,5 108 axgi 090 Lo,



Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, Y4+

sl 5l pol g el oud plnil oz g oSl 5t 59,5 2 L Re% £55 nl ST g lgnl
S 55 Ghls Gogy onl bl (Sig iU gyl bl (59, 2 bl slagsy, b oad plosil Sl i
Elsl L bl sl (Shg 00,5 oo wgmima babg) plo & Cond (T slacyse 5l 45wl o ol
5 omged Hete 58w alr G5t 69y » 12 bl odle oS (lAisT @l (o)l s pgal (j5ie
sglas (ol 053 bl 1 s Cuze 0ls 2525 (6,15 Il S5 gl 5 (e S S rizeen
OBl sl O g0 50 i AliSee ‘5>|95 3 6)LAT Sl zy0 b aS &jge pay il oo a8l s
i Yo 5l gy ol 5o igdign e Toazme (2lgi ol e 0233 (glaosls bl Lo 5l ola i
3amsz;sgﬁsfl,sa_gmuj&iﬂ.moamlGg;m VO g el i Ve ugiiws
e ple o g asle S oy anl 0 ) Gul Sle 5 Bolal o X SO el
Jols ol ools yyglal (o a5 (6, £95 A . ad,S |8 goee (6w 050 plal (pl ol
pleol al> o usSae Jlgy b (s 090 SLalST (g3l0 1ot 5 e 5l (honnd (59,5 Bl (e (0,5 AL
ouds Jlagl Slposs cppgal (o odd 0,33 Sledbl 5l oolatwl b g olulid ool adly o> 5)50 (> los
b el g 2
2 shey 2l g el lalnl g paal (55lsn slapi )i SLS 4 b oges (B pol> Ghagh

Jaz Qlolis 3 3 (0S5 g p e il 0 ieS 45 05 (o pme slial Jo> L ablio i
LIt T S WU PN SO VR PR PSR IS | -] PR o ) PR W PR LIV

S S sbel yo alesl o8l (ogr a5 BB s 5 uganel Glie #

ol 5,y g jais F5 F

odls Jr> Aly proray 08 £

53 33,5 o) 2 PONR Lo b (laslone Sai 5l 5801 0925 (0090 et JBpd (o Jol Jole

oS 09 wgmnzmals 5l lid a5 009y b swd FNA L 1 PSNR Jlade ¢ iwghs cpl j0 ool &3l os,
s b ahen 5 009 ol BB 5 oad 6, NS polas e sdmlive by (s a5l ol ol wolo
ooe Slae b aS ol oads Jax 2lgl ey (asiS Gl (g, 2l 50 pes Jele Lol (goue
Slass a5 Gl oy AYIAY L Jolae Sidgh cpl 50 ool Caws 4 TDA jlade (nKiles .0 sduzwiw TDA
Iy de> ool el Sle 4 b adly o bla S 4 cons ool o0ld aseld Canyo o bl
TRA (sous jlas L aS 009y ol i SbLsb jo eals B me g, 2Uly (Jole pung ayled oo )l
Sl ao )0 AVITY Cdo L dhwgio cdl> jo golpiinn g, a5 slo lid gile il il § gw)yp



149 3 b)w ¥ 8,92 NFee 4@“;&%'9‘5)‘4.3&5

29bal Sy 3 @Ol sl Jlosl 5l ol (g350 s (nl 2 egdle oo ) Lol wiw b3k
el gl oo Mol g ouls 0ols aSrid o9 A edd (6, Clus > lgi a5 ol lis ouls adlg ales 5,90
bl el Lt g g5 co g, ol 1IN cnl goloian Loy, Jod BB oS olgS sl s &
Jobs el pa g g Sl 2o o Siig iUl Ghjgel (Jlzms gladilnls jo pugiis 5 bz
a0 il S Sl

Sz el oal L2l ats s pgal JB Gl oS goliul 59, 2 pol gl oS (nl 4 axgi L
bl 5l g0l it 99,5 sy 505 PDF g8 5l oliol (g5, 2 gl 09 o0 Sletiy ou] sla gy
6l 6Ll o Ll ol Lol Wiy a5 ool Il 45 ol 5 050, o 0,058 PDF &5 a4y (Seg il
Lol G ppal Sl LB L alie

Srge ey 98 ot wile (il 0595 LS glsil alor Sl bl slaisy plo Dlie Geies
Ja> aseis 80 g Ll cae p Ll 5l o] SIS g as 518 solatul 0,90 651 pleo] al> o 40 55 g

20,5 dunlio golpiing g, b oliw! puoral 4

S wlow

caisled (6 liKwlw sode g ) lislu la i &Sl 1 bls 4y 0 se lgls 5l asls e p3Y 0e B

&bo
5 o &l Alie ccadus (slysbuiS 5l edlatwl b Jluzud pabai o Yh cud b b g sl (55135 51 (VWAA) o:lﬂ o bl
(_JM olKisly wdgy Py Slawlxo ul[«.//w WWW}“’
DAY DA () s plo] mols olKiil> il -  Blis slo jing s
vasis g Caly (oS5l cblis el b Jlous polal ply it S oles (MYY) Al cas ( JUIs 1k (hguie
(Y)Y sw,&e,a}fo}lﬂ UKOU 4‘1[&[0}) éuw\))lé d5)>
References
Alahmad, M. A., Alshaikhli, 1., & Alduwaikh, A. E. (2013). A New Fragile Digital

Watermarking Technique for a PDF Digital Holy Quran, International Conference on
Advanced Computer Science Applications and Technologies, Kuching, 250-253.



Olil ol ad 1 OUS s g Dl Caruoyd Soglio dLaidl 3o cby, S, yay

Alattar, A. M., & Alattar, O. M. (2004). Watermarking Electronic Text Documents Containing
Justified Paragraphs and Irregular Line Spacing, Proceedings of SPIE, 5306, 685-695.

Alginahi, Y. M., Kabir N., & Tayan, O. (2013). An enhanced Kashida-based watermarking
approach for Arabic text-documents, International Conference on Electronics, Computer
and Computation (ICECCO), Ankara, 301-304.

Al-Haj, A., & Farfoura, M. (2019). Providing Security for E-Government Document Images
Using Digital Watermarking in the Frequency Domain, 5th International Conference on
Information Management (ICIM), Cambridge, United Kingdom, 77-81.

Atallah M. J., Raskin, V., & Hempelmann, F. & et al. (2003). Natural Language Watermarking
and Tamperproofing, Petitcolas F.A.P. (eds) Information Hiding, Lecture Notes in
Computer Science, 2578, Springer, Berlin, Heidelberg

Bastani, A. (2019). Robust and high capacity digital image watermarking using chebychev
moments, International conference on soft computing, Guilan, Rudsar. (in Persian)

Chetan, K. R., & Nirmala, S. (2017). An intelligent fragile watermarking scheme based on
contourlets for effective detection, localization and recovery of tampered regions in
handwritten document images, International Conference on Advances in Computing,
Communications and Informatics (ICACCI), Udupi, 405-410.

Chetan, K. R., & Nirmala, S. (2018). Intelligent Multiple Watermarking Schemes for the
Authentication and Tamper Recovery of Information in Document Image, Choudhary R.,
Mandal J., Bhattacharyya D. (eds) Advanced Computing and Communication Technologie.
Advances in Intelligent Systems and Computing, 562, Springer, Singapore

Chetan, K. R., & Shivananda, N. (2014). A new fragile watermarking approach for tamper
detection and recovery of document images, International Conference on Advances in
Computing, Communications and Informatics (ICACCI), New Delhi, 1494-1498.

Daraee, F., & Mozaffari, S. (2013). Watermarking in Binary Document Images using Fractal
Codes, Pattern Recognition Letters, 35, 120-129.

Davarzani, R., & Yaghmaie, K. (2009). Farsi Text Watermarking Based on Character Coding,
International Conference on Signal Processing Systems, Singapore, 152-156.

Khodami, A., & Yaghmaie, K. (2006). Persian Text Watermarking, Advances in Multimedia
Information Processing, Lecture Notes in Computer Science, 4261, Springer, Berlin,
Heidelberg, 927-934.

Kim, Y., Moon, K., & Oh, I. (2003). A Text Watermarking Algorithm based on Word
Classification and Inter word Space Statistics, Proceedings of the Seventh International
Conference on Document Analysis and Recognition, 775-779.

Kumar, A. (2020). A Review on Implementation of Digital Image Watermarking Techniques
Using LSB and DWT, Advances in Intelligent Systems and Computing, 933,595-602

Kumar, S., Basant, K., Mayank, D., & Anand, M. (2015). Multiple watermarking on medical
images using selective discrete wavelet transforms coefficients, Journal of Medical
Imaging and Health Informatics, 5, 1-8.



14y 3 b)w ¥ 8,92 NFee 4@&0;&%' 9 ‘_g)‘d.jl.:s

Laouamer, L., & Tayan, O. (2018). Performance Evaluation of a Document Image
Watermarking Approach With Enhanced Tamper Localization and Recovery, IEEE Access,
6, 26144-26166.

Moshavesh, Z., & Daniali, H. (2012). Reversible digital image steganography for copyright
protection and tamper detection, International Conference on Iranian Security Community,
available at https//www.civilica.com/Paper-1ISCC09-1SCCQ09_031.html (in Persian)

Safdari, T. & Latif, A. (2016). A new method for Information Hiding in Persian text file,
Journal of Protection and Security, 5(18), 43-59. (in Persian)

Singh, A. K., Dave, M., & Mohan, A. (2014). Hybrid Technique for Robust and Imperceptible
Image Watermarking in DWT-DCT-SVD Domain, Natl. Acad. Sci. Lett. 37, 351-358.
Shirali-Shahreza, M., & Shirali-Shahreza, M. (2006). A New Approach to Persian/Arabic Text
Steganography, Proceedings of 5th IEEE/ACIS International Conference on Computer and

Information Science, 4(11), 1692-1698.

Yazdani, V., Doostari, M. A., & Yazdani, H. (2013). A New Method to Persian Text
Watermarking Using Curvaceous Letters, Journal of Basic and Applied Scientific Research,
3(4), 125-131

Yazdani, V., & Fallah khorsand, M. (2017). A New Method to Persian Text Watermarking
Using Curvaceous Letters, Journal of Science and Engineering Elites, 2(2). (in Persian)

Yu, Z., & Liu, X. (2009). A New Digital Watermarking Scheme Based on Text, International
Conference on Multimedia Information Networking and Security, Hubei, 138-140.


https://www.civilica.com/Paper-ISCC09-ISCC09_031.html

