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li rlft prp.r s. (.k. . o* .Dpro..i ot corllsio. u!.d r! . r.ol ot
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loslq @0rEsio, BCS.
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Inr.m.r .onmuicaid ha be.om. an
imc8rsl prn ol ftc iriEr .turc of
lodrys wtrld. The inlom ion
communicakd com.s in num.rcu
loms and ir 6ed in ]rEy applicatioDs

lll. ln ! lir8. numbd or rh.s
rpplicdions, i! i3 dsnd tho! ih.
cdmuidio bc donc in rer.i sei
<Ei tuuiurim 6nA6 fon rh.
obvioE .s of a b€nl lru16,
cdpo.a. cdmuniori@ d .rcdn
cird peh&i on dMn ro ! lie.
!.t.il.F of.reiyday e-mail I9j. wiih
.-@il, rDny people *mnely asum.
rhal rh.ir @amuution n srf.
b.qus it is jlr a rtall p.c! of sn
enmo$ moufl of d& b€ii3 s.nr
wond*id.. Afrd dl *io n soi,e o
*e ii? Bur inEliry.$.htu kd
a r4uE ftdim, md rhe G
Frcsms "ou rh.rc- B,r,ich jar 3ir.rd
ftah 

'1r@96 
go l,y f6 imBing

Encrrplion provlds e obviu
art@h re inimton s*un\., and
.!..rpiion prosEn e radiLy
aulloble. HoN.ver, en.ryprion d.lrly
m!tu.mc$ose6.onEinins
"i .Ening' informarion rnd rh.
elE ypr.d Nlss.s b{omes subiecr ro
dtak I3l, Funh.mor. in nU! .6.s
ir is d.sinblc ro *nd r.a(fuion
lirhof 0, m evh turi.ing rhrr
infomron ic beo e
slllbog6Dhy Ep,sts dinn
.Ppdch ro infmdim sEiry. In
ncg.nogEphr, drh is hidda iNidc a
dudhy ifr.8. or conriins thd leks
lik. ii conuins only somdhif,g slsc, A
variet ofdumny inhges are posible,
such ts dilital imog.s, sound dip .id
.vh ex..!t.ble files Isl. Using

P'jEill.ds'4D3Ep6rrd3.:(8jl*l
conqetu !r 1,4 s'@a4h,

rEg!.osEPny hG b..n incr.GinS in
ft. l.n yeaE Md b.comc very

ini.na( llhich la& lo ct.6r.
silr$l rools for n. w. inv..Ed fitsl
tuol rnd itisane*conlpHion m.thod
cofiplrible virh slega.qdthy by
uiu its pEpenies in chrnging
infomdio hidnrs io bits b.lor. i@n
i( l8l .nd th{ Im nulrc @.
.mD6ion .ot cErcr b, d, un.
Ba6 of qFiffits in ihis p.p.r.c
im3. hnlin8 in im!€! (2a bi ofP[.k)
bimp Bcs onF*id ir nrnlg.d
by No lmk (Bilcrel) dd E.! rn.
s. dpprooch of st.8MSrphy
rehtriqr {rh tm!].- (hti3. 

_ioJ

.ohprsior llr h*dn ol bitmrp
itus. rill d h. c@p.e*.i.

Ttu dli* of BCS cmpKion 6cd
le icps l.vel I rnd ld.l 2, l*l I k .
n.w lpprmh of mpu im36 rad
h.E o eo.d d,o rh.d ro ,:l i,
rtt, TrE BCs delal(G on . f.cr th.r
.vo, painr ha a linir colou .v.n ii
24-bib pilel qhi.h rhe nufibr ol it
.olm @h6 ro 16,777,2115(2)
pc!i61. color ombiMtio [2], Tb.l
mik6 BCS rduc.6e phyrl.aL.i! of
tupdtins pi*ls vhich is cil.d . run
lik. RLE @mp6sia @dtod [6], but
dr frain ditr oe of BCS rh.r m.k. iI
,lm .ffi.id lho RLE L rdwln3 rlx
,nricd siz or E aring ,u Eins
ddiE tddEs vhi.h is cleii.d @

b8. lddH and ofara [4j. Trr b.s.
lddes for $e nd tun i! rh. lo.ari.i
ol ftc pixcl v"lu. $d Ep6. thisrui
11L orhc. M, b6. cddrc$ lor lhc r.m.
rlxel h rhe la{ pixel in!h.prcvlous run
.nd cl*eo ndynmicba.addE$
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(DBA). l.!el 2 dep.nds or fi.
Sr.grnoeEp6y pm!.ni.s to r:i(. tE
fou.ih brr. fo. ah M i. L\rr I ro bn
md irFr ir 6 a 6it h ilumy im!€!
il@d of htr (fdh byE h5 v.lu.
.ilhd I or 0) Yhich indid.. rh. p'r.l
h6 tun d h6 d. Thar blr. i! .:ll.l

This lev.l clNilis lhe pircls *hich
h.v. re ad which hlE io1 !un!
(individu,l) by ldding ro erh dx.l o
byl. which h6 valE.i$ 0 ifha io
run or I il n6 runt (PLE) which h
Educcd ro bir in level 2, ao! fie lun
pixcls i6 t-o PLE, rhr $cond
indi.ates rhe .nd of ruB for th pix.l

Pl ii/r of srs@ry ret Bcs (Bir*L
conpE,na b) ulie neems+i,y)

AsuFc rh. Fi32 k a seenor of birmap
inl'8c ed ach symbol EpE* a
pixcl of2a+ir. ho*O€ (X) pirels vill
b. nd.d in rhe 6mpr6 fi|.? AEI
lMho I is iNrLd in rn onpd
lil. a r valc f* aour tu6 of (X)
pi\cr5 de a ad\d6 fs rlElc Ms.
Th.n PL€ addeJ. Lllotrld by fou,
grcupe ol ls e qpically ach run

.icod.n inb No brr6, lhc ,iN blr.
rbr pir.ls nub.r i! the 0d. ln
pmcric., d ?ncoded M frly conrain I

b 123 G 2J5. ifrhe run h morc the
255. rhh ihe nN group ol run i:
c'.:r.d rhc s$md is ihe offi.t nunrbs
ior leaion ol lne rc.eil r$ tccot'ling
io fi. l.st pixel in pEYiors run using
tlis pix.l a DBA, ltE impond of
DBA is apDe in thb esDle, sinc.
wirhout DBA w. m6r ,u! thc off*r of
nE hi M =30C (fid md It
di{ane b.sm rhis fln $d nI. El*
pr\.1 nr thd w. ndJ tuo b'r6 b
ibE or o6d = lm. ald fe l!rys
itu3!*ill m, be cftdn- .qul l
6 4 n 16. Bur i. DBA rlE ollsd of
rl'. Iar M in rh. s.C@r = 91 {rhe
dni@. bcMan pix.l numb€r l0o
ahkh Epdsmt rh. shn of l{sl tu. aid
rh. pixel numb* 205) for rh.t oi\a
h.s no need moE rho orc byc io rore
numb.r 95. And by thh raybc BCS

csn rcach lor all os in th. imoge of
(X) pix.l by offs! qin\ on. bylc
in$!d of 2, 3 or 4 byrs bur und*
coidition the disbM berween lnl
l$o rh not increGe $an 255. The (x)
pixcl wirh irs nn hinaB wnh PLE,

lh. impl.ftdrion of(X) Pircl wiu bE

dpl.ir.d in Fi8l. Tli 3iz. of(X) pixel
and its fou gBrps of flns = l3 blr.s
indier. ro 6l byc oI(x) pir.h in dE

1I!Li! ! L! cll
r,-rc{r

fi, O: ofsei addE$ ol run.

lhe be of level I is u$d DBA
n@rlon, rhe Fisz erDhin iti

I xlir.fa
m
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Ilis l.vd ,ill Bu.mr6 dur BCS eili
nd b. doubled in !i,. (like tu-E) in
6s. rh. &p€riridnotpixch is sn.ll l1l,
rho sos! thirB h ii0kiig Bcs sam.
.iz ofoicin, and rhd h a.hiEEd by
tduci,s roudh byle (PLE). Lvel l
{ill odd .sa dio ofdnDci b Lvd
t.

'l'o etri*c rhe imag., w. lollosed two
$cps, li6t n.p 4ricvc rhc cornDE*
fil. fM &. dunmy ituE by inv.6.
sr.3lno8Bpt)f .lgodrhfr i?l. Th.
s.@id 3tp i! ro xrc@Fls rtP frlc B
iiv.6. tnc @mrB.d rlgditlrn.

w. ced s+Dent.d plsins Doiarion [a L
lo .chi.!e $e *.k abour E!e.ri.S rrj
b, dii.e lh im3 ro dififfir iia .f
s.anEns @h w of I Ep@r tlE
b.8imtn8 of !h. ,.8. rhd *ill s6 lc
tun in ir ll0l. Th. sizr offte 3ee]:E8
d.p.nd on lftarioi ol . lsl pix.l in
!.c.ni i ro f.rch pdSc ai(h 6x.d iz
.qul 255 pix.lr ro be coEparibl. {ih
otfd h6 a byc sia rhich c tmcl
!h. En ':}k dEn 255 Dircl.'fi. nexr pag. will b. fdch.d f6n !h.
lst pirel in rhe ler run lord in fic
sclot paEc Il io ru! lou.d in rh. pag.l
rh. rtsrkinB 6f run *lll siop. For.al,
run bom. .icr lhk pise ill b.
tar.d a ! @ pir.l i5 nd rcld.d
wnn Fwio6 piEl. TIE legd
cmpls dio ir doG by h(l I i.
Figi md tief L.rcl 2 has smaD Eiio
dlp.nds on ne8anogrlphy, FIET vill be
oompre$.d iofr 2)7 KB ro 99.3 KB
by l.v.l I Fig8 Ep6anc
sGs.no€ipr,y rhlt El.c ro lsl 2 e

khdP[d$FoltrPqiroolm(Bit*l
conperoi by !r4 se@8laphlr

compBs dE GulB of leEl I dn
6.r ir in JE duhhy in!3c to .dd
.in coapcsion nrio ro lev.l r.nd
rcdue 459 b)1. ibm ihe .omprc$d
fik orriRr(rhis dtio nay be incHsd
in orher img.r. Thc fitr| Eolr of

7-Corcl erio!! . !d rllIEworL
The objdnr of lnis p6per is ro
dmoNmt BCs tool ol
sr8lnogBphy. {hich is bsed on .
pdFrry oa $glnogBphy. The mdt
ihpotut point ld $is L.hniquc ig
rh.! BSC @prctiion sp..iali-d j6r
on 3b3tug6phy lhich ndc n noc
cmpalible drn rh. oti( cdrpGsion
m$ods. W. hav. discu$.d lh!
iollo*ing p.ints and shoeed our

I w. .an Epl&. . old cdnDrcsion
tu&ods *ith 8CS rh.r M l6s!
FitlE l6l6s er.3qizn brn , rc,
onpNid B.d 6 a tol of

2, BCS is a bikv.l.onpBsion
3. BCS prcgmm c0 b. cBtomia'd lor
eeh E$, Thu n guomi.es se&r

4 w. !s.d a DBA lhd @ iG ,irer
ldrt6s jBr in m byr. *hi.h
s@i.e foundine .tr, run vh.n.v.r
rhc disEnce be$en i rd pixcl vdE
hol incEale rhln 255 byr6.

5. Lv.l 2 Bleni?. {ill nerer BCS h.t
! sie l.rg.. ihri oiSin inEa..

6 w. m *!.d. l.El I .nd mL ir 6
r rididoEl 16, conp.sid in ! n.r
ippi!&h *nh e.ry leg. onDEsioi
.ve. *irhour vaianB on it bul*. mus
mrk. modificirion onl*l 1.



t*e ad v..y.on\in..d (hrr BCS is r
Y$y ,61a omrpf$ion r..hIq@.
h.qus. of $. rr.irhld cinB. FuruE

'.\.srch 
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