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dohrin iDterpoliti0n ot,on image btocla in
rireles imrys 1$ inisioi is |ropoed in ibh papei In erd ol using
connroi Etansmissioo qucrl proiocok,rtelo blo.k is rMmtrucred in rhr
mu,n-*a!el.. donrin usins rhe .orrllilion b.$eetr rhc lo$ bl.ck a i6

Th. rEonthn suggsts rhnl cnch lil. is.teomposd using a silgl. ierd 2-r,
DMWT (2-Dimehion Dis.ere Mu,li-\)lrveler Tnn!l0m) ,nsr.rd or
deconpdiing th. rik inro rhree lev,l r-D DwT(2'Dnnensi.D Dn.rer.wrvclcr
Tr.nsform), as 3ht€d in thr JPIG2000 stundsrd.Ir.!n be crsilJ seen rh{ the
EcoNtrul(iotr pmoedu& is very stnll. beaNo iloDly requn.s !.noning tlr.
2-D DMWT oI rh. surroundirg liler limlly, il EquiB on\ to aveBge the
corrspohding d*odpos{ ril.s.
Xeluordsr ntltlrn .Lt, to$ block rccon$rucrion! wirold3 rdnrnision,
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INTRODGCTION
I. con,iEr ooerstioi of lhc

JPEG2000 nlll in.ge .ompk$ion
sh.dard []1, lhe mooJer dles rh.
ihage iiro blmts oln x n (! bcin8 i
p.w.r ol z Pi:sh) salculai:s . ?-D
Dwr {2-I)imensi.tr Discrere lrar€l*
Tdnsro.n), quamizes tlE r!trsfom
.osfficiens ud erodes lheN Ni',s
e,irh,neiic coding In comeon

wnch$ sc.narios, rhe imaee is
ndn$ln.i oe9 thc $ircle$ .ho el
block b] block Dle ro *lere fading.
edrirt irose blocts .rn be Lor
Chans icpons $ar armgc packcl los
dtc i', a wirele$etrrnotrmerr is 1.6%
aid €cm in a 6mty rasrllon [21

Eiior r.silicn .]unrcl codine
schemes (e 3., Fosed Etur
C.dcction) use Ro.d Solonoo .odcs
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or o.nlollt;olal codcs !. .econifl'rr
lne lo$ poni.n of the b nEan,
sacrificing some useurl bandiidrh iR

tlE prcucs. This metiod, vhich is
destm'l ror a nxed bn ero. rst.
(BER), carloi .ompldc, Ptvenr
Lo$ ol d.ta Rie! rle BER ij
u noqr, s ln hoi p.dc(ical cases

Pl.
lh. ..nnon tehniqrcs io i{over
the losl blNk a6 sro(pd under
auioBaric RetEnsmnsior Qucry
rmrook (ARQ) ARQ lowss dla
tdrsmi$ion rar* .id can lu her
incrcas. the treNork conle ion,
which cm derenonc the pack4 lo$
[3] Itrslead, i1 is rhown n ihis paper
rhai ir is posible b .dhlsctorily
Eooi*ruci lhe lor blocks b! usinA
the alailable inaomrtio! suroundirg
$ein. The lcalioi ol los dat., i.e..
losr inage blocks, is kiorf ln
co mor wirloss sendios llre
proposed scheme is r.std lilh a
varid, ol imaSes and simulared block
lo$es. Jr is shorn lnal @constacr ioD s
have r..eDhble visu.l qualit , high
SN& .tu1 a lo* comput tiolal con.
Purely decodc bed eror
conccalhent ir beline JPDG ded
images has b.en dmonsrared ir thc
ihage donain fld i. 1he DeT
dofriin. V&rioN {rdi.\ have
succestuliy usen lhe lavclcr
rato*o* lor @rture synrlrris [.r].
rc.onstrdiof ol ldges. r'hich are
dhonod dM.s.omp$siotr [5], nnd
cdLancemeN ol dges, shich aE
bluneddu ns irrerpol lon [6].
V. DeBroiner et al, pmride s {ruey
of cohhonly u*d eftor codtol a
conccalnert medDds in inage
ta.snission [7]. lmase domai
merl,ods uso inie@ldrion J3l. or
scpraie ftcotrstuction frethods for
sntrlnre and t$rc [9]. Mon
tansaom bascn ftihods, .oEblv
rh.$ dercrib€d aor MPF6-2 lideo

fi01 3id esnr* tu DCT,JPEC
i'trlslJ [3]. a:$,nc a ynoorhrc*
corstaiin otr d,o ,n!3e i't.Niq.
These md1,od: delioe a object
iundioa which mcsu,rJ rhe
v iation ar rhs boiler behreen tlE
16r blocl ind irr nei-qhbos. ard thcn
ptucuud 1. Di,,lmne rhis.bj!d
funciior Z Al[sch.uch afd M
Ll.li.nger lll denrih: a dlfferenr
DCT based lilerpli.rion scheme.
snilh trscs ool, 3 b.der pi\cls b
@onntucl rhe 64 lon DCT

THE PROPOSED AI,GORIT'IM
h oohmon operdion ol dts

J}EG2000 $ill inLlge conprcsiotr
$and d. $e encoder tiles rhe ii,age
ifto bLockr of n x n (n beiig n rower
of (2) pirels (',oroElly 3, j,e, 3NB
blolkr..alcrares a 2D Dwl inro
ttrre. lev.ls, qu.nrizes rhc taNlom
..efiictnr .nd en.ode\ dreD lsing
irilh'ndic coding. So. in lnk paper,
iNr.id .l trsins 2-D DW-r. r is
prcposed to use a 2-D DNjwl (2.
Dihedsion Dko8aie Muhi wavelei

Ihe 2'D DNIWT dec.nN$\
eich rils inro low iiequeic!
compoier$ (Lrt,, l,rl.r, L,L, and
L:L:), and hign icqucnc)
somponenh (I-LH" L'H! LlH , LiHr,
l{,Lr, H L,. H:L, IIrLr. ItrHr. It,Hr.

So oi.e ihe mGsing blo.k 185
becn deGced, $o reointudiotr ol
lon block inclldes rhe foLlo$inB
sleps (ir is ,su'ned thar rhe io*
tieqki.y ootr,po@fi hav. alrcad,

1) 'Ihe tiles thrr m { the roD (T),
6o(om (B), rishr (R). leit (L).
risnt-rop GT), riehnbotr.tu (IG).
leftrop (Lr), 3nd ien,bonom (LB)



2) 'lle ?-D DMWT for T, B, R, L,
RT. RB, L t. LB lte lound.
3)Tbc h,sh frequor!.odpo enr e

found by arcraging rhe
corespo.dhg high l]!qu$c_1,
componens lron rhe eighl

A flo$chat ol ihe prcposed alsornnm

ADVANTAGES OI MULTI-
\IAVELET TR,{NSTORM OVER
WAVELTT TMNSIORM

For hesr peitomancu in iDage
compresion, wav.lsr ratrsbrms
Equne filteN (hd lombine a flumbo.
ol desinble prcp.ni.s, su.h 6
lnhoAonallly ed slnhorry.
Hdweler the dosig, possibilitiB for
vavelels ore limired beuause dEy car
not sinultueously po$ss all ol
lh6. desnlbG prcpdies. The
relalivcly new fie ld .f 

'nnlli-*.veletsshovs pDnbe in renovinE sme of
rh. limirarions ol wrvclcb. Muhi
*avelers off.. mo,e desig! optiotrs
and hence con combiie dl d*imblc

Becau* oarhe.6.v. ,h. n*hnr
in I2lsuggesbdro $o muhi-qivelet
iinead ol savElet in image
collpEsion. He pmved 0Et it is
po$ible ro suppod a Iow rsolurion
vidco nrcrm lmn rhe ori8tnat Hm
*hich is a desihble ledture fortrrcbile
IelePhom video r.nsnrissiol *heE
the displar, lcEeD is v.ry qnall mtl
ad.pb weJl b low resoluiion inaBes
Thc d|er i eE$ill3 tcanrre is lne
abiliry ro adapr the qualiry tu lhe
ftquireJ bit roE throujrh rhe use of
$ne quartiation f.cror. Thh leaturc
h al$ dcsnlhE lor INIERNEI'
tansnission at very los bil mrcs.

So, n is rcquned b find a new
tecitrique 10 rcco'L{flrcr rhe lo
bldclts usiig mtrldwavelei ail b
beielit (lt obove f*rtrr.s ni h,l. ir

for tle algorithms used lo to.onsrucr

SIMULATION RESULTS
Ther 3r th.ee medrods ro frtrd

dE 2-D DMW-I I2l, dependnrg on
ths ry?e ofrrep..cessire. rheso fte!
l) R.peabd Rol Prepmcesi',8.
2) CrnicilitSa'npled, aid

liig.(2) shows af 8,3 simutared
lo$ block ind irs corespo.d ,g
reco,sbucrions. Ir c.n be easily scn
rhar rhs rcconsddio. is perlect using
the strbjecliv. hunan dhplay.

b) C.itic.llt-Srmpled (CS)
Fig(3) shows 6 3r3 si,nulared

losl blNk and i6 corespondi.g
rMNru.rions Ii can bc easily secn
ihar the rcdnstucrio. is 8Nd using
fie sub iectiv. huhan display

k h fouDd rh nE peronnance ol
Ecoflstndion using the fan algor rhm
for findin8 i\e 2-D DMWI n lhs
sme as ihe critioaly sampled method.
so the figures obllined m. Ihe simo
as ihose obrri ed ir lig (2).

EVAI,UATION TESTS OF THf,

Th. .nm{oily Bed ohieclive
ftcasue is lne Signal to Noisc Ratio
(sNR) The mor b6v*n a. orisiml
&nd rconstsuotcd pixel valu.s is

eno(x,r=oG.ylR(x.y)
Nhere O(x,y) ; the pixel vduc sr
posltion (x,y) or thr o liral block

R(r,y) h dr pixelraluc dposnioi x.
J' ofthe EoNliucled bl@k.



The Tobl f,nor (TEl belq*n lhe
origiml ard rslsrdcEd 6lock .l
sizs (MlN) is defin.d 6 Il3,l4l:

rE = I tl,G, r) - nc. r)

The SNR molric considcrs lhc
rccon$rrcted block R(x.Y) lo be the

"sie!al', lnd the omr ro hc rhc

''noise". So SNR cD be dcJiicd s
Il4l:

lttr.\,.rr-,,(, rr'

For a &rparison beMo.n RRP,
cS. and rA, T,5le (1) shows thal
RRP Eivcs dE be$ pedormdce
aBoDg lieto, qhile cs and FA 8iv.
rhe saee perfomoce becduse the
ftilGsavelet laluos atc the sinre
using CS and PA *nh r litle
dillerence llom nft obtainod f.r

Finilly con[ari.s th. propoled
.lsorilhr, ie. uling DivlwT inxe
ol using DWT, the oblained resuiB
are comParsd whh lhe reconstudio,
dlgorithm pEse.ed by A ll. gadi

Ilsl d shoRn in T,blc (l) ft shoes
thal $e Econs&rction alAoirhm
prcseilci usingRRPand CS (or FA)

Cire5 bener pedominoe rhai usin!

coNcl,lisloNs
Since rhcrc is no cootdl ovei tl'e

ladnU clEmel. rheE is io prior

inLrmation abon ft. Elative
lo{tiods md ntrmbur of bldcks d
crn be 1o$ ii rhe PIoc$s lI s noted

d,ar beforo t nsmissiotr ol rh. hlocls.
a D{cl,criation schene G .pplicd so

nr;l i budv pauke' los dtriie
tosmnsion is scatured into a

pseudorand.m los in the imlge

blocks Ee .ar.l) !o$ and rhc

rostrsiruction {hemr cli use rhe

reighborhood of ih. Lost bl.ck lor

ln fiis papei, an alSorithm lar
Honshctim of Io blosks uslnglhe
2-D DM\VI is prcsdtcd The
r Eonrhm sggens thd esch i e is

d(omnosed trsinA 3 s nglc klel :.D
DMvI inleid ot decomnosins rle
ti[ tuo rlY.e 2 D DWT lcvels. as

documenred in the .jPEC2O00

iandaid. It @ b. easil' seen lhd the

recoDstroorio0 Pmcedur. is very

simple b..ause it oDlY reqdires to

know the 2-D DMWT ol the

su ou0di S li1es After rhal ii
requn.\ onl) ro rve63e rhc

lotrsnod ig de(omPoscJ 
'iLer 

II is

a$uned h rhi! pryer lhat the low
tequenry compone t are received

Ii is akd found rha. tlE 2_D

DMWT tha. urs RRP gives the bc,
perlonnsnce rmoDg the PrcPosed
s.heDe .nd rhe prtli.uslY EPo ed
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Fig.(l) The Flo"chsn orlhc AiEorithm

Take the tiles that m io rhe 1op (T),
botun (B), rishl (R), ienG). !igh
top (RT), rislFboion (RB), knrop

(LT), ud lell botum (LB)

Tat€ the 2-DDMWT10 T. B. R, L,
RT. RB. Lr. sd LB

Arrage L Hi oiT, B, R,
L. RT,lB, LI, and LB

Ave.rgeL]HL of t. B. R,
L. RT, RB. J-T. ed l-ts

Arerage r,rHr ofT, B. R,
r. RT. RB. Ll ed lB

L ll.



R, L, RI, RB, LI, ATd

R, I, RT, RB. LT, ANd

R t.. RT. R!.I I. and

R, L.RT, RB. LT, ADd

R. r, RT. RB. LT. md

?

A;v
',.1

G

A,;



HrHr h Averaee HjHr olr, B. R. L.
RT, RB, I- r. dd LB

Avcragc HiHl of l, B. R. L,
RT, RB.I-T, and l-B

HrH, is AveragellrHLof l, B. R.1.,
RT, RB, lT, md LB

Average E?H1 ol T, B. R. L,
RT. RB, i-T, dnd LB
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