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dtat adz (e} S¥EH2= MO, XL /MRS AVM y=(y}E JAHFH#ZW
EgAggoled g, Ao distd AR FHE /M8 &, 7y ¥MF x={x,;}E FH
BZo] Brled g oz gt o, @AY x;E yi= Depx; & B BHBEH
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= fo(3 10)fip(x |y, 6)p(6)
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8;= max {|6(7, s)*xx r, )} , i=1,--,m; j=1,--, P (2.15)
& "o A],-FZ&(edge-extraction) & 93 AXJHFZ AKJain, 1989). 714, (r,9E A
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1) 2)

(4) (3)

(a) (b)

(c) (d

(ZE D (@ 2 "o M3, (b) A4, (©) blur+N(0,0.1)3H4, (d) blur+N(0,0.2) 3+
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(¥ DY ©F (e ¢ol s AIE 3ol FF 00]3 ol Z42 013 029 AW
sz 09N FEAAseld. a8a o] ¥ 29 S CEM B NCEMoO| <3
L3 gatel 47 (¥ 2)9 (29 3)ell vERY Ut

Ade F 7Y EF o 01, a5 ¢ 085 F2oA H3FHe EYsde] dAHE RAF
AT}, @<t 0.85 Yl FIAAVL FE3] o|FolAA Hx, WHZ a>% 08 A B¢
B AYR Hgol ) oA, -RE Ausle AR JEEY 284 & dlZ2 NCEM2
Aoz Re HAE Zte B4shdS AFITGE A §¢ozr 4A #d¥ & Ut 9
Lol Fgo BAol AAFE Mt & BEYNS dADY. ol HAgE & SaAY F
23k (Li+Ly)/2 (A71Me 05)¢ Wez HAE z2A 8 Zeld. o ARE «,=01, o
=0.85%1 Ag-o g3 <E 1> <FE 2>o F£AF oz Al

o Jo e

k!

<E LI> =01 345 A% 01201, @085 <& 12> =02 342 A% 2,01, =085

o FHA | 7 WelN D W7 & #RA | 7t WelM P @7
0.1047 0.8559 0.1602 0.8005
NCEM 0.0433 NCEM 0.1029
0.8630 0.1411 0.8031 0.1552
-0.0155 09187 0.0329 0.9024
CEM 0.0849 CEM 0.1832
0.9192 0.0122 0.9093 0.0198
gge A (D-@He FYEE 242 014, 034, 087 2 0672 stod, e} 258 7
A 2 FEIDSEO @ CEMENY folA,-2E A}E AWug o 4L At
A7

woe H9e FA7 2o 25 saolth of BAARE (2 4ol Fastdch A 2
7\(~0.05)7F M54 2obA NCEMEQate] dele F=a4 nolx A%, CEMEAR
O uEE FAYE X,-HE ARE RAFD Yok
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(29 2) blur+N(0,0.1) 2 G 34l g CEME (YY), NCEMEL(2.229) ;
ARE oldZ 41=01, @,=0.75, 0.80, 0.83, 0.85 X 0.90
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(¥ 3) blur+N(0,02) 2 st4ol e CEMEU(E%d), NCEMEH(LEF4) |
$BE ofl2 =01, @,=0.75, 0.80, 0.83, 0.85 X 090
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(a)

(c) (d)

(Z¥ 4) a1=01, @=0.85; (a) 234, (b) blur+N(0,0.05)2.9 34,
(c) CEME 434, (d) NCEME 9 314

4. 2 &

2 A7 EMYRYFS o838l FEATH A4S BUse EAE B2 we
TEAGNYS ARARE AFs] BAY A, ol 2P AL FLo 2o Ao
Wk Berh AAAE S4e ATE ®w ohg ToA,-RE FHE FA 9o
CEM(Censorized EM)E9¥ol2t AG Ade WYL FEddAR 9§ Bdsye] Hos
BASE, e EAel AUAA 2x Fohd g Avle] BAA YA BAsge A
THE JYAEE T3 BUsH

2 dTE B3 A2 Ay wFo RrA F7lz dFHolor & AL HWAL AAZ B
Abef 2712 ZAlolth CEMEAstae] MoA,-m& Fut Babe] z7]xd tha wigsio.
A% 2 dFME dYAdonrE BA FANE FSAYY BU2IAZ Agsignh
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a2 F owle] BARe A7t 2 e A ATl Hde] obd £ ok makA
w=abe] 271 ZAl FHEA ¥ Bye] ATk AT EAZ, A (1.2)0A THdE,
T J0)E FAANY FoTS A it Ae 24¥F2 Aoyt Eo B3y 249
g Tor AT F9 EM¥nE5e] ¥¥< PJGreen(1990)¢] OSLYRAEFE AHEE 4
gtk vhAlvte 2 BodpolxE wedl R MY T, M9, (peaks) WS EEEE we T
}3E dddfonz "28,(clique) 22 34 HE-I2URE ASsdE £EaUn. 29
W R e folAle '3 E ISk S e 2 Oid 2ok AAS fagle]
gastth o] F¢ EMYn#FRTE "3]2,5% Y (Gibbs sampler)ol ®4 g0 wWolr},
Tt FrRAusiel sl of WP ATt olFofH 4 UL Aolvh nlAvten WHHo
2 Fxddel 2 & Wl gle A (1D £ A g

y; ~Beta(p) , @, pu;= };ihﬁai

& Wito] polm Bl p(1—p)el WS "Wk -EEel AYAIE ol oNH O
BAHY & vk o HYe BENY y& (0,112 Avsnzg FEAVL BT & 3
& Zeln.
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< @213} 4 (2.2) A7 FH>

E(xlyiC Ly, 6 € Elxgly<L)2 2712 &t
Ly o
ofd, filx;lyKL)= f_ mflz(x,;.y,-)dy,-/ D) olB2 E(x;lyi{L)= f_ JXif1(xslyi Ly)dx;

= f_L;E(xi,'lyi)fz(yi)dyi/ 0.

T3 E(xiilyi)=hij0?H+P_l(yi_Zh:}zazu) 2 E(yilyi<L1)="0'% +§:hi/e921d olm=z,
ol e} o] 4 21)& 2t} =

c O 01 (el ¢
E(xijlyi=L1):E(xii|yi< L1)=[eju_*_%(ay"ly"(l'l)—gh“ﬁkh)} hit Id+_L( ¢,1 ) )
a3 —¢y/0y WA $p/(1—0p)S dASS v & wHoz EW y>L, o dls) ofy
St ol A (22)8 4& F U F, Elxlyi= Lz)=E(xij|yi>Lz):hiﬁf”""l'

p(”lffba)'

<A 2103 4 (211 dF FY>

E{(x5— hy0) ¥ Ly, 04y = f {(ts— kb)) |ys 9V /
= (&5 -L) 4 e Shio)Yhdd 02 (4 @)

= (#)(1 —715) + 07" Var(yily K L) + 0" H E(yilyi{ L) — 2ih;6; 1

o] =gt} ¥H
E(yily< Ll) == Oﬁld”g_ﬂl + Zhi;f?,- 2 Var(yilyi< Ll) =020H(1 + ““1 (— P _LL'))

olt}. (G.S.Maddala, 1983 #=). whala

E{ (xii_hiiaj)zlyi<Ll,ozou}=(4‘1;’_“)(1_-})-)+p-2020“(1_ g’; LL‘)

ofe, y> Ly HiXe —¢,/0; & LY diA ¢/(1—0p) & L3 E 27 giAsho

E{(x,-;—h,-jﬁj)zlyi>L2,dzo{d}=(22;—ld)(1 J5)+p‘202°"’(1+ 1"5‘3 LZ,)
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Restoration for the Censored Image via EM algorithm
Seung Gu Kim?

Abstract

Although there are many photochemical images of which are censored while
they are recorded, normal approaches are often appiled to the restorations for
them. In this case, it yields a restored image which might have serious bias.
However, solutions for this problem are hardly found in the research of image
restorations. This article provides a method of image restoration via EM algorithm
for the censored images of which are contaminated with Gaussian noise and blur,
also presents some results of simulation for artificial images censorized.

1) Department of Statistics, SangJi university, WonJu, 220-702, Korea



