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Abstract

In this paper, we present a directional error concealment technique to compensate a lost block. Generally, the strong
edge of an image has the large amounts of the variance because of its large coefficients in the wavelet domain. For
estimating edge direction of a lost block, a xz hypothesis—testing problem is applied using the variance of wavelet
coefficients. The lost block is interpolated according to the estimated edge direction. The pixels for interpolation is obtained
from the edge direction. The proposed method outperforms the previous methods in objective and subjective qualities.

87

Keywords : block recovery, hypothesis testing problem, estimation of edge direction, wavelet transform

A ZHYTY ARE o8 7 Zaduiy A
£ olg3l: Yoz Uroadl =y gzte AR

JPEG, MPEG, H26x 5 ¥ 94 % ¥HL #&4 2 ojfdhe 7Y Ud Ty 2HY HRE o &
Z Age] £F 29 WY 7ueta dn. 459 gted @ FE 24she Wyoltt &4 £39 F4 A
GAol Fgo] EAde AFHEE Fotod ASd o B ofget AZE & AolA dHE HRAA 28T
A %3 L F7F LAE F JUvh 27 0AE & F A7 wEe &4 B5& EE]e A&
& Qe FAFAM A4S Y 45E Ut Ak 229 ARIL Qe A G4l ER ZH)
LF 24 e oHE % 45E fFs] A% Joz hEd Fde Afdde HEY 7 o &
1y 3 shuE FADdN SYHes 7Y & gl g2y £33 2AYE Ad A= F2 4T
e =Y AFEAAE 2efstA] FETh < 7HAA Fake dde] o

A% Alzdelx 94 g2 A€ 98 & e FAE G4 &4 5L E7E7] A ZAW

kA, T AEY, BAGES "AFe
(Dept. Electronics Eng., Pusan National University)
% o] =EL FAYER AfHA gedH[(2d)d
olgle] ATHAE.
HEydak 200832€19Y, £ SR Y: 20083848Y

(49%)

REE o §3HE /e QBT Fue Huy
ol gat oleg evste JMeRA AFNA ¥
of AT} Kt o WHE FAel ¥3H PA
o nlad SYYela B 2 T 7] TeY
Sol% Hgol sbsetch &4 B9 o shhst

o fo



Hd 4s 71

}7] gkol frAbetthe Aol 2A8Y ol E579
THE 27 sl ¥ 22 A 59
o].g_z's} vz 26U gz o)zg o) 43 uy
go olgste Sagtse 49 2oz &
€ F7she Y o128 A A4 5
olgstel F-HAEE A4d Wgisel Ao
¥ 090 M5 A40E HolA 2
A o] WYe shea Ay WS F
gel vtn 7H3F Bgola, & =59 ¥
el mawel siga Agsa M AEE A

12

ok L !i“"
oo N
e} mlm

P
=)

x
=

te rp
d

do X (M ook mx |
g R R
m&:ioog

. ro rlo lo Hn 3@

4ug o3t syl
4 859 AT 43
Fahe g oY Jue Adw
A43) sl Fu 229 9l
o 24l 4 AF We AED,
AN GL4UA PIAE B Astel
51”%1 4339 AARS ol B
TAE Y AT 198 I8 BAse

AR GAAA AAE B BFE A
% & gtk Be P TAYSE A F
MR LmelFol BsAA Ho] Aue] oix
A de Adshe e nese dAe wge o

ciste] gunFE A EME FL2 AdE
HER =S st A e F9 259 534
wet Bzl AHgE o]k £5& FA-NY, £9-
Wz, eANY, sENEs HeHoR A9
B 1€ 239 25& A8se WHRG T8
A R AR o] it

2 =29 FHE Ue 2ok DFlE 2 44 A
Z 71Me RS, ML 79 259 9023
dge) el 8 AF 79 Hesel sABS
o oA gge 2RI VAANE F4E A9
gz BT i) 724, ARy B4e mojd
¥& Fotol J1E Wyt v @k wATes VA
AHE AEe BT,

o_{m

I. x* 74 HS

nhY X=(X,X, X,)E 44 FHHI 7}°*
X N0’ )E WEE dY Wee g, 24 o
EEgan /MR of W 59 /S tedt %ol

(496)

JRE &4 BEY 237 a3 o
Aol 4 i

Hy={d}},H,={0}}, o < o} 1
G714 HyE AF7MEoln HE digrHdeltt. o] 7t
AE o]&3td FoH M2 AY WHFE F 7HA Y
FHZ E78 ¢ 3th dE B9, o1& 9N
A &, duyRZE 2 A B ﬁlTi UE F Ue

Aoltt. dolER AFgL oA FFdA 2 & 7t
ABZ o]§ o] &3t &4 BFo| oA 49 A
& o T o & WS spd
ddd. F,

(2)

A714 ke FAAE FAFE ool ue dEHE
Atk A QA Bt o2 & 227] wie] HAaH
A% FAW(minimum mean . square estimation:
MMSE)2.2 #4H& t&3 2ol 38 4 Qo

TUE

F= . =

3)

°’]7]"1 2 o2 o HAH EAHN FAAo|} vE 2
7] A5 o2e BHAN 52 <k HEES T3
X

‘2&2

i=1

Plot<kl=pr
n

[E(—) 3

(4)

(e ) 22 A
oA o1 $14E ol ot
nk/ob]

2 F¥, e 2e ATM g AL =
# siet.

2 (ol v= Z

P Y < (5)

T

[0

AL
L

< (o (0) ©

=, 4 )9 22904 AFM B ALEHL o] 9



2008 98 MXZesE|

A ore] HFe] &3hA "ok wid
gkel Hrol  FetA Aot 4
(xha «(0)7 '] gk TE a7t Fol4d o

T &
& o]&std 7% & Utk

7 2.q]]

ST

L
L

Hm

A
ful

6)14]

TAE

‘709]

M

&9

=
=

II. AjQr &k

e o

4
o
' o
g
R
ol
ok
X~
AT r-?l
\
)
[«]

o o
|
S

do
W ol
T -

-
¥

i
o Lo o,

|
& =

!
0
o,

o
o
ﬂl r

o

=
o
2

o ka
o

—R‘J{{: o
o

1%‘ 1
I Ak
(B, B,) 4

N
=
lo

o
ok 2 oo
o,

K "".’.H‘d
oxl 19

i p

S
el
S
2,
o

of
1) ﬂ
u

a’?:
o
3,
{o

y, Loy

L
oo
ol
2
rir
2
A

i
=3
9‘!:
1,
mo to ki rlo oo

kl
S
Ol
2
2,

£
i
el
&
&
(g, O
o mo iz
i
o,

°
o
o
e
o

3
oo
ﬂ
r

(B3,B4)
EE9 °ﬂxl
31"1"1 8%

011

Q

o, 08';2

e
RURS

0

Bs

=

=R
Fig. 1.
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Table 1. PSNR comparison for various images.(8x8 block loss)
Lena Man Peppers Boat Elaine Average
Ancis’s" 2868 dB 2547 dB 2792 dB 26.33 dB 29.84 dB 2766 dB
Sun’s™ 3048 dB 2792 dB 30.88 dB 2883 dB 2895 dB 29.41 dB
Hemami's® 31.86 dB 2765 dB 3183 dB 29.36 dB 3207 dB 3055 dB
Shirani’s"™ 31.69 dB 2744 dB 3172 dB 2922 dB 32.10 dB 30.43 dB
Alkachouch’s'™” 3157 dB 2794 dB 3276 dB 30.11 dB 3192 dB 30.86 dB
Park’s'"!! 3465 dB 29.87 dB 3420 dB 30.78 dB 3463 dB 3283 dB
Proposed method 33.46 dB 31.21 dB 35.11 dB 3170 dB 34.38 dB 3317 dB
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Fig. 5. The subjective quality comparison (a) damaged
image (8x8 block loss) (b) Hemami's method (c)
bilinear imterpolation (d) proposed method.
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Fig. 6. The subjective quality comparison. The 32th
frame of the “Football” sequence. (a) Damaged
image of lost block () Hemami's
method[3](25.16 dB), (c) bilinear interpolation
[4](26.06 dB) (d) proposed method(27.25 dB).
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