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ABSTRACT

In this paper, we propose an iterative algorithm for reducing the blocking artifact in block transform-coded
images by using a wavelet transform. In the proposed method, an image is considered as a set of one-
dimensional horizontal and vertical signals and one-dimensional wavelet transform is utilized in which the mother
wavelet is the first order derivative of a Gaussian like function. The blocking artifact is reduced by removing the
blocking component, that causes the variance at the block boundary position in the first scale wavelet domain to
be abnormally higher than those at the other positions, using a minimum mean square error (MMSE) filter in the
wavelet domain. This filter minimizes the MSE between the ideal blocking componeni-free signal and the restored
signal in the neighborhood of block boundaries in the wavelet domain. It also uses local variance in the wavelet
domain for pixel adaptive processing, The filtering and the projection onto a convex set of quantization constraint
are iteratively performed in alternating fashion. Experimental results show that the proposed method yields not
only a PSNR improvement of about 0.56—1.07 dB, but also subjective quality nearly free of the blocking artifact
and edge blur.
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A2 A whE TRl R W AAY
doluel doe BF AA HAlolxe] B23 A
o B4he iR vk HAex Bl AFe] A
WA 2AY feolngl dodo] BE AA $x]elA
o] R4kt R385 Alse] HE Foldixel Fale]
Aol 2x] FA=E)che AL 2wt

B, QoA s AEe] 2WHA 2AY Holn
FYellMe Babd Bl 4159 BE A A
4] 3X3 =279 Ag olgsld APk o] AR
Al 28 3elA Balvle} 3lo] A WA AAA o)
Bl 49gexe] EF A x4 e 3A
vehle BE3 AR o o8l ahee) 24
o] 28 ~AY do]udl JYeliME BE A
ZAelA 7 ez vhehbe AE neddle of
+3 o] g}

{ var[ W? Em(n+D]) @
= max ( var[ W2z ' (n+ 1))
~{ var[ W? b (kM+ D]}, 0),
n=4kM, [=-1,0,1,2,3 (30)
var [ W23 P (n+1)]
- é- Ilgl 122_1( W2 E W y(nt 1+ 11))2'

n=kM, !=-1,0,1,2,3 @Gl

284 2AY dle]BHl Helxle} BEE AR
o EARE b} o] A AlEE R g
var [ W2 b (kM + 1))
= max{ var[ W2z (kM + )] -
~ - (var [ WPy ChM+ M/2)]
+ var [ Wiy, (kM+ M/2+1)]

+ var [ Wey,(RM+ M/2+2)]). 0)
=-1,0,1,2,3 (32)
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Ey = var [ W'y, (RM+ M/2)] (33)

Al(33)ye Fu3 AFY A WA Y Held
g odde] BF Foloe BakE ejwch fAL
3 uper dwal sl 284 AU dejra
dodelAe] Balel Ak AFEA By ohESt 3o)
F3%ick

Ey= % ( var [ Wy, oM+ M/2)]

+ var[ Wiy, (kM+ M/2+1)]
+ var[ Wiy, (kM+ M/2+2)]) (34)

NEOE ¥ush A58 R WA 24U ol
3 el BE Fo TANNN 2A8 BTE 9
s,

V. 48 @3 ¥ I8

B eRella] Alokgh vk BEs) J4 AlA o
159 Aee ARy $)8ke] 25671419 ¥)
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101og (35)
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=+ — JPEG+Zakhor
¥+ JPEG+Yang
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