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ABSTRACT
A simple postprocessing algorithm is proposed to reduce the blocky artifacts of Block Discrete Cosine Transform
(BDCT) coded images. Since the blocky noise is mostly antisymmetric relative to the block boundaries, we model the
blocky noise as one-dimensional antisymmetric functions made by superposing DCT basis functions. Observing the
frequency characteristics of the noise model, we approximate its high frequency components as those of step functions.
Then the proposed postprocessing algorithm eliminates the carefully selected high frequency components of step
functions in the one-dimensional 2N-point DCT domain, when the encoding block size is $N \times N$. It is shown that
the proposed algorithm can also be performed in the spatial domain without computational burden of transforms. The
experimental results show that the proposed algorithm well reduces the blocky artifacts in both subjective and objective

viewpoints.
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Table . Performance comparison of post-processing methods

Algorithm ’ PSNR
No Processing 29.81dB
Yang’s(1] 30.61dB
Paek’s|7] 30.74dB
Proposed 30.86dB
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and the proposed slgorithm.

412tCH5t matole] $PsE 0|88t EEMA

E3std Fo] AEHAE AS, FARE YA
= ®33hd ZF NxN 389 DCT AFES 4943t
(dequantization) 3} 77, < inverse transform)L 3}
oF gtk o} uf 3.3™e A% o] 3hte] shAHE
g PE 73] HsiME 7 ReEe] disi Ni
DCT & 3t Pt P.3kE T80k itk 7)o Ae ol
o =& AMEE &0)7] HsiA oled getvEE
<€ gFAstE NxN 789l DCT AFEZRE vz
Faiies WEE oheF o] Atk

A4 gAre] zt NXN DCT #3809l s, 3
g 42 W 2 (o] obid Ha Ay JHLE
ztz} post PR} Bt AABIAL F 71 NxN 7§
2 2RE AMElE PR A PFH PY U F
FY7+ Yoz R wEst JAE At 7 7Y
El7 &3 789 43 QHA2RE, T3 42Y

www.dbpia.co.kr



W0/ DCTHESE Gl Ader e 8 FA39) A

8 97} A At 2 BYEs $3 789
F3 A 22RE FHAA gt

3.3 A3 W g8 o)A o R
P PAHES @ FHJAME FUH U222 HE
o ute} g@e2bx)A] Y=k £ oA F& Pt P
E2 7 el di$ N3} DCT# 3l g2 gta
o ZAY 24 HBEE2, P= max (P, P)E ARA=
94l 3300 2@ R 2AY 34 gk 0%
A 7 PRES AHSlY TS AAE ¥ A
%, ¥Ele] g k& PRES ARE3ke 799t AY
2L ANE By

V.HE d R

€ =EdMe DEEAME ole F2 FHISA
A 4%E Bole A I A Algd
e 1@ A FHEE 2y FHs &
A& o183k Aotk FYXELE tiFE THAE
FHLE Nl ¥EHE JeEE & =FdMe
DCT 71A#E4 AEs] FHY A g2 7
YRE LY By Fo Y02 REH,
233 DCT AleEE Adse AFES A
224 ¥ BHE AAHAL o8 FHIE A
Aol AMg3IYT) AGE FLFA Y FIZS
AAE 2N DCT 9] 253 JEENA Ay
+9 IF JEE AAze ALE P &Y,
G0N A7t ThsdEE AL AdFge s
A FEFEE AAE 7 U & F A

F3ohE Gl A FYFS AALEE T34,
ALY dyeFel FuH, 4V ¢ H5e
2yt §3) A dxgFol, 2570 JEES &£
€302 HETIEE, AP TS T EAYE
A FEA o] 71T WERY wf ¢
g & AU o2 UAIHEENE o] =N
A THFSE Y| A 53} HAPolA g7t
FHFEE F eI g3 Ak B A¢
¥ FAE YL 71EY POCS Fol 7 BEH
el FE Higta 4F3 ez A A
A= vl¥ fezicks 3HE 7RIt

02

1.Y. Yang, N. Galatsanos, and A. Katsag-
gelos,“Regularized reconstruction to reduce blocking
effects of block discrete cosine transform compressed
images,” IEEE Trans. on Circuits and Systems for
Video Technology}, vol. 3, pp. 421-432, Dec. 1993.

2.M. Crouse and K. Ramchandran, “Nonlinear
constrained least squares estimation to reduce artifacts
in block transform-coded images,” Proc.
International Conference on Image Processing, pp.
462-465, 1995.

3.J. Yang, H. Choi and T. Kim, “Blocky artefact
reduction using an adaptive constrained least squares
method,” Electronics Letters, pp. 854-855, vol. 33,
no. 10, May 1997.

4.B. Ramamurthi and A. Gersho, “Nonlinear space-
variant postprocessing of block coded images,” JEEE
Trans. on Acoustics, Speech, and Signal Processing,
vol. 34, pp. 1258-1267, October 1986.

5.R. Rosenholts and A. Zakhor, “Iterative procedures
for reduction of blocking effects in transform image
coding,” IEEE Trans. on Circuits and Systems for
Video Technology, vol. 2, pp. 91-95, March 1992.

6.S. J. Reeves and S. L. Eddins, “Comments on
‘Tterative procedures for reduction of blocking effects
in transform image coding’,” IEEE Trans. on Circuits
and Systems for Video Technology, vol. 3, pp. 439-
440, December, 1993.

7. H. Paek and S-U. Lee, “A projection-based post-
processing technique to reduce blocking artifact using
it a priori information on DCT coefficients of adjacent
blocks,” Proc. International Conference on Image
Processing, pp. 53-56, 1996.

8. A. K. Jain, Fundamentals of Digital Image
Processing. Prentice-Hall:Englewood Cliffs, NJ,
1989.

9. H. Chot and T. Kim, “Blocky noise reduction inblock-
coded images using wavelet-based subband

1867

www.dbpia.co.kr



EHESaREE " B-7 Vd 23 No, 7

decomposition,” Submitted for publication in IEEE
Trans. on Circuits and Systems for Video Technology

ok X #F(Jeong Hun Yang)A 3| ¢

1967°3 119 84Ad

19903 29 Mg & AAE
SHF A

19923 29 : Mgl &l AAE
I F A AD

19923 3€~3A: Mgl dtn A
Agatat aabAg

¥R EoR P FUNTA

yjh@pine. snu. ac. kr.

1868

& #(Hyuk Choi) 334

197103 29 12948

199433 29 : Mgty ARZ
S FEAh

1996'3 24 A goidty Az

’ Sl FeHAY

19963 39~8A: Moty A
7138 wAty

L U B A k-

camel @pine. snu. ac. kr

Z E{ Z(Tae Jeong Kim) A3
TR =FA AW A6 F=x
pkim@snu. ac. kr

www.dbpia.co.kr



