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( Post—processing Technique Based on POCS Using Wavelet Transform )
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Abstract

In this paper, we propose a new post-processing method, based on the theory of the projection onto convex sets
(POCS) to reduce the blocking artifacts in decoded images. We propose a new smoothness constraint set (SCS) and its
projection operator ‘in the wavelet transform (WT) domain to remove unnecessary high—-frequency components caused by
blocking artifacts. We also propose a new method to find and preserve the original high frequency components of the
image edge. Experimental results show that the proposed method can not only achieve a 51gn1f1cant1y enhanced subjective
quahty but also have the PSNR improvement in the output image.

Keywords : 33]8]7]®¥, SCS, QCS, gio]xg sk

2
)
ol
o
i
=
=
N
a8

.M E Coding) o 1% 2% @48

2 g A 94 4% ¥29 PEGY, H26xZ

Be ARFS 71D G4L e 4R 33338 MPEGY 59 94 ¢4F V% RopME EE
A HE 4a4e 33 stz B Ha, oleid 3 REE ALSstd B3 4] 24HE Bl Ao
A g3 BAE d287] 9% 32 AN P o 0|23 Tyo] Hi BE AL do4s BE U9z
# A7k A9 H3 giek 38 A 71Ee 3A A WA 4 282 SYdqos nasiele B 4
2 B ol W F4Y B ol W WAL TEHH LT AYFuz 229 AAd A
Hoz 7R & ok dAxy FAL 94 AFE B wHo| BAFE AoThEE WY i BB YL
33}8t7] oldel @ Az WEE ATFYTLEN AA 7] A& 71Eed B2 A7t Ao o

gog

253 588 fole ARolx, FAe BPL ¥u3k F /P AEHA Ao] POCS o] &g ?‘&
7t By g ga q]sq 34 d3ls Haste BAoluk diolch POCS ©|82 ddolEist o A =
FHE FAHL F2 EF 74 2338 (Block-based 227 convex AT 1 Jgo2e FHIAE 75‘9]
- & F 4 Aoy BHEH FJE& T3 9 G4
A, T Y, T gAY, = - S
P PEE R =qe SHA7IA oA BE A4S AASE
(School of Electical Engineering, Korea University) | Aog JAL B3 POCS ol&2 A3 o1y
A, Zddsa A7 ARPRFAF 4T %2 Smoothness Constraint Set (SCS)¥ Quantization

(Dept. of Electrical and Computer Engineering,
Kangwon National University)
@*’F%Z}I 2005 39¥13Y, A LE Y 200613485

Constraint Set (QCS)® + 719 IS B3tz

(200)

=
-



2 fo2s HES

ojgst
—_

FXelt

acsz
o £

a3 1. POCSE 7|gtez 3l EX2| 7|He 28AM
E

Fig. 1. Block diagram of the post-processing method
on POCS.
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Fig. 2. 32x32 image consists of 8x8 subimages.
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Fig. 3. Wavelet transformed result.
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Fig. 4. Reordered result in wavelet coefficients.
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Fig. 5. Reordering process of wavelet coefficients in

each subband.
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Fig. 6. A block of wavelet transformed resuit.
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Fig. 7. Aritrary three neighbor blocks in images.
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Table 1. Quantization table.
50 | 60 ] 70 | 70 | 90 | 120 | 255 | 255
60 | 60 | 70 | 96 [ 130|255 | 255 | 255
70 | 70 | 80 | 120 | 200 | 255 | 255 | 255
70 | 96 | 120 | 145 | 255 | 255 | 255 | 255
90 | 130 [ 200 | 255 | 255 | 255 | 255 | 255
120 | 255 | 255 | 255 | 255 | 255 | 255 | 255
255 | 255 | 255 | 265 | 255 | 255 | 255 | 255
255 | 2565 | 255 | 255 | 255 | 255 | 255 | 255
E 2 UtEXQ Fxz| 2n2(Eel £="HAl PSNR #
Table 2. Converged PSNR for the different Post-
processing methods,
Images
BARBARA| ZELDA | PEPPER | FACE
Method
JPEG 28.43 29.81 2884 2861
Zakhor 28.38 2041 2825 2841
Paek 2876 30.00 29.02 2876
Kim 28.87 30.05 28.80 2884
Proposed 2891 30.12 29.09 2891
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{b) BARBARA JPEG =53} Hal
10. Test images: (a) Original BARBARA image. (b) Barbara image with blocking artifacts.
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