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Abstract

In this paper, we proposed a postprocessing algorithm for quantization effects reduction in block
coded images using the block classification and adaptive filtering. The proposed method consists of
classification, adaptive inter—-block filtering, and intra~block filtering. First, each block is classified
into one of seven classes based on the characteristics of 8 X8 DCT coefficients. Then each block
boundary is filtered by adaptive inter-block filters according to the block classification. Finally for
blocks which are classified into edge block, intra-block filtering is performed. Experimental results
show that the proposed method gives better results than the conventional methods from both a
subjective and an objective viewpoint.
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Table 1. Horizontal block filtering method. Current block/ Neighborhood bloc
N — Filtering regio Block boundary
Current elghborb};ock OLL )| GLV ®CH Gev
@LH |@LHV @CvVH (b)
bgllfL GLH 1 5 3 2 Filtering direction Blocking judgement
@LV__@LHV 2 | 2 | 3| 4 Filter mask \ oL P ]
€CH 3 1 3 13 1] 4 012 3\4 6.7 8 9101112131415
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1
2
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Table 2. Vertical block filtering method. ;‘ Lo
. 6 4
Neighborhood QL | GLH ®CH ]
Current block oLV larav &Cv OCVH
block Current block Neighborhood block
%II:II:I %II:EV ; 3 2 j Filtering region  "Bjock boundary
BCv 3 3 3 4 ©
G @CvH 4 4 4 4 Block boundary

1: 1D 7-tab filtering, 2: 2D 3-tab filtering,
3. 1D 3-tab filtering, 4' Pixel adjustment on block
boundary
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F-Az| Age] PSNR

Table 3. PSNR of postprocessing on JPEG decoded images.

Test Compression PSNR [dB]
image af ratio Decoded Ramamurthi’s Y. Lee's Proposed
image mehtod mehtod method
32 1511 3252 3258 3270 32.76
LENA 43 181 3131 3150 31.68 31.77
62 20:1 30.74 31.00 31.18 31.24
32 151 3326 33.22 33.39 3357
BOAT | 48 181 8% | 20 3219 3229
| e 211 28 | 313 | 3 3137
E: 3 4. 334l i FAe A FF PSNR
Table 4. Average PSNR of postprocessing on MPEG decoded images.
Average PSNR [dB]
Test sequences -
Decoded sequences TS. Kim's method | Proposed method
FOOTBALL 1 Mbps (SIF) 2823 2828 28.30
FOOTBALL 1.5 Mbps (SIF) 30.16 3017 3020
FOREMAN 0.8 Mbps (CIF) 35.22 35.30 3545
FOREMAN 1 Mbps (CIF) 36.10 36.15 36.23
Aol ek Bhae} sazie] Aleld FAshs ZlojnE, 900 Y A¥elMz MPEG TMB 7Hke®
A Axz HAo|x Rt a2, o]E3 H¥  GOPx 12, IP Wﬂ“ Al 3, &% 25 =z, 27
ol 34 Mo thgt AFrt A FojmR B Aol 3 X} F4F WAe® SIFY FOOTBALL %4 %
Ae AR 32 Hxq] PSNRF 34 A2 A% CIFY FOREMAN <49 30 ZHdS o vEsR

< Frhsisdch
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FE Ak upge] 72| Hls}oc? 0.06~0.3
dB A= S & 4 vk 283 ohEEe] 1817
JPEG #3314 LENA <4 18 50l MAR £&
AEER sl Azl g 2 o] ofd HZelA A
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Hele) &l AAE 2 4 givk Ramamurthi 59 W
Wl 23 H=} °ﬂ*¥oﬂﬁ% 53 dafe] oAs]
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(a) JPEG decoded image and postprocessed
images by (b) Ramamurthi’s method, (c) Y.
Lee's method and (d) proposed method
(gf=48).

Fig. 7.
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(a) MPEG decoded 17th. frame and
postprocessed frame by (b) S. Kim's
method and (c) proposed method (1.5 Mbps).

Fig. 8.
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