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(Coding Artifact Reduction for Block-based Image Compression )
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Abstract

In this paper, we propose a new post-processing technique that removes blocking and ringing artifacts in Block discrete
cosine transformation (BDCT)-coded images using bilateral filtering. The selection of filter parameters is a key issue in the
application of a bilateral filter because it significantly affects the result. An efficient method of selecting the bilateral filter
parameters is presented. The experimental results show that the proposed approach alleviates the artifacts efficiently in terms

A

of PSNR, MSDS, and SSIM.
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Table 1. PSNR obtained by Srivastava's method.
{256X256 Lena images). '
bpp JPEG | 9 1 |PSNR %7} ¥4 2 [PSNR 7}
0254 | 25109 | 25468 0.359 25.589 0480
0305 | 26379 | 26647 0.268 26739 0.360
0350 | 27338 | 27550 0212 27621 0.283
0371 | 27701 | 27915 0.214 21979 0.278
0400 | 28337 | 28510 0.173 28537 0.200
0447 | 28844 | 29.004 0.160 29.022 0.178
0481 | 29268 | 29.386 0.118 29.385 0.117
0515 | 29636 | 29737 0.101 29.720 0.084
0543 | 29936 | 30026 0.090 30.006 0.069
it 0.183 0228
T 2. HMAIE 9ol o5 PSNR (256x256 Lena E4AH
Table 2. PSNR obtained by proposed method.
{256X256 Lena images).
bpp JPEG B =79 %] PSNR $7t
0.279 24.615 25.549 0.934
0.319 26.095 26.964 0.369
0.357 27054 - 27.819 0.765
0.392 27692 28.216 0524
0.429 28.203 28.757 0.554
0455 28.605 29.156 0551
0492 28.946 29.506 056
0525 29.269 29.851 0582
0545 29.529 30.118 0.589
ki 0.659
E 3 HAE ghgol 23t PSNR (512x512 Lena Z4H

Table 3. PSNR measures for JPEG and the proposed
method (512X512  images)

34 bop JPEG E =5 Wy

lena 0.40 32.074 32.5h4
goldhill 0.40 30.326 30.716
barbara 0.50 28.335 28.736
baboon 0.80 25.254 25.452
Splash 0.33 34.418 35.461
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E 4 HAE 2ol oI5t MSDS
(512512 Lena Y4
Table 4. MSDS measures for JPEG and the proposed
method (512X512 images).
ek bpp JPEG |8 =& 3y
lena 0.40 174.55 144.35
goldhill 0.40 229.15 168.68
barbara 0.50 404.49 358.13
baboon 0.80 656.12 539.85
Splash 0.33 104.17 76.33
E 5 HAIE wHol 25k SSIM oldiA , ‘ ,
(512612 Lena BY) (a) JPEG 2% %4t (o) 2 =g ue
Table 5. SSIM index measures for JPEG and the
proposed method (512X512 images). -8 3. Barabara E& (QP = 20)

Fig. 3. Barbara image compressed at 0.4 bit/pixel.
ks bpp JPEG e (a) JPEG decoded (b) result from the propose
lena 040 0.945 0.953 method

goldhill 0.40 0.938 0.941
barbara 0.50 0.943 0.946
baboon 0.80 0.940 0.938
Splash 0.33 0.930 0.941

OJL
0z

(@) JPEG 2& g4 ) JPEG o

_ 3{»4

(c} Srivastava2l 2H 1 (d) Srivastavael gt

o) =2 =59 g
12 4. Splash Y4k (QP = 20)
Fig. 4. Splash image compressed at 0.224 bit/pixel.
- {a) JPEG decoded (b) result from the propose
e) 2 =29 4 fH 2 =29 w method
;l%' ; :—?TH% (;_ena :clé‘;é} (0.3:131 bitS/fixel)L . 49 Lena 94 JPEG 9% wW¥o] Srivastavad)
ig. nlarge photographs ¢ ena  image
2 3 = L2 A
compressed at 0.361 bit/pixel (@) and (b} JPEG Yol AREE A3t B slel PSNRE A ]
decoded image, (¢} and (d) results from wE71E ojHh Al &4 el 93] PSNRe] dnt
Srivasta’s method (Method 2), (e) and () resuit U 27 E9=AE vaskgn). ofu), B e Axs}
from the propose method Srivastava®] %ol Hls] PSNR S7HEo] tjgF Al )
s AAE PSNR 7% uebdth Srivastavadl HHE® Azolty, = AAE WHol Srivastavadl W
o] Srivastava®l W' B} Y& Ayg polmz JPEG 4% £59] ZFd vl3] BE A $olA £ 4
Srivastava®l g¥e] Aztel gty B =Eex TE AULESE ¢ F Ak B HFPdA= PSNRH}

(63)
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