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Postprocessing in Block-Based Video Coding Based on a
Quantization Noise Model
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ABSTRACT

In this paper, the quantization noise in block-based video coding is modeled compatibly with its characteristics,
and a post-processing method based on the model is presented for reducing the quantization noise by using a
wavelet transform (WT). In the proposed method, the quantization noise is modeled as the sum of a blocking
noise expressed as a deterministic profile and the remainder noise having characteristics of white Gaussian noise
at non-edge pixels. Based on this model, each noise is removed in a viewpoint of image restoration using a 1-D
WT introduced by Mallat, which yields a regularized differentiation. The blocking noise first is reduced by
estimating and weakening the strength of each blocking noise component that appears as an impulse at the block
boundary in wavelet domain. The impulse strength estimation is performed using median filter, quantization
parameter (QP), and local activity. The remainder noise, which is considered as a white noise at non-edge pixels,
then is reduced by soft-thresholding. For real-time application, the proposed method is implemented approximately
in spatial domain using wavelet filter. The experimental results show that the proposed method yields better
performance in terms of subjective quality as well as PSNR performance over VM post-filter in MPEG-4 for all
test sequences of various compression ratios,
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7k Ggolre] M) R FR¥5 4 Fgel o
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7] el Z Fheel W AbA AZERY &
At ool o3t el el oJa] o]FeiA
ok WA, B2 e A A 2AY A AT
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oflie] Bad g8 AR F olF (114 Ay
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oA BE3 3Hgo] AAR Az} (22)4]8 49
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W r(n)=W 3(m)— W F(n), i=1,2

29 ohe, A AL el 2% iRl Ak
Wit & ol 9% Yl FHgroA
B2k delde) duix) e vt o) 34
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@25)

)= W' (n)*k(n)

+ W2 F(n)xk(n/2)% Fi(n)

¥(n)
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Approximated impulse responses

h(n)*g(n/2)

k) =uvc(m)l vs(n)

k(nf2)x A (n)

3/64 3/32

5/64 5/32

-4 3/64 316 732

-3/4 -3/64 -3/16 -7/32

1 24 -5/64 -5/32

2/4 -3/64 -3/32

34

1/a

27, d Aze MDA AR 3 ¥33 4
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Format Video sequence # of frame
4:2:0 Foreman, Hall monitor, Suzie,
QCIF Miss America, Grandmother, 100
Coastguard, Glasgow, News
— _
°v°" Cony [ .| ¢ |~ VM post-fter G
S ¢ | | | —o—Propesed (anly dentocking) | 11 ¢, :

04 [+ ] || —#—Proposed (al prcessing) el

& 00 R e e E EEE R

h2 U it . i RERE:
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Test coded saquences according to QP

a7 7, ekt QPR H263 FusR $edAe) FAE A
ol gt FFH) PSNR A% o4

V. 48 @3 3 &

£ Aolde Adat A WY Ase W7t
] %t e 2ol A¥ AAE ndh Ay
Ao ze ¥ 3% T 7 100 =ZHgleE A
g 8 7K Fahe AR, ol E Gl dis)
A H263 TMNS®'g 243)e 333 o4hg o
gt oldll, =#|9]&{frame rate)L 30HzE. 3},
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IPPP--P(A A2 1284, vpxle PEHYE 3
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8.0 — Proposed

PSNR [dB]

frame
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o fa) QP=1022 H263 ¥33€l 44, () VM
FA2 delZ FANY 34, ) ALy o=
FA 94
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# of operating per pixel
Post-processing method

Addition | Multiplication
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