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In this paper, the quantization noise in block-based video
coding is analyzed, and a post-processing method based on
the analysis is presented for reducing the quantization noise

by using a wavelet transform(WT). In the proposed method, BHoRs dojgd Mg olgste ¥as A5 UT

the quantization noise is considered as the sum of a blocking A FFeA mdFste] A -] A2 H“‘ﬂ[“]o} k“
noise expressed as a deterministic profile and the random Ag o gk B l"“?'—‘% °“H‘?—L WS gRd Has) 97 A
remainder noise. Each noise is removed in a viewpoint of £% FXu whiel @8 RAeEA Qe ®l(inter mode) F53}
image restoration using a 1-D WT, which yields a regularized Al Ay BE%3) J Y HY S 23 Uer ges
differentiation. The blocking mnoise first is reduced by A AS LA} ghot

weakening the strength of each blocking noise component that H =HojMe ZE78 BoA RasloA et gats}
appears as an impulse in the first scale wavelet domain. The A& EXNE BAMSR, o]F 7lwtow 144 gelny wa{s]
impulse strength estimation is performed using median filter, & olgate] U Fog AANT Fas Ao HAL okx].
qu?ntimtio.n pqmmeter.(QP), and local {iCtiVity., ‘The remainder F 38e nEs Aoy B FLL xgs Unjzx F&

Poise, wnich 15 considered as 9 white nolse al nonelie  og nzsn olg aiel dajel olsolnc o A, & ram
S v s ocing. The expenmen L AW Yo FR HER(ocal activiy)ol W2 F 744

results show that the proposed method vields better

performance in terms of subjective quality as well as PSNR Al 22 Sl ant-symmetrical profile)® 7hA)5 wbdef

performance over VM post-filter in MPEG-4 for all test HEiAl e AT obd shkad M wA ZLeAIgh dawhite
sequences of various compression ratios. We also present a Gaussian noise)®] 4% 7h& &1 # AN 54 223
fast post-processing in spatial domain equivalent to that in U et E55 382 thed 2 3 A48 3 "ﬂ
wavelet domain for real-time application. Agl HR), BE3 ol o F skx Zzgel ¥
dolugl A ANZe] AR AUAE ol4d 4o EHEH
. A& Addgcy. axcs 223 g8 ’“”';-9] BARE QlE:

(intra mode) 2 ¥38¥ ZEoIN: L& AL, Qb

MPEG, H263% 2¢ 227)4) 594 258 Bad A o FEIN LA LE skl AR Ty o9
AR: fred 9% e dai Baa ggol iR 4 B I 28 YRAA ARAE 0d welsen pas
AIAE A Ak ol2f@ PR FEL YHHo) RIS & Auel FRd FA4sty] s s AR Abg st [4lghe
SEAN BRAN RES G4 HAE AGAIIE 2gle we) st stebule e golugl Jeiae] Sty ofuNE %
fd, 1 gE Rel BE AU PY Gyolnh. B8 A olgw BEsl Hee HE8 Ase AW LR o
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o RAAE met WG BASLT Yrhid, AHE B A delxl BEE el 2an Sl 9 A
(inter mode) . HEEE A| 2219 wA] o8] che EHPI# uoAR, R WA AA L -rﬂiat}] 2719 A AT e Fol
Asd 4 Uk PY WAL o)x] FeN nF: Asne & o X 3HE FaEd o9 A7} ohd shad At 1w
22 918 2@ %(spurious oscillation) WElE UERGT} o) & X7} obd Bhaell ohalARE & X sk(soft-thresholding)[6]
PAs el A AFEE A A Gk FAY B & F9en.
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