DB ris

== 11-36-11-04 2 A18}3) =54 °11-11 Vol. 36 No. 11

AN BE daElE 7] fqEE7] IEe a9l
VLSI +=

a9 BT, Fa DA F gau A o A

Deblocking Filter Based on Edge-Preserving Algorithm And
an Efficient VLSI Architecture

Truong Quang Vinh* Regular Member, Ji-Hoon Kim** Associate Member,
Young-Chul Kim**° Regular Member

o ok
2 =%

2R ARe AN BE duead olgsle] BEsh W4e A viRes drish HDHE] A
AZE GA PeR TR BElS] VLSITES ARk) Z1Ee] B8 25 se) AT Wzt 9e) A
A deiEe A4 B I AP Aga) g AdE AN nE P FAg AN s A 3o
o= yRae, B33 A4 APl AgElE ex Besh 4K nE Gelel sle] Hel ol wkow A
o ElREY Pele] VLSIFRE 24 AelE glste] 5 Al sfelzelal /1ge Agsir) wek ¥

= wHE 9 ey 27 e vRe] AS-S #HAs)E AZich 2 ZE= VHDLE o83 AAE E31e
Cyclonell FPGAA}ollA] &%l 3o F=hS 7% &, SynopsysY Design Compiler?} ANAM 0.25 ym CMOS
cell library 2 slﬁa}oq =] og :[Lsi—(.;}oﬂ KN ;:H ,4 ~]‘— ) oﬂ ?,-]_o:h;]. ;ﬂo};} ol 324 Naﬂ ﬁ;,}J: A-]]fg g
QRS BESPHA A en ERs) ds AAS, A BF 7akellA AjkE daEgd EE R 7Rk

o} PSNR 5] $5-g¢ nairk

.|_.

Key Words : Edge-Preserving Filter, Offset Filter, Deblocking Filter, VLSI Architecture, HD

ABSTRACT

This paper presents a new edge-preserving algorithm and its VLSI architecture for block artifact reduction.
Unlike previous approaches using block classification, our algorithm utilizes pixel classification to categorize each
pixel into one of two classes, namely smooth region and edge region, which are described by the
edge-preserving maps. Based on these maps, a two-step adaptive filter which includes offset filtering and
edge-preserving filtering is used to remove block artifacts. A pipelined VLSI architecture of the proposed
deblocking algorithm for HD video processing is also presented in this paper. A memory-reduced architecture for
a block buffer is used to optimize memory usage. The architecture of the proposed deblocking filter is
prototyped on FPGA Cyclone II, and then we estimated performance when the filter is synthesized on ANAM
0.25 um CMOS cell library using Synopsys Design Compiler. Our experimental results show that our proposed

algorithm effectively reduces block artifacts while preserving the details.
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