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Abstract The deblocking filter (DF) is one of the most

complex functional cores of the H.264/AVC and SVC

codecs. Its computational cost is heavily dependent on the

video profile and the selected scalability level. With the

goal of providing faster and better solutions, developers are

focused on designing hardware architectures. Thus, it is

possible taking advantage of multitasking, reusability and

parallelization techniques. In this context, this work pro-

poses a scalable DF architecture that is able to adapt its

structure and performance to different video configura-

tions, due to its modular and regular structure. The scala-

bility feature avoids redesigning the whole architecture in

case of the environmental demands or the configuration

settings change. These facts mean savings in terms of

design productivity and silicon area by adapting the nec-

essary logical resources to each condition. Furthermore,

regarding the data dependences involved in the H.264/

AVC DF algorithm, the proposed architecture relies on an

improved version of a traditional wavefront parallelization

strategy, also proposed by the authors. This solution

reduces the amount of clock cycles needed to filter a video

frame as compared to traditional strategies. Implementa-

tion results, in an FPGA Virtex-5, demonstrate the per-

formance benefits of this flexible solution as compared to

some rigid state-of-the-art deblocking filter approaches.
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1 Introduction

Nowadays, the H.264/AVC video coding standard is one of

the most widespread codecs for multimedia applications.

This fact is due to its overwhelming features compared to its

predecessors, such as a better rate-distortion performance.

Unfortunately, the strengths of this codec come at the price

of increasing the complexity of the operations and compu-

tation. According to [1–4], one of the most time consuming

tasks in H.264/AVC and SVC codec standards is the

deblocking filter (DF) process, which Table 1 summarizes.

The DF is in charge of reducing blocking artifacts,

which appear as a consequence of operations performed in

previous functional blocks of the codec chain. As a result,

the DF achieves a visual quality improvement of the

reconstructed image by smoothing the borders between

objects within an image. Furthermore, the processing data

arrangement in the DF is hardly subordinated to restrictions

imposed by the H.264/AVC [5]. In the case of processing a
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