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Multi- Gain Paralld H 264 Encoder for Homogeneous Multi-Core Architectures
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(College of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract Asa new generation video coding standards, H. 264 requires more intensive computa
tion than before to achieve high coding performance. With the continuous development of multi-
core procesors, the development of the multi-grain parallel H. 264 encoder has great sgnificance
to meet the requirements of video real-time transmission and large-scale sharing. Based on the
open-source H. 264 encoder project X264, an adaptive B-frame frame parallel algorithm is pro-
posed through analysis of the dependency among the referent frames. According to the reference
of related macroblocks, a macroblock-level parallel approach is designed in assembly-line fashion.
A multi-grain paralel H.264 encoder is implemented on the homogeneous multi-core platform.
This encoder efficiently combinesfour parallel grains, including frame, dice, macroblock and da
talevel. Experimental results demonstrate that the encoding speedup isimproved to a large ex-
tent , without obvioudy increasng bitrates. The high-quality video is kept in the encoding process.
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(2 I/ P
I/ P

(4) :

(5) :
(6) :

NAL

I/ P

while (thereisframe to encode)

{

if (thereisfree entry inimage buffer)

{

NAL

read aframe to the buffer;
decide the type of current frame;
if (the typeis |or P)
enter I/ P queue;
dse
enter B queue;
alocate a node in the NAL queuefor current frame;
}
dseif (thereis bitstreamin the NAL queue)
write the bitstream to output file;
dse
wait ;
}
I/ P
while (1)
{
if (thereisframein the I/ P queue)
{
fetch aframefrom I/ P queue;
analyze the B framesin B queue;
create B thread for B frame which can be encoded
in paralel ;
encode current frame;
}
elseif (al frames are encoded)
exit;
dse
wait ;
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Background

As a new video coding standard, H.264 developed by
Joint Video Team (JV T) is now being used widely due to its
high-quality video content and low bitrates. A number of new
features have been introduced in H. 264 to attain such coding
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computation power than previous coding standards. There-
fore, we need some hardware and sof tware mechanisms to ac-
celerate the speed of encoder for real-time application.
Multi-core processor architecture is becoming the main-
stream solution for next generation microprocessor chips, in
which multi-grained parallel computational resources are pro-
vided. Multi-core hardware can be used to execute multiple

thread contentsin paralel. In order to improve H. 264 enco-



6

H. 264 1109

ding performance, the authors present an implement of multi-
level paral€ization for H. 264 encoder on multi-core architec-
ture. In the new scheme, frame-level , dice-level macrob-
lock-level and datalevel of parallelism are exploited by analy-
zing the feature of H.264 encoding process. Based on the
open-source H.264 encoder project X264, an adaptive B-
frame frame paralel agorithm is proposed through analyss
of the dependency among the referent frames. According to
the reference of related macroblocks, a macroblock-level par-
ale approach is desgned in assembly-line fashion. A multi-
grain paralel H.264 encoder isimplemented on the homoge
neous multi-core platform. This encoder efficiently combines

four parallel grains, including frame, dice, macroblock and
data level. Experimental results demonstrate that the enco-
ding speedup isimproved to a large extent, without obvious
increasing hitrates. The high-quality video is kept in the en-
coding process.
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