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An Adaptive Intra Prediction Algorithm in Spatial Domain for H. 264/AVC
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Abstract
tion to increase the coding efficiency of I frame. In H. 264/AVC, the current block is predicted in

Intra prediction has been adopted in some video coding standards as an effective solu-

spatial domain, which has a better performance in regard to the traditional prediction methods in
frequency domain, but its computation complexity is much larger. By great number of experi-
ments, authors found that the prediction modes of spatial adjacent blocks in H. 264/AVC are
highly correlated, and this kind of correlation can be well represented by the SAD value. Based
on these two characteristics, a novel fast intra prediction algorithm in spatial domain is presented
in this paper. It utilizes the above characteristics to predict the intra prediction mode of the cur-
rent block, and use the “half-way stop” technique to terminate the process of intra prediction
adaptively. Experimental results show that with little degradation in the coding gain, the compu-

tational load of the proposed algorithm can achieve about 7% of original algorithm.
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Background

This work is a part of the project “Researches on Key
Techniques in the JPEG2000 International Standard”, suppor-
ted by the Excellent Young Teachers Program of National Ed-
ucation Ministry of China (2003). Image/video coding is one
of the key technologies in a wide range of applications. Re-
cently, a merging video coding standard, known as H. 264/
AVC is developed by the ITU-T and ISO. It can significantly
improve the coding performance in both low and high bit
rates as compared with previous coding standards. However
the computational complexity of H. 264/AVC encoder is dra-

matically increased, which makes it difficult for practical ap-

1 ITU-T. Recommendation H. 263: Video coding for low bit rate
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Version 1), 1999

3 Joint Video Team (JVT) of ISO/IEC MPEG and ITU-T VCEG,
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ard of joint video specification (ITU-T Rec. H. 264/ISO/TEC
14496-10 AVC), JVT-G050, 2003

4 ITU-T. Draft ITU-T Recommendation H. 263 version 2: video
coding for low bit rate communication, 1997

Wenger S.. H. 264/AVC over IP. TEEE Transactions on Cir-
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cuits and systems for video technology, 2003, 13(7): 645~656
6 ITU-T. H. 261 Test model long-term number 9 (TML-9)
draft0, ITU Document VCEG-N83d1, 2001
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coding standard. IEEE Transactions on Circuits and Systems for
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scalable video coding. Journal of China Institute of Communica-
tions, 2004, 25(9): 132~139(in Chinese)
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plications. This is still an open problem to be solved. In the
last few years, plenty of research work has been done on vid-
eo and image coding by our research group, several novel
coding algorithms have been proposed and used in practice,
over 30 research papers have been published on domestic and
overseas publications or conference proceedings. A spatial in-
tra prediction algorithm was adopted in H. 264/AVC, lots of
prediction modes must be used for various kinds of blocks,
thus making it a highly time-consuming part. To reduce the
computational complexity in intra prediction, authors have

conducted the work presented in this paper.



