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Abstract

AVS applications and market promotion has gone through ten years along with the
technology maturing day and day. The development of high performance AVS HD encoder chip
has become the key to further develop the market in the new situation. This article is from the
actual multimedia chip design. Several important modules about intra technology are researched,
including intra prediction, intra mode decidion and bits stream generator etc. A optimized intra
encoding architecture is designed, so that the intra encoding algorithm is put into practice with
multi-dimensional constraints such as speed, area and encoding quality etc.. The innovation of this
paper is as follows:

Firstly, A high-speed parallel intra prediction structure is designed based on the algorithm for
AVS-P2, the structure supports all intra mode of luminance and chrominance blocks, including
vertical mode, horizontal mode, DC mode, down left mode, down right mode and plane mode. It
can output all prediction data of all modes that belong to one block at the same time. Moreover,
the structure has a strong reusability, different reference pixels can be used to predict.

Secondly, focusing on analysis and design for intra mode decision. First of all, performance
analysis of the main intra mode decision method is carried out with the help of the system C
model. Then the deep and detailed analysis is given for block-level data encoding pipeline, but
also the pipeline of the mode decision based on RDO. Eight parallel block-level pipeline structure
is designed according to the time cost of specific functional modules. Further more, the article
theoretically expounded the rationality of the five states encoding pipeline, and gives an efficient
scheduling method of intra mode decision pipeline based on RDO, breaking the technical barriers

that the pipeline of RDO is interrupted, due to the intra prediction on the dependence of the
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reconstruction data. In addition, structures and methods based on the SAD are designed for intra
mode decision.

Thirdly, in order to complete the design for the entire intra encoding, combined with the
efficient the Columbus coding unit and the macro block header encoding unit, the architecture of
the macro block bits stream generator, the last part of the intra encoder, is designed, realizing
real-time encoding.

Finally, to sum up the above three aspects of research, and flexible using the important
proposed units of intra encoder, Intra encoding system based on the SAD is designed from the
point of the speed priority, as well as the system based on the RDO is proposed from the other

point of the quality priority. The pros and cons of both are analyzed and compared.

Keywords: AVS, encoding chip architecture, intra prediction, intra mode decision, bits stream

generator, pipeline.



	摘要
	Abstract

