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Motion Vector Prediction Research and Implementation for AVS

HD Encoder Based on FPGA Platform

Shanchuan Tian (Microelectronics and Solid-state Electronics)

Directed by 7iejun Huang

Abstract

With the advances in information science andlife, people are increasingly demand for
video-based applications. Continuous vivid video itself, but with informative features, in order to
facilitate transmission and storage, the video must be compressed. Currently there exist several
major international video compression standards, but these standards bring high cost to users. AVS
standard is the second generation of self-developed video compression standard in China,
compared to its counterpart of the international standard, H.264, AVS has similar compression
efficiency but itsimplementation complexity is greatly reduced. Users can also save a lot on
standard costs.

The video encoder chip which supports AVS standard will provide foundation for large-scale
industrial use of AVS. Our laboratory team is working hard to implement the encoder chip. Based
on a project, our current goal is verifing the encoder which achieves real-time high definition
video encoding base AVS standard on FPGA platform.

The encoder hardware core is working in pipeline way based on the macro block level. Due to
the motion vector prediction (MVP) based on motion vectors of neighboring blocks, this data
dependence will make multi-pipeline level motion vector prediction can’t work. We proposed a
new macroblock zag-zig scanning mode, in which we can solve some of the data dependences.
The algorithm of MVP has been modified for the zag-zig scanning mode.

Motion vector prediction is the key module in video compression based on motion estimation.
Motion vector prediction can significantly improve the compression efficiency. In this paper,
based on new zig-zag scanning mode and multi-pipeline level hardware structure, we have

modified the standard motion vector prediction algorithm to solve the data dependent problem.
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We achieved it with a small reduction in performance of the encoder. We splited the original MVP
hardware architecture to save computation time and make the pipeline to meet the real-time
system's constraints. At the same time some data dependent problems will be put in module
internal, that provide the basis for the segment of pipe-line level. Achieved by adding the
corresponding algorithm, MVP module supports the field mode of AVS standard. The
implementing results show that MVP meets the AVS real-time HD encoder needs with a small
reduction in encoding performance, and the use of resources is in the acceptable range.

Chapter one, this paper firstly introduces the background of research content and goals of
project. In same time it briefly introduces some of the current mainstream video compression
standard to help readers better understand the research topic.

Chapter two, this paper describes some situations of the AVS standard, and introduction our
encoder system and chip in general.

Chapter three, this paper introduces the basic algorithm of motion vector prediction in AVS
standard, and our modifition of the motion vector prediction algorithm.

Chapter four, this paper introduced the original implement motion vector prediction module
hardware architecture. Sub-module hardware implementation are introduced, followed by a brief
introduction of the module after spliting.

Chapter five, this paper shows the results of simulation and synthesis, analyses of performance
that made the design to meet system constraints and compares the use of resources.

Finally, the paper describes the follow-up needs to be done and the future development trend.

Keywords:HD video encoder, motion vector prediction, AVS, macroblock pipeline, RTL

implement, FPGA platform
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