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Abstract

H.264/AVC is the latest international video coding standard. It is developed by a
Joint Video Team (JVT) consisting of experts from ITU-T's Video Coding Experts
Group (VCEG) and ISO/IEC's Moving Picture Experts Group (MPEG). There are
many advanced encoding methods given by H.264/AVC. Due to the advanced
compression performance and the "network-friendly" nature, H.264/AVC will be
adopted over a broad variety of applications such as video telephone, broadcast, mobile
streaming, and storage, etc. However, the cost of high compress rate is higher
computation. Therefore, reducing computational complexity and improving coding
efficiency became very important for real-time video encoder design.

This paper mainly studies on the realization of H.264/AVC real-time video
encoder on the BabelFishll platform with the core of PWBSP-16 DSP offered by
Pixelworks. Through the latest development of video compression, this paper primarily
focuses on the structure, character and algorithms principle of H.264/AVC baseline
profile. With X264 open source project as the original version, the H.264/AVC video
compression coding algorithm is test on PC, primarily research on the longest
time-consuming motion estimation in video compression.

During the migrating and optimizing process of targeted platform, this paper starts
with the analysis on complexity of H.264/AVC algorithms, carries on plenty of tests,
uses a series of optimizing methods aiming at the special hardware resources of
PWBSP-16 platform: optimizing modules including SAD Calculate, Integer Transform
and Quantization in the instruction level by using FIRtree instruction set; optimizing it
by improving coding process and enabling co-processor such as VLx. DMA in system
level by the thinking of modules parallelism maximizing; putting forward the future

optimizing mind in the level of algorithms. Although these optimizing methods are



based on PWBSP-16 platform, the thinking way is also suitable for other platform
optimization.

The results of experiments show that optimizing methods concerning in this paper
highly advance the real-time capability of H.264/AVC video encoder, presents the
powerful capability of PWBSP-16 DSP. Finally, the real-time video compression
coding of H.264/AVC baseline profile is mostly realized, whose coding rate of CIF

format sequences could reach around 38fps.
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