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1080p HD Scalable Video Coding Encoder
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Mativatsan:

In the recent decades, the transmission of multi-media data has become the most popular application,
Previous video encoding techniques all focused on compression rate, However, the coding standard that
can provide varety of funclicnalities becomes more and more important, especially Scalable Video Coding
(VLY. In the SVC application system, the oniginal video ks encoded by an SVC encoder as a global
bitstream and then can be extracted into several different frame size bitstreams by an adapter, These
different extracted bitstreams can be transmitted through different communication systems to serve
different end users, for example, through the wireless network o PC or PDA, or through the fiber cable to
home thealers, However, such a SVC encoder needs huge external memory bandwidth and computation
complexity. Therefore, by implementing this chip, we propose a sutable hardware architecture that can
provide the best functionality for the usars.

Intraduction:

The goal of this research is to implemeni an SV encoder with high efficiency and low bandwidth
requirement and capable 10 encode H 264/AVE high profile format bitstream. In order to provide the
dimensional encoding scalability, the SVC encoder will need huge external memory bandwidth, Huge
memaory bandwidih requirement means large power dissipation and hard to integrated into a SoC (system
on chip) system. From our analysis and simulation, the bandwidth mainly comes from loading search
range data for motion estimation and large Imegular memory access for fine grain scalability (FGS).

First, we found a motion estimation algorithm with low bandwidth requirement which suitable for SVC
characieristic, and utilized appropnate parallel computing o improve hardware computation performance,
To further reduce the memary bandwidth of motion estimation, we adop! the frame-level data reuse
algonthm and frame-level encoding scheme to lower memory requirement while maintaining best video
quality. Besides, in order to solve the iregular memory access problem form FGS, we propose a novel
hardware ofented pre-processing method thatl can transfer the regular frame level data acoess into
regular macro-block level access. In this way we can reduce FGS memaory bandwidth greatly without
iregular memory access. Morgowver, for the new coding tools provided by H.264/AVC high profile and SVC,
wier all have designed sultable hardware architecture with consideration of hardware utilization

Expected Results:

The expected result s to develop the hardware onented algorithm and hardware architecture of a high
efficiency and low memory requirement SVC encoder chip. Videos of 1920x1080 framse size (1080p HD),
30 frames per second must be able to be encoded in H 264/AVC high profile or SVC format, The result
must include detail chip specification, such as logic gate count, power dissipation, memary bandwidih,
supported scalable functionalities and visual guality evaluation of video.
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