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Abstract

Multimedia service is believed to be the driving force for developing wide-band wireless
communication systems. However, there are a number of challenges in delivering real-time mul-
timedia over wideband wireless networks such as packet loss and heterogeneous mobile receivers.
New technologies for audio and video representations such as universal audio coding and scalable
video coding are thus under development.

The goal of this project is to study, simulate and implement streaming audio/video algorithms
based on the universal audio coding and scalable video coding concepts. The entire duration of



this project is 3 years. We will outline the intermediate results for the first 10 months in this report.
The universal audio codec in our design is a combination of AAC and LPC (Linear Predictive
Coding). The LPC component is redesigned and tuned to fit into this structure. The key is to mod-
ify and include an adequate psychoacoustic model into this system. HE-AAC is a very efficient
audio coding algorithm specified in the MPEG-4 version 3. We successfully reduce its computa-
tion and memory requirements in DSP implementation. We simplify the transition detection pro-
cedure, window grouping process, psychoacoustic model and other modules. At the end, we
achieve over 50% complexity reduction with little subjective quality loss. Another topic we started
is the on-going MPEG scalable video coding (SVC) standard. After carefully studying its algo-
rithm and reference software, we found that SVC achieves spatial, temporal, and SNR scalability
at the price of a tremulously high computational complexity. Modules are identified for future
complexity reduction. The last topic is an international collaboration project with Prof. W. Hwu at
University of Illinois at Urbana-Champaign (UIUC) on efficient video codec implementation. The
target is to port MPEG-4 and other video algorithms to a software/hardware co-design platform.
Preliminary results show significant speed-up when a well-designed C program is adopted as the
starting point in the porting process. Further research results on all the above topics are to be re-
ported in the next two years.

Keyword : MPEG, DSP, Audio/Speech Compression, AAC, HE-AAC, SBR, Psychoacoustic
model, Software/Hardware Co-design, Scalable Video Coding, SVC

A. Part 1: Universal Audio and Speech Coding
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B. MPEG-4 High Efficiency Advanced Audio coding

B.1 HE-AAC # #
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B.3.2 Simplified Long/Short Window Detection
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C. Scalar Video Coding
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