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Abstract

The goal of this research project is to study, simulate and design effective streaming audio algo-
rithms/systems transmitted in the wideband wireless environment. The objective of this year is to
implement MPEG audio compression and 802.16a error control codes on DSP platforms. In addi-
tion to porting the ¢ codes to the TI DSP processor, the challenge is to speed up the said audio
compression and error control coding processes by modifying the algorithms and fine-tuning the
programs. For audio compression, the MPEG-4 AAC codec is realized on the Tl C6416 processor.
Because the Huffman decoding and MDCT/IMDCT tools are the most computational intensive
elements in an MPEG-4 AAC codec, several fast algorithms are adopted and modified to reduce
the complexity of these two tools. To further increase the throughput, these two tools are also im-



plemented in FPGA. For example, a 20 times speed-up is demonstrated for executing the IMDCT
operation. The error control codes defined by IEEE 802.16a consist of the RS code
(Reed-Solomon Code) as the inner code and the convolutional code as the outer code. To increase
the data processing rate of these two codes, several fast schemes for finite field operations and
Viterbi algorithms have been studied and used. They are implemented on both DSP and FPGA.
The results show that the data rates for the RS code and the convolutional code decoding arel8

Mbps and 6.2 Mbps individually.
M 43 ¢ AMR » Audio Compression > AAC » IMDCT » Huffman decoding - Reed-Solomon Code -

Convolutional Code
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B. Part 2: Error Control Coding
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