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Real-time Implementation of AMR-WB Speech Coder
Using TMS320C5509 DSP
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The adaptive multirate wideband (AMR-WB) speech coder has an extended audio bandwidth from 50 Hz to
7 kHz and operates on nine speech ¢oding bit-rates from 6.6 to 23.85 kbit/s. In this paper, we present the
real-time implementation of AMR-WB speech coder using 16bit fixed-point TMS320C5502 that has dual
MAC units. Firstly, We implemented AMR-WB speech coder in C language level using intrinsics, and then
performed optimization in assembly language. The computational complexity of the implemented AMR-WB
coder at 23.85 kbit/s is 42.9 Mclocks. And this coder needs the program memory of 15,1 kwords, data ROM

of 9.2 kwords and data RAM of 13.9 kwords.
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Table 2. Complexity of AMR-WB speech coder.
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Table 3. Complexity comparison of TMS320C5509 DSP and
TeakLite implementation results.

Complexity

Function block (Mclack)

{23.85kbit/s) ‘CB509 DSP TeakLite
o ASM DSP

Pre processing 3.5 0.8 1.9
VAD 2.1 1.4 1.0
LPC analysis 17.5 7.1 7.8
Open loop pitch 2.7 1.5 3.2
Adaptive cb search 12,2 4,1 7.8
Algebraic cb search 21.1 17.2 21.6
Memory update 9.6 4.2 0.4
Decoder 18.4 6.2 8.6
Total 87.1 42.9 52.2
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