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Real-time Implementation of AMR-WB Speech Codec
Using TeakLite DSP
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AMR-WB (Adaptive Multi Rate Wideband) speech codec. the most recent voice codec standardized by 3GPP.
has the wider audio bandwidth of 50~7000 Hz and operates on nine speech coding bit rates between 6.60
and 23.85 kbit/s. This paper presents the reat-time implementation of AMR-WB speech codec by using a 16
bit fixed-point TeakLite DSP. The implermented AMR-WB codec requires the complexity of 52.2 MIPS at
23.85 kbit/s mode and also needs the program memory of 17.9 kwords. data RAM of 11.8 kwords, and data
ROM of 10.1kwords. It was verified through passing the all test vectors provided by 3GPP with maintaining
bit exactness. Stable operations on the real-time testing board were also proved without any distortions
and delays for the audio in/out.
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Table 1. Bit allocation of the AMR-WB speech codec.

Codec Mode (kbits/s)

Parameter 6.60 8.85 12.65 14.25 15.85 18.25 19.85 23.05 |23.85

VAD flag 1 1 1 1 1 1 1 1 1
LTP flag 0 0 4 4 4 4 4 4 4
iSP 36 46 46 46 46 46 48 46 46
Pitch lag 23 26 30 30 30 30 30 30 30
Algebraic CR 48 80 144 176 208 266 288 352 362
Gains 24 24 28 28 28 28 28 28 28
HB energy 0 0 0 0 0 0 0 0 16
Total bits 132 177 253 285 317 365 397 461 477
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Table 2. Complexity of AMR-WB speech codsc.

Mode bit rate | encode | decode total
{kbit/s) { (MIPS) (MIPS) (MIPS)
0 6.60 29.03 8.54 37.57
1 8.85 35.86 7.82 4368
2 12.65 42 14 7.48 48.62
3 14,25 46,87 7.44 54.31
4 15.85 47.09 7.51 54.60
5 18.26 48.92 7.60 56.52
8 19.85 51.09 7.68 58.77
7 23.05 50.52 7.85 58.37
8 23.85 43.65 8.65 52.20
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Table 3. Complexity of 23.85 kbit/s mode of AMR-WB.

Function biock o
(23.85kbit/s) MIPS |%(enc)
Pre-processing 1.939 4.44
VAD 0,962 2.20
Compute LPC 0.902 2.07
ISP conversion 2.176 4,99
Encode ISP quantization 4.724 10.82
open loop pitch 3.216 7.37
closed loop pitch 7.756 17.77
codebook search 21.616 49.52
Memory update (.356 0.82
Sub total Encoder total 43.647 83.62
Decoder total 8,649 16.38
Total Enc. + Dec. 52.196 100
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Table 4. Complexity comparison of AMR-WB and AMR,

Complexity [MIPS)
AMR-WB AMR
Encoder 43.65 20.87
Decoder 8.56 3.05
Total 52.20 23.92
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