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An Efficient Algebraic Codebook Search Method for AMR Speech Coder
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In this paper, we efficiently implement the AMR speech coder by reducing the complexity of algebraic codebook search,
To reduce the computational complexity of the algebraic codebook search, we propose a fast algebraic codebook search
method that improves conventional depth first tree search method used in AMR speech codec algorithm, The proposed
method reduces the search complexity by pruning the trees which are less possible to be selected as an optimum
excitation, This method needs no additional computation for selecting the trees to be pruned and reduces the
computational complexity considerably compared to the original depth first tree search method with slightly degradation
of speech quality, Applying our method to the implementation of AMR speech coder with 12 2 kbps mode by using
the TeakLite DSP, we reduce the search complexity about 40% compared to the conventional method,
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Fig. 1. AMR encoder block.
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Table 1. Algebraic codebook for the 12.2 kbps.

Track Pulses Positions
1 i, i5 0.5,10,15,20,25,30,35
2 i1, i6 1,6.11,16,21,26,31,36
3 2, i7 2,7,12,17,22,27,32,37
4 13, 18 38,13,18,23.28.33.38
5 i4, i9 49,14,19.24,29,34, 39
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Table 2. Search complexity.

tree level 0 level 1 level 2 level 3
i 256 448 640 832
(25.0%) | (438%) | (625%) | (81.3%)
2 512 640 768 896

(50.0%) | {625%} | (75.0%} | (87.5%)

3 768 832 896 960
{75.0%} | (81.3%) | (87.5%) | (93.8%)
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Table 3. Hit ratio of the fast codebook search method.

{ree ievel O ievel 1 jevel 2 level 3
1 27.59% 34.18% 40.65% 48.00%
2 53.00% 59.82% 67.24% 77.71%
3 75.76% 81.71% 88.12% 91.41%
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B 4 122 kbps B=9] AHAE)
Table 4. Complexity for the 12,2 kbps mode.

Open-loop pitch search 1.79
Closed-loop pitch search 290
Codebook search 8.64
Gain quantization 0.31
Memory update, efc. 1.52
Total 2087

B 5 ACE M Uiyl A Hlw
Table 5. Comparison of computational complexity.

Codebook block 8.64 6.62
Search only 5.81 3.57
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Table 6. Performance of the fast search method.
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4 1253 | 1253 | 1253 | 1253
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Fig. 3. Performance of the fast search method.
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