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A Method For Improvement Of Split Vector Quantization Of The
ISF Parameters Using Adaptive Extended Codebook
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This paper presents a method for improving the performance of ISF coefficients quantizer through compensating

the defect of the split structure vector quantization using the ordering property of ISF coefficients, And design the

ISF coefficients quantizer for wideband speech codec using proposed method, The wideband speech codec uses split

structure vector quantizer which could not use the correlation between ISF coefficients fully to reduce complexity

and the size of codebook, The proposed algorithm uses the ordering property of ISF coefficients to overcome the

defect, Using the ordering property, the codebook redundancy could be figured out, The codebook redundancy is

replaced by the adaptive—extended codebook to improve the performance of the quantizer through using the ordering

property, ISF coefficient prediction and interpolation of existing codebook, As a result, the proposed algorithm shows

that the adaptive—extended codebook algorithm could get about 2 bit gains in comparison with the existing split

structure ISF quantizer of AMR—WB (G.722.2) in the points of spectral distortion,
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Table 2. The portion of codebook redundancy and adaptive-extended codebook choiced as best index.
Bits/frame 6*4=24 7+4=28 8*4=32 9*4=36 10%4=40
Codebook Redundancy [%] 18.06 16.70 15.02 12.71 11.82
Adaptive-Extended Codebook Choiced As Best Index [%] 20.38 18.69 16.93 145 13.06
E 3 M0l syE A=E gue|so| M5 (Fui4 9D)
Table 3. The performance of adaptive-extended codebook (Spectral distortion).
Bits Avg. SD Outliers (in %)
/frame (in dB) 2-4 4B >4 dB
6%4=24 2.28 62.8 2.03
7x4=28 1.96 48.6 0.49
svQ 8*4=32 1.71 325 0.13
9%4=36 1.49 18.7 0.05
10*4=40 1.29 9.8 0.02
6%4=24 2.23 60.8 213
SVQ + Adaptive-extended 7%4=28 193 4638 0.56
codebook algorithm 8x4=32 167 31.0 0.14
9%4=36 1.46 17.9 0.05
10%4=40 1.27 9.3 0.02
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Table 4. Comparison of the quantizers (spectral distortion).

Bits Avg. SD Outliers (in %)
/frame (in dB) 2-4 dB 54 dB
AMR-WB 46 0.77205 0.3592 0.000
svQ 46 0.74357 0.3391 0.000
SVQ + Adaptive-extended codebook algorithm 46 0.72713 0.3435 0.000
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