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ABSTRACT

In this paper, we combine a generalized analysis-by-synthesis (AbS) structure and an algebraic excitation scheme to
propose a new 4kbjs speech codec. This codec partly uses the structure of G.729. We design a line spectrum pair (LSP)
qJaantizer, an adaptive codebook, and an excitation codebook to fit the 4 kbfs bit rate. The codec has a 25ms algorithmic
dzlay, which corresponds to a 20ms frame size and a 5ms lookahead. At the bit rates below 4kbfs, most CELP speech
cxdecs using the AbS principle have a drawback that results a rapid degradation of speech quality. To overcome this
drawback we use the generalized AbS structure which is efficient for the low bit rate speech codec. LP coefficients are
converted to LSP and quantized using a predictive 2-stage VQ. A low complexity algebraic codebook which uses shifting
niethod is used for the fixed codebook excitation, and gains of the adaptive codebook and the fixed codebook are
quantized using the VQ. To evaluate the performance of the proposed codec A-B preference tesis are done with the fixed rate
8kbfs QCELP. As the result of the test, the performance of the codec is similar to that of the fixed rate 8kbfs QCELP.
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Fig. 1. Structure of the generalized AbS prirciple.
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Fig. 1. Stucture of the 4 kbjs speech codec using the
generalized AbS principle.
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Table t. Bit allocarion of the proposed dkbys speech ocodec.
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Table 2. Structure of the low complexity algebraic codebook.
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Table 3. Performance of the proposed LSP quantizer.
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