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4.3 QUANTIZER CALCULATION AND SIMULATION 

4.3.1 THE RESIDUAL QUANTIZER 

For comparative purposes, three types of quantizers are used for quantizing the residual. 

The first is uniform scalar quantization using the 40 quantization range discussed in Section 

3.2.3, where u2 is the variance of the input signal and the quantizer is designed symmetrically 

about the expected value of the input signal. The second method is a uniform scalar Lloyd- 

Max quantizer as described in Section 3.2.4. The final method is vector quantization. The 

first two methods are used for comparison with the vector quantizers. It is desirable to study 

the effects of varying block lengths and bit rates in the vector quantizers and compare the 

gains made over the scalar cases. 

Both types of scalar quantizers use full search techniques which are easily implemented 

in one dimension. The Lloyd-Max quantizers are obtained from the uniform quantizers by 

using the Lloyd-Max algorithm presented in Section 3.2.4 with the uniform quantizer as the 

initial quantizer for the algorithm. Both quantizers are developed using a range of bit rates. 

This allows comparison of quantizer performance versus bit rates and block lengths between 

the scalar and vector quantizers. 

The vector quantizer is designed using the quantizer design algorithm described in 

Section 2.5.3 using a mean-square error criterion. The quantieer is designed in tree-searched 

form because the computation time required for full-search quantizers was prohibitive and 

unavailable on the computer. The vector quantizers are designed for a variety of block 

lengths. 

4.3.2 THE PITCH PARAMETER QUANTIZER 

The pitch predictor parameters are quantized using two quantizers. First the pitch is 

quantized using a uniform quantizer. Since the range of pitch frequencies, for both male and 

female speakers, is between 50 He and 300 Hz, the range of lag values for 8 kHz speech is 






















































































