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Abstract

The Lloyd-Max algorithm is an iterative scheme for design of the minimum mean square
error quantizer. It is very simple in concept and easy to program into a computer.
However. its convergence and accuracy are primarily dependent upon the accuracy of the
initial parameter. In this paper, a new initial parameter which converges to a specific
value when the number of output levels becomes large is selected. And an estimator using
curve fitting technique is suggested. In addition. performance of the proposed method is
shown to be superior to that of the existing methods in accuracy and convergence.
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Table 1. Curve fitting for Gaussian signal.

curve a b error
y=a+bx 0. 15380 -0.00142 0.188298

| y=ge™ | 0.15219 | -0.01998 | 0.157585 |
y=ax® 1.84859 -0.96598 0.001128 |
y=a+blnx 0. 38967 -0. 08336 0.069380 |
y=a+b/x 0. 00497 1.86591 0. 000933 |
y=a/(b+x) 2.16476 0.81655 0.000012 |
y=ax/(b+x) 0.03942 -4.36478 0. 905466 J
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Table 2. Curve fitting for Lapiacian signal.

curve a b error
y=a+bx 0.14684 -0.00134 0.161821

| y= ae:' | 0.14646 | -0.01982 | 0.133599 |
y=ax 1.73261 -0,95673 0,001811
y=a+blnx 0.36915 -0, 07875 0.057419
y=a+b/x 0.00616 1.74829 0.001472
y=a/(b+x) 2.11910 1. 06878 0. 000003
y=ax/(b+x) 0.03818 -4, 37988 0. 784344
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Table 3. Curve fitting error.

Method Gaussian Laplacian
s 0.307368 0.218618
proposed 0.000012 0. 000003
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Table 4. Comparison of estimation error.
(a)Gaussian signal

(b)Laplacian signal

N s-method Wu's method proposed method
4 0.07521 0.02366 0.00785
8 0.00527 0. 00998 0.00179
16 0.01087 0.03498 0. 00259
32 0.00559 0.05308 0.00116
64 0.01019 0.06734 0.00029
128 0.0315% 0.07639 0. 00082
(a)
N s-wethod Wu's method proposed method
4 0.06983 0. 05566 0.01202
8 0.00023 0. 00021 0.00115
16 0,00853 0.04183 0.00133
32 0.00297 0.07229 0. 00053
64 0.00482 0.09531 0. 00009
128 0.01176 0.11558 0. 00052
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Table 5. Number of iterations for Gaussian
signal .

N s-method proposed method

2 4 3

4 4 3

8 4 3

16 5 3

32 6 3

64 6 2

128 8 3
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Table 6. Number of iterations for Laplacian

signal .

N s-method proposed method
2 2 2
4 4 3
8 3 3
16 4 2
32 4 3
64 6 2
128 9 2
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