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Abstract

This paper discusses the problem of the minimum distortion of a signal in quantizers taking
account of the entropy of the quantized signal and presents a new criterion for the design of
the optimal quantizer. The measure of the distortion is defined by the expected value of some
function of the error between the input and the output of the quantizer. Assuming that the
amplitude of the input signal is normally distributed, three kinds of quantizers, an optimal
quantizer, an optimal equilevel quantizer and an entropy maximizing optimal quantizer are
designed numerically. The results indicate that the optimal quantizer designed by the new
criterion in which the expected value of the relative error is employed instead of the mean
squared error as the measure of the distortion has the compatibility for both minimum distor-

tion and maximum entropy of the quantized data.
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iii) FHWEREBKICT IR ERTLE (Entro-

py Maximizing Optimal Quantizer)
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Table 1 Input and output levels for optimal,
entropy maximizing optimal and optimal
equilevel quantizer calculated by the
new design criterion when N=10.

Entropy :
Optimal maximizing Op‘.‘lm?ll
optimal eql.ll eve!
0. 0000 0. 0000 0. 0000
(0.0000) |  (0.0000) (0. 0000)
0.2440 0.2533 0.2497
(0. 4047) (0. 2533) (0. 4908)
0.5534 0.5244 0. 4993
Input levels (0. 8339) (0. 5244) (0. 9816)
0.8930 0.8416 0. 7490
(1. 325) (0. 8416) (1.472)
\ 1. 359 1.282 0. 9986
(1.968) (1.282) ©(1.963)
0.09404  0.09585 0.1248
(0. 1996) 0.1259)  ©  (0.2454)
0.3940 0.3611 |  0.3745
(0. 6099) (0.3864) |,  (0.7362)
. 0.7129 0. 6361 . 0.6241
Output levels (1. 058) (0.6773) . (L.227)
1.073 1.014 I 0.8738
(1.591) (1.045) Ot
1.645 1.573 o112
(2. 345) (1.755) | (2.209)

Data in parentheses show the levels through the conventional
design criterion.
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.1 (a) Distortion versus number of out-
put levels for optimal, entropy maximizing
optimal and optimal equilevel quantizer
evaluated by the mean relative error.
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Fig. 1 (b) Entropy of quantized signal versus

number of output levels for optimal,
entropy maximizing optimal and optimal
equilevel quantizer evaluated by the mean
relative error.
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