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Variance Mismatched Quantization of a Generalized Gamma Source
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ABSTRACT

This paper studies mismatched scalar quantization of a generalized gamma source by a quantizer that is
optimally (in the mean square error sense) designed for another generalized gamma source. Specifically, it
considers variance-mismatched quantization which occurs when the variance of the source to be quantized differs
from that of the designed-for source. The main result is the two distortion formulas derived from Bennett’s
integral. The first formula is an approximatation expression that uses the outermost threshold of an optimum
scalar quantizer, and the second formula, in turn, uses an approximation formula for this outermost threshold.
Numerical results are obtained for Laplacian sources, which are example of a generalized gamma source, and
comparisons are made between actual mismatched distortions and the two formulas. These numerical results show
that the two formulas become more accurate, as the number of quantization points gets larger and the ratio of
the source variance to that of the designed-for source gets bigger. For example, the formulas are within 2~4%
of the actual distortion for approximately 64 quantization points or more. In conclusion, the proposed
approximation formulas are considered to have contribution as closed formulas and for their accuracy.
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