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Quantization of transform coefficients can be based on their variances.

If the average number of bits per sample used by the transform coding system is B and
the average number of bits per sample used by the £ th coefficientis B, , then

(5.29)

where N is the number of transform coefficients. The reconstruction error variance
O'B is related to the & th quantizer input variance 0'9 in (5. 30} o

ol =a, 2% ol \ B - .L B N) (5:30)
where «, is a factor that depends on the input dlstnbu on and the quantizer. The total
is given in (5.31).
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The optimization problem here is to minimize (5.31) subject to the constraint (5.29). We
assume that &, is a constant & for all k. Then we can set up the optimization problem in
L}

terms of Lagrange multiglieg in (5.32) [IP-24][IP-25][IP-26].
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Differentiate (5.32) with respect to B, to get

reconstruction errg

1, 1 A ‘
B, = EIng (aa'gk In 2)+Elog2 ~ (5.34)
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Substitute (5.34) in (5.29) to get — [3'] - [~
A = 2 /N . _2B
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Substitute (5.35) in (5.34) to get
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B, =B+510g2-———— k=0,1,..., N-1 : (5.36)
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Seslhify  (538) B (5.39)
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