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ABSTRACT

The psychoacoustic model in MPEG audio layer-IIl (MP3) encoder is optimized for the fixed-point processing.
The optimization process consists of determining the data word length of arithmetic unit and the algorithm for
transcendental functions that are often used in the psychoacoustic model. In order to determine the data word
length, we defined a statistical model expressing the relation between the fixed-point operation errors of the
psychoacoustic model and the probability of alteration of the allocated bits doe to these errors. Based on the
simulations using this model, we chose a 24-bit data path and constructed a 24-bit fixed-point MP3 encoder.
Sound quality tests using the constructed fixed-point encoder showed a mean degradation of -0.2 on ITU-R
S-point audio impairment scale.
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then scalefactor(sb) = scalefactor(sb)+1
where, xr(i):ith MDCT coefficient, ix(i) : i th quantized coefficient,
Xmin : Masking Threshold, ABS( ) : absolute value function,
sb : scalefactor band index
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