A
L

<t

MREIC LR F SN BRI RIRE T A AN T AV F

Narrow Band Lowpass IIR Digital Filter with Low Sensitivity Desigined by Interpolation
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[Abstract]

In the design of a digital filter, there is a problem of the influence which the rounding error by quantization by
various digital operations has on a frequency characteristic. The rounding error which occurs with the multiplier of
a filter calls coefficient sensitivity which shows the influence which it has on the characteristic of a filter. In the field
of signal processing, a narrow band low-pass IIR digital filter has the feature which can realize a low-pass filter by a
lower degree very much compared with other FIR digital filters, FFT, etc. However, a pole is close to z= 1 or a real
axis, and there is character in which coefficient sensitivity becomes remarkably high. Many researches on a low
sensitivity digital filter are done till the present.

This report describes the design method of a digital filter based on interpolation first. As for this design, compared
with the conventional IIR type filter, the steep characteristic is acquired by a lower degree. Next, the calculation
method of coefficient sensitivity is described and the method of asking for coefficient sensitivity from the position of
the pole of the transfer function of a filter is drawn. Furthermore, it asks for the coefficient sensitivity of the digital
filter based on interpolation by this design method. Finally it asks for coefficient sensitivity of other IIR type
digital filters known, and numerical computation shows that the design of a digital filter based on interpolation is
low sensitivity.
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