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On the Expansion and Coefficient Sensitivity of Moment for Digital Filters

Yan WANG and Toshinori YOSHIKAWA

In digital signal processing, the signals, the state variables and the coefficients are realized with finite-word-
length. Due to the limited word length, the characteristics of filter may deviate from their theoretical values,

especially for the frequency characteristic. The moment of impulse response of filter is defined as the weighted sum
of impulse response, describing the statistical distribution of the impulse response waveform in time domain.
Because the low-order moments are related to the amplitude, phase and frequency characteristics, it is expected to
be able to evaluate the effects on characteristics of digital filter for the coefficient quantization. In this report, we

expand the normal moment to the power moment, and discuss some performances for it. We define the coefficient

sensitivity, derive the formulas for it, and discuss the relations to zeros of transfer function. Furthermore, we

propose some evaluation formulas for coefficient quantization based on the moments.
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