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On a Weighted Least-Squares Technique
for Design All-pass Digital Filter
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Abstract: A procedure for the design of equiripple digital all-pass filter with a weighted least-squares tech-
nique based on cepstral coefficients has been presented. The denominator polynomial of a stable allpass fil-
ter is certain to have a minimum-phase. Based on the relationship between the delay function and the ceps-
tral coefficients, the complex cepstral coefficients can be determined by a weighted least-squares tech-
nique; by means of the complex cepstral coefficients, the all-pass filter denomination coefficients are ob-
tained based on the relation between the complex cepstrum coefficient and the stable minimum phase se-
quence. The all-pass transfer function is completely determined from its denominator coefficients. The
group delay of designed filter can approximate the desired group delay in all band, and error is a uniform
distribution.

Key words: weighted least-squares; all-pass filter; group delay; equiripple approximation; cepstral coeffi-

cients; minimum phase
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