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Plotting the Frequency Response of a 
Digital Filter

Introduction
This application provides a procedure FilterFrequencyResponse that plots the magnitude and phase 
response of an IIR or FIR filter. This procedure is used to illustrate the frequency response of several
filters.

For an
IIR filter, FilterFrequencyResponse expects two lists of taps of equal length (the coefficients 
of the numerator and denominator of the transfer function)
FIR filter, FilterFrequencyResponse expects a single list of taps

Maple has three functions for generating filter taps (that is, the coefficients of the filter transfer 
function): GenerateButterworthTaps, GenerateChebyshev1Taps and GenerateFIRFilterTaps.

GenerateButterworthTaps and GenerateChebyshev1Taps give a single array that contains the 
coefficients of the numerator and denominator of the transfer function. The first half are the 
coefficients of the numerator, while the latter half are the coefficients of the denominator; these 
must be provided to FilterFrequencyResponse separately, and not as a single list.

Procedure
restart:

Digital Filter Frequency ResponseDigital Filter Frequency Response

Frequency Response of a Chebyshev Type 1 Filter
Order
ord := 5:
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Sampling frequency
sampling_freq := 2000.0:

Cutoff frequency
filt_freq := 800 / sampling_freq

Passband ripple
ripple := 29:

Here we returns transfer function coefficients of a lowpass digital Chebyshev Type I filter
taps := SignalProcessing:-GenerateChebyshev1Taps( ord, 
filt_freq, ripple, filtertype = lowpass);

Assign the coefficients of the numerator and denominator to separate names
taps := convert( taps, list ):
num_taps := numelems( taps ):
b := taps[ 1..num_taps / 2 ];
a := taps[ num_taps / 2 + 1 .. -1 ];

Now plot the magnitude and phase of the filter
FilterFrequencyResponse(b,a)

Frequency Response of an FIR Filter
taps := SignalProcessing:-GenerateFIRFilterTaps( 48, 0.25, 
window = Hamming, normalize = false, filtertype = lowpass)
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Now plot the magnitude and phase of the filter
taps := convert(taps, list):
FilterFrequencyResponse(taps)


