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Basic Approaches to FIR Digital Filter Design

• Unlike IIR digital filter design, FIR filter design does not have any 
connection with the design of analog filters. 

• The design of FIR filters is therefore based on a direct approximation of 
the specified magnitude response, with linear phase response

• recall a causal FIR transfer function H(z) of length N+1 is a polynomial 
in z-1 of degree N and the corresponding frequency response is given by:

the design of FIR filter of length N+1 can be accomplished by finding 
either the impulse response sequence {h[n]} or N+1 samples of its 

frequency response H(e jwt)





Not BIBO, Not Causal : we need to shift it and chop off tails (ie : keep the most significan 
parts. One most commonly used approximation criterion is to :minimize the integral-squared 
error.
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FIR Filter Design Based on 
Windowed Fourier Series





Generated using Matlab hann, hamming, blackman, bartlett commands (plotted as continues for clarity)
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N=2M

Unlike ripples of 
the filter designed 
using one of the 
fixed windows 
functions which 
are fixed







The most commonly used

N=2M

Note: it provides no 
control over 
passband ripples








