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Lecture8 FIR Filter Design by the Window Method
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iltiplication in time

In the previous page, our design can be expressed as hy(n) = gln)win), where
wln] =1,-N < n< Nis called a rectangular window of length 2N + 1 (with win] = 0

elsewhere).

Therefore, the Fourier transform has the following expression

x
Hy(w) = Glw)® W(w) = Lf GO)W(w-0)du
2n)x

Remarks:
© For simplicity, we write @ here instead of o,
@ Note that both G(w) and W(w) are real-valued, making it easier to plot the
frequency response next.
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Plotting t CY respons:
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Figure 1: This is a copy from the textbook. Hy(e”) is what we denote as G(0), and H(e*) is what
we denote as Hy(w). Discussion: Will performance improve if we increase N7
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the Window Method
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@ Windowing in Time and Convolution in Frequency
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FIR v: th

rst step

The idea is to approximate the ideal filter, but make its length finite. In Homework 2
Problem 1, you have seen that
sinen s
gln)= { R
&, n=0

is the impulse response for an ideal low-pass filter with a cutoff frequency at w,.

Then, truncate g(n] at =N < n < N; that s, let’s define

_| gn, -NsnsN
hin) _{ 0, elsewhere.

This can already be called a “design”™! Let's examine its performance in the frequency
domain.
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