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Digital Signal Processing

Lecture 25
Generalized Linear Phase
Systems

M. Lustig, EECS UC Berkeley




Announcements

* Project
— Teams and proposals by Friday
— Take a look at the project page

» Radios
— Pick your radios at the lab sessions Tue/Thu

* Midterm Il next in 1 Week
— Covers material up to, and including today

M. Lustig, EECS UC Berkeley
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Least Squares

argmin; ||Ah — b||?

Solution:

h=(A*A)"1A%D

 Result will generally be non-symmetric
and complex valued.

- However, if H(e’) is real, h[n] should
have symmetry!

M. Lustig, EECS UC Berkeley




Design of Linear-Phase L.P Filter

* Suppose:
— H(e’%) is real-symmetric
— M is even (M+1 taps)

* Then:
— h[n] is real-symmetric around midpoint
« So:
H(e?¥) = h[0] + h[l]e™7 4 h[—1]e ™%

+h[2]e 772 4 h[—2]eTI% ...
= h[0] + 2 cos(w)h[1] + 2cos(2w)h[2] + - - -

M. Lustig, EECS UC Berkeley




Least-Squares Linear-Phase Filter

A Hd(ejw)

Given M, wp, ws find the best LS filter:

N

b:[ ) ; ]T

M. Lustig, EECS UC Berkeley
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