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6.02 Fall 2010
Lecture #13

* Frequency Response and Filters.

* Equations for Filter Design.

» Effects of low-pass, high-pass and band-pass filters
» Series and Parallel Composition.



Basic Tools: DT Sinusoids and Complex Exponentials

e Continuous Time to Discrete Time Sinusoids
x(t) = cos 2w ft
Sample

Period » ZC(TLTS) — COS QWfTSn

Sample » x(né) = COS 271'%?’1,

» x[n] = cos 277%7’2, = cos In

 Complex Exponentials

' —q ' _ 1 30On _ 1 —350n
cosSdn = %ejﬂn + %6 7n sinfln = 2j€ 2j6



Basic Tools: Frequency Response

 Frequency Response

yln] = > _o h[mlz[n — m]

. 4

yln] = H (e7?) 7" H (e7?) = Y _ hlm]e ™3™

\ /

Complex Number

r[n] = e/n

H(e?*?), —m < Q < m, is the frequency response

1 egﬂn . Le—an

1 _50n 1 _,—70n ; _ 1
cos{dn = ze + 5e€ sinfn = 57 57
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Designing Filter’s Unit Sample Response

Design a Unit Sample response with L+1 nonzero
values with a given set of frequency responses.
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Low Pass Filter

Unit-sample response for Ipf
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Low Pass Filter Applied to Bits

Filter Input
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Filter Output
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Low Pass Filter Applied to Image
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“Wrong” High Pass Filter

Unit-sample response for hpf
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High Pass Filter

Unit-sample response for hpf
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Voltage

Voltage
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High Pass Filter Applied to Bits
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High Pass Filter Applied to Image
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Band Pass Filter

Unit-sample response for bpf
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