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Periodic Convolution in Frequency Domain

hin) = hiln] -wln] = H(f) = H,(f) ® W(f)
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H(f) has ripples in pass and stop bands

W(f) has main lobe and side lobes and a transition band
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Periodic Convolution in Frequency Domain

hin) = hiln] -wln] = H(f) = H,(f) ® W(f)

W(f) — Wmain(f) + Wside(f)
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Periodic Convolution in Frequency Domain

hln] = hiln] -win] =5 H(f) = Hi(f) ® W(f)
H(f)=H;(f) ® W([)

Hz(f) & (Wmain(f) + Wside(f))

= Hi(f) ® Wiain(f) + Hi(f) ® Waide(f)

Hi,main(f) -+ Hi,side(f)
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Periodic Convolution in Frequency Domain

DTET

—  H(f) = Hi(f) ® W(f)
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Periodic Convolution in Frequency Domain
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Important Properties of Window Functions

hin) = hiln] -wln] = H(f) = H,(f) ® W(f)

width of transition band controlled by width of

—| k—— window main lobe ——— 3| -
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stop band attenuation (and pass band ripple)

controlled by size of window side lobes
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Examples of Window Functions
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Window main lobe width controlled by shape and length of window w|n].

Window side lobe height controlled by shape of window w[n].



Generalized Linear Phase Systems: Four Interesting Cases

Impulse response: H(f) = A(f)e I2mlatip
hin],n=0,1, 2, ..., M, LH(f):Slgn{A(f)}—zﬂ'ng—Fﬁ

length = M+1
& 7(f) = a (constant)
Symmetry
Type h[n]=h[M-n] (even) Order M b, A(f)
h[n]=-h[M-n] (odd)
’ aven even b =0 orpi
(a=M/2 = int) A(f) real & even
5 even odd b =0 orpi
(@=M/2 =int + 0.5) A(f) real & even
even b = pi/2 or 3pi/2
£ stele (a=M/2 = int) A(f) real & odd
4 odd odd b = pi/2 or 3pi/2
(@=M/2 =int + 0.5) A(f) real & odd




All these systems have linear phase and constant group delay
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