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Ders 8: Grup gecibmesi ve lineer faz
Orijinal not: Dsp-ders-8.pdf

UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.
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higlnd = 80 - ng)
o) = e
[H(E) = 1
LH(E®) = —wny
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orijinal gizim, s. 1
Groupdelay t(w)
A d ;
T(w) = - LH(E)

For ideal delay system

T(w) = —%(—wmd) = ny [sample]
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nd

orijinal gizim, s. 1

higln] = 8[n = ng]
x[n] = cos(won)

Ly H(©) = e

— g[n] = cos(won — wony) = cos(wo(n—ny))

x[n] = cos(wgn) + cos(win) + cos(won)

gln] = cos(wo(n - ng)) + cos(wi(n - ng)) + cos(wz (n - ng))
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orijinal gizim, s. 2
IIR hig bir 2aman lineer faza sahip degildir.
FIR sahip olabilmektedir.

LH(EY) = —aw
ZH(EY) = —aw + B

x1[n] = w[n] cos(0,27n)

x2[n] = wln] cos(0,4mn — 7t/2)
x3[n] = w[n] cos(0,8mn + 7/S)
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orijinal gizim, s. 2
x(n] = x3(n]+x;(n =M —=1]+x2(n-2M - 2]
m =60

x(n] = x3[n] + x1(n — 60] + x5[n—120]
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orijinal gizim, s. 3
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orijinal gizim, s. 3

O4mde ny =10, LH(24T)
=-0,4m-10 = -4n

Frequency Responce

N m
Zakg[m—k] = Zbkx[n—k]
k=0 k=0

Y iiobee Ik (@) 1431 - e ™)

H(®) = — 2 :
L Y io ek \ao/ TIPL (1 - dye )
m .
H(Z) = Zk‘—:o ka /<
Y im0 a2k

20 log [H(el)| = 10 log |H(/?)|?

|H() =1= 0 dB

N2 iw * /7 _jw
[H(E)* = H(IP) H () |H(e®)] = = -3d8

M
20 log |H(e/)| = 20 log (iﬁ) + Z 20 log |1 - ce |
0
k=1

N
— Z 20 log |1 - dke‘jw[
k=1

dk = reje
11— relfe @2 = (1 = rePe @) (1 - re¥e?)

=1+r2 - 2rcos(w — 0)
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orijinal gizim, s. 4
|H(®)| = 1
jw
H(e®) = e —dp
t=rlge¢
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orijinal gizim, s. 4
Ama fazi farkl olabilir.
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orijinal gizim, s. S5

Minimom phase cystems
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orijinal ¢izim, s. 5

Hem kutuplarin hem O’larin birim gemberin iginde olmasi sart

(inear Phase Filtere

Type-I

h[n) = h[M-n] OsnsM M even integer
M=4 = 0=sn<4g

n[0] = h[4]
1) = n[3]
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orijinal gizim, s. S

Type-11
hn]=h[M-n] OsnsM — odd integer
m=5
h[0] = n[s]
1] = n(4]
n(2] = (3]
4 & [ 3
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orijinal ¢gizim, s. 6

Type IIT

h[(n] = —h[(M - n]

M even odd
m=a
n[0] = —h(4]
n(1) = -h[3]
h2)=o0
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Type IV

M odd integer
Show h[n] = h[M — n], M odd
= get linear phase

o 1 ot JN

orijinal gizim, s. 6

hn) = -h[M—-n]

M=5  4[0] = h[S]
(1] = n[4]
n(2] = (3]
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n=0
mM-1

H(I®) = e 07 2 i h[n]cos <wm - wnz/l)

n=0
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m=1
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[H()| = l 2 ) h[n]cos <wn - w2> ‘
n=0
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m
X w5 >0
ZH(e®) = £
—w% +m <O
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