DIC Beispiel: IIR-Filter

2.12.2015
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fs =48 kHz gesucht:

e Differenzengleichung
s =0,003916 e H@)
a, = —1,81534 ° PO|-/ Nullstellen

e Pol-/ Nullstellen ST-Diagramm
az = 0,831006 e Pol-/ Nullstellen Frequenzen
b1 = 1 o C‘Code

e Bodediagramm
bz = 2
b3 = 1
wln] =s*x[n] —a, *w[n — 1] —az *w[n — 2]
y[n] = by * w[n] + b, * w[n — 1] + b3 * w[n — 2]
WE)=s*X2)—ay,*z 1« W(z)—az 272« W(2)
Y(2) =by *W(2) + by *z7t« W(z) + by x 272 x W (2)

s*X(z)

W@ «[1+a,*z  +azxz7%] =s*X(2)

Y(2) =W(z) *[by + by xz7 1 + a3 * z72]

H(z) = Y(2) sx(by+by*z ' +az*z7?)

X(z)  14ay*zl+az*z2

- W)=

1+ay*z~1+az*z=2
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DIC Beispiel: lIR-Filter
H() = 0,003916 x (1 +2*z"1 +2z72)
2) = 1—1,81534*z71+0,831006 * z~2
) = 0,003916 = (22 + 2z + 1)
# = 72 _1,81534+ 2 + 0,831006
Polstellen: (Nenner =0)

z?> —1,81534 % z + 0,831006 = 0
p12 = 0,90767 +jx0,0845 =0,9116 2+ 0,093
=0,9116 £ £ 5,3°
(zahler =0)

Nullstellen:

z242z41=0

2.12.2015
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Z1p = -1 =1zsr
=12,180°
Im{z}
A
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71

P1
O, =21 *;—Z fpeeeeer Polstellenfrequenz
Qnsr = 21 * f’;’cl fnsr-- Nullstellenfreugenz
Q, = 0,093 = 27 x 2 > f, = 22 48 kHz = 710 Hz

48 kHz 2
o fnst _ T _

QNST—H—ZH*—48kHZ - fp—zﬂ*48kHZ—24kHZ
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DIC Beispiel: IIR-Filter 2.12.2015

C-Code:

float x=0, y=0, wl=0, w2=0, w3=0;

float s=0, 003916, a2=-1,81534, a3=0,831006;
float bl=1l, b2=2, b3=1;

TP 2.0rd:
x = Eingang;
wl = s*x - az*w2 - a3*w3;
y = bl*wl + b2*w2 + b3*w3;
w3 = w2;
w2 = wl;

Ausgang = y;
Ende:
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