“lIR FILTERS
(INFINITE IMPULSE
RESPONSE FILTERS)




lIR filters are implemented using the
recursion



The General lIR Filter

* The general form for the IIR filter is:

N M
yn)=> apx(n—k)— > by(n—j)
k=0 j=1

=apx(n) +ax(n—1)+ax(n—2)+...+ayx(n—N)

—b1y(n=1) =byy(n=2) — ... = byy(n - M)



Recursion

E

Yo =X, +y,—1
Yo=% 1Y,

Yi=%*%Y
=% 1Y,
... and so on.

Y10 =x10 +y9

Y10 =x10 +x9 + x8 + X7 + X6 + x5 + x4 + x3 + x2 + x1 + x0




Advantages and disvantages |IR

» Advantages of recursive filter

> Generally require a much lower order filter,
they are faster than FIR filters

» Disadvantages

> The feedback component will also feed back
the noise from the original signal.



Some |IR Filter

e Chebyshev

e Butterworth




- CHEBYSHEYV FILTER




Chebysheyv filters

* Are analog and digital filters that use a
mathematical strategy for achieving a
faster roll off by allowing ripple in the
frequency response (they use Chebyshev
polynomials).



Ripple vs. Roll-off

FIGURE 20-1

The Chebyshev response. Chebyshev filters
achieve a faster roll-off by allowing ripple in the
passband. When the ripple is set to 0%, it is
called a maximally flat or Butterworth filter.
Consider using a ripple of 0.5% in your designs;
this passband unflatness is so small that it
cannot be seen in this graph, but the roll-off is
much faster than the Butterworth.

A ripple of 0.5% is often a good choice for digital filters.
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Chebysheyv filter design

* High-pass or low-pass response

» Cutoff frequency

* The percent ripple in the passband
* Number of poles
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Exercise

sampleRate = 500,

fin = 1;
t=0:{1/sanpleRate):1;
a= sin(2*pi*123*1);

b = sin(2%pi*220%1);

C=a+ b;

#plot(t, alphaRythm, '-', t, betaRythm, '-'J;
plot(t, c, '-')

Tength(a)

¥importar los datos a sptool con una velocidad de muestreo de 500

%----disefic del filtro----

¥frec de corte

frec_corte = 170

¥mIxima frec a leer

freg_max = sampleRate/ 2;

¥frec normalizada

frec_corte_norm = frec_corte/freg_max;
%orden del filtro

arden = &3

¥rizo del bandpass (decibeles)

bpr = 10;

%coeficientes del filtro

[b a] = chebyl(arden,bpr, frec_corte_norm)

¥realizar fi1ltro
filtrada = filter(b, a, cl;

0.0225 0.1367 0.34158 0.4557 0.34158 0.1367 0.0225

1.0000 0.4045 1.4512  -0.0853 1.1157 0.0543 0.5409
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FFT Spectrum Estimate
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Coeff

T O e O o T Y Y o

O OO = Ol

uneratolr :

LU22784080583587e057813858758485853703744354
138704363 5152568333003%864261557 765459135307
.341780590837881408c0270488018523327238858
LA55681211717521128523 6002822784939 78083
-.3417802087881408£0270483801295233272358858
138704363 515256333005864861557 7854521307
LH0227840e0585876£05781389587248853703744354

nominator:

-304825153184&68376e027ee05674880556762218
.381172241824444953 6526106175733 730126253
.0857&88%6432180165594507770822464554108

-11571721912964801387653875328227858768806
0542875293 550702272154486254258417008871
. £6405945949353211831144988787388831734651327
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FFT Spectrum Estimate
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