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(PASSIVA) FILTER

Bortfiltrering/eliminering av enskilda signalkomponenter:

Y(s) :X(s)-H(s)

_ TX(S) |\ S= )\ S=F5
(s=p)lslls—m)(s=ps)  Nulo)
"Signalselektiv” filtrering: [ X-\!& - Im{s}
S

De komplexkonjugerade polerna p, och p,
hos X(s) motsvarar en signalkomponent

| x(f) som skall helt filtreras bort: ¢ ¢
Utfors m.h.a nollstéllen hos H(s)! ‘

Krav for \y
stabilt system: #poler = #nollstéllen = tex---->X &
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Frekvensselektiva filter

Frekvensselektiv filtrering:

Amplitudnormerat
filter: |H(®)|, a0 = 1

x(t) = cos(wyt) & stabilt LTI-system = s [H(o)]
y(t) = |H(wo)|cos(wot + arg H(w,))
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P T " ISR - .

' 12

/ \

/ \

_ // \\\ )
= e == —_— : i -
Wy W2
o \ A A _ -
,4; undre gransvinkelfrekvens Y Y Y
. . =5 ke e
,,; ovre gransvinkelfrekvens 0 o = =
Q ©

o) QO
0, — W,4; bandbredden ? @ -
© ‘]
Q- 7

Ofta studeras |H(w)|4g = 20-'°log |H(w)| dB




FO 12 — Passiva Frekvensselektiva Filter 3

|
Olika frekvensselektiva filtertyper
Lagpass (LP) i Hogpass (HP)
y [H(o)] -y |H(o)]
| — |dealt i A | S——
__________________________________________ ‘\\L/Approximation Approx\/ —
o D — 7
Bandpass (BP) | :
() andpass (BP) | H) Bandsparr (BS)
1 [T e dear 1“’1 .
i 1o Approx. " Approx~ /| < dealt
,/I \\\ _ i \\\ //l a)pz g
Wy 1 0 @ Wy 1 D)
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Exempel — Idealt LP-Filter:

1; < ,
Hof- "=
V| 0 fo | () =2f sinc(2f (t- 7))
1 : or |
o t
— W, Wy, i AVTA P
- B
argH( ): ~oT; |w|£a)p i 2_fp (a)pzzﬂ;fp)
A 0; f.0 | .
| h(t)#0 for t <0,
| @, @ | dvs. icke-kausalt system
— ), ' = ej realiserbart!
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Butterworthfilter — (LP-filter)

Poler hos H(s) langs en halvcirkel:

H(s) _ (wsdB)n

s"+as"'+... 439 s+(a) )n
1 et 3dB

a; erhalls vanligen fran tabell eller genom
utveckling av (s—p4)(s—p,)...(s—p,)

2n
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Butterworthfilter — (LP-filter)

|H(®)|q5 Butterworthfilter har
[dB] } a|)3dB ()8 maximalt flat amplitud-
' karaktaristik i passbandet!

V&

Butt.filter ger basta mdjliga J

-3 / { passbands-approximationen
—A + /
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Chebyshev I1-filter

)

|H(w)|
s dB a)gldBa)S
P—
s /
n o
/
n=4—"—

* Rippel (A, dB) i passbandet!

» Optimalt m.a.p. brantheten i

overgangsbandet ;g — Wy

» Polerna hos H(s) ligger
langs en halv-ellips i VHP
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X
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J34p H(s)
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Matlabdemo, Butterworth- & Chebyshev I-filter:

Amplitudkaraktaristik, |H(f)|
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Pol-nollstallediagram
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Frekvens, (fHz) Gransfrekvens fc|=1 Hz

Gruppl6ptiden, (t =-d/dw{arg(H(w))})
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Frekvens, (fHz) Gransfrekvens f0=1 Hz
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Klassiska ideala LP-approximationer

|I-i(a))| Butterworthfilter “11(0))' Chebyshev I-filter
—>W SW
|H(w)| | |H(w)| |
A Chebyshev I1-filter A Cauerfilter (elliptiskt filter)

V\
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Typiska HP- & BP-filter
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