FO6 4 & 5 - Fouriertransformanalys

FOURIERTRANSFORMEN

¢+ Fouriertransformen till x(t):

F X)) = X(0) = T x(t) e ' dt <

—00

+ |[nversa fouriertransformen till X(w):

F '1{><<w>}=x<t>=%zx<w>ejmdw <

e Existensvillkor: | A {x(t)} 3 om [ [x(t) dt <o

—o0

Jfr. fourierserie:

a+T

1 kot
Cu=1 ix(t)e iq

Jfr. fourierserie:

X(t) = che"kwlt>
k=—0

)
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|
Frekvensegenskap hos signal
T (
* Frekvensspektrum, X(w): =X ,
To
_@To _ Im X(w)
X(w)=e 2 T, Sinc(aﬂ-oj = X () e 9% @) X(@)
27 _-\argX(w)
I Re
Amplitudspektrum, |X (o) : Fasspektrum, arg X (o):
To | X(@)| =T, -sinc[a;—jf) ]l argX(e)= _a;TO (+7)
w, 20y 3w, @
o ~@o
-0 Wy 209 30, —t
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Fouriertransform till distribution

+ UtOka klassen av fouriertransformerbara funktioner
(fouriertransform till begransad, g| absolutintegrerbar signal).

Lat g(t) utgora en snabbt avtagande (och mycket snall)
fouriertransformerbar testfunktion.

Den distribution X som da uppfyller sambandet

Txu)g(ﬂ,)dﬂ, - Tx(ﬂ,)e(z)d/l

definieras som fouriertransformen till distributionen x.

(aven G(A) = F{g(t)} ar en snabbt avtagande och mycket snall testfunktion)
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Energispektrum

» Lat x(t) vara en reellvard spanning (eller strom) som laggs
over (gar genom) en resistans pa 1Q.

o0

Energiinnehallet i x(t) arda W = I X2 (t)dt

+ Parsevals formel géller generellt for komplexvard
fouriertransformerbar signal x(t) :

Signalenergin W = T‘x(t)‘zdt = %T‘X(a))‘zda)
i T

X(a))2 . _Energispektrum
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SYSTEMANALYS

Energifritt LTI-system

X®) —— ht) —— Y(t)=(x*h)( jx

Y(a)):f{y(t)}: R X(a))H(a))

= | Faltningsteoremet: / {f, «f,} = F (»)F, (o)

* Frekvensfunktion:  H(@)=7 {h(t)} =|H (W)‘ejargH(w)

o Amplitudkaraktaristik: H(w)

e Faskaraktaristik: argH(w)
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Systemanalys, forts.

{W @) =X(@)-H(@)

argY (w) = arg X (w) + argH(w)

= (@) @ Energioverforings-
funktionen

+ Stationar sinus:
Insignal: ~ X(t) = X sin(a,t + @) = fWI/{X e (%H(p)}

Y(w) = X(w)H (o)

= YO=(x*h)(1)= = =2 (X e H ()]
= X |H(@,) sin(oqt + ¢ + argH(a,))
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Kretsberakningar, linjara RLMC-nat
(passiva kretselement, fouriertransformerbara kéllor)

METODIK, berdkna godtycklig natspanning / -strom
med hjalp av komplexschema:

+ _ IZ-{‘} +
1) e Io(t) —— K lo(@)

I(t) ) (@)

T Andra +

2) v(t) - V(w)
— beteckningar —
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I

Kretsberakningar, linjara RLMC-nat

Komplexschema, forts...

R L |c Operator- R ol | 1
3) T impedanser JoC

: ) : Sokt storhets
4 Likstromsteori — .
) fouriertransform ( Y(w) )

SOkt storhets tidsuttryck
(yO)=#4Y(})

5) Inverstransformera —>
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Digital kommunikation

Digital signalering med analoga signalvagformer

Basbandsmodulation, 1 0 1 1 0 1

Exempel 1:

Exempel 2:

Exempel 3:
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Ex. pa signalpulsformer for basbandskanaler:

_cos(Z,Bﬁt/To)SinC t
P(t)= 1-(4p4T,) ( ]

"Raised cosine”

p(t) IP()]
t f
T ! T LUT,
2 2
p(t) IP()l
t f
T, 2T, 1/2T,
To p(t) IP()]
t / f
T, 2T, 1/ 2T,

10
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Vanligt: hogfrekvent signalerering

(Ex: ADSL, radio- och satellitkommunikation, m.m.)

+ Typiskt analogt kommunikationssystem:

Meddelande
A

H(w)

m(t)

Basbandsiqnaler< Bandpassignaler Kanal

f

)

—

G(w)

Modulation

Sandare

s(t)

v

v(t)

Demodulation

S(t)

Mottagare

11
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Generell Amplitudmodulering

+ Basbandsignal ( har: meddelandesignalen m(t) ):
M(w)

.

* (Amplitud-)Modulering:

c(t) = barvag (t.ex. c(t) = cos(w.t))
m(t) é s(t) = m(t)-c(t)

12
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Amplitudmodulering, forts

+ Bandpassignal:
Passiy S (0) =7 {m) <0} = 5-(M<C) (o)

— W W

dar C(a)) = f{cos(a)ct)} = 7z(5(a)+ @, ) + 5((0— @, ))

= |S(0)=5(M(o+a,)+M(0-0,))

13
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Amplitudmodulering, forts

¢+ Demodulering + LP-filter:

d(t) = c(t) = cos(w,t)
S(t) =s(t) + brus @g v(t) =s(t)-d(t)

\

LP-filter

(1) z;m(t)

Idealt LP-filter V(o) = ;M () + i(M (@ +20.)+M(w-20,))
A
\ ;

T o

2w

c

14



