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DFT — Diskret fouriertransform

Tidsdiskret signal med begransad tidsutbredning:

k]=0 for kefol,...N-1}

) N-1
Fouriertransform: X (Q)= Y x[k]e " =Y x[k]e ™  Kont. m. period 2.
k=—o0 k=0
N-1
R n —j2mk
DFT av langd L: X(n)=X (an) = x[k]e L
k=0
for nef0,1,..,L—1}
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IDFT — Inversen till diskret fouriertransform

L-1 il
o e Znot = kel [
n=0

Férhallande till x[4] :
L-1 N-1 o ) N-1 P P ©
xL[k]z%ZZx[m]e e =Zx[m]%2e P S k-]
n=0 m=0 m=0 n=0 i——o0

B L, m=k modL
0,  forovrigt

x[k + 2L] xlk + L] | [k] x[k = L]
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DFT — Periodisk faltning

Vi ar vana vid: 1Q)=Xx(QH(Q) o ylk]= (e h)i]

Men vi har: wkl=Akilk] = v(©Q)= i 2:X(®)H(Q - ®)dD
Med DFT: = x0m6) e k= Salnllin]
Men ockss: GG O R DR WA AT
e




Exempel pa fonster, N=32

Rektangularfonster: wlk] =1, ke{0,1,...,N-1}
+ wik A‘L\Q/Le]?,,?" '/~ v L
o
= eor k o
Hammingfonster: w[k] = 0.54 — 0.46¢c0s(%%%), ke{0,1,...,N-1}
'V[’J’Lﬂ-:/u Ul Y Sy ]
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wlk] = 0.42 — 0.5cos(4%) + 0.08cos(44),
ke{0,1,...,N-1}

Iwislh o Ve Ye /4 !
dB

Blackmanfonster:
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Att anvanda fonster

Wi, A,

2?2 ¢ o o 00

1011121314 15161718 1 —2m 2n 41

Rektanguladrfonster:
[kl=10<k<4

o wiall
J_H_. . ()

T123456n -2n 2n 4

Resultat:
[k] = x[k]wl[k]

14 [Y[rall

T123456n —2r 2n 4
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Linjara avbildningar

ling:
Sampling (0 s .2?0 > y[k] = x(kT)

Pulsamplitudmodulering:
(PAM) ylk] ———>

PAM

——> z(t) = > ylk] p(t - kT)
P %

Rekonstruktion:

) ylkl | pam

t—>k—t: X(t) —> 0?;0 o0 —> Z(t)
) PAM y(t)

Rtk k) ——s{ P2 o > 7K
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Sampling — Frekvensdomanen

Y(Q) = %ZX(—Q — 7;1 : 2”)

Ursprungligt spektrum: X(w)
A m
VAN = o
—2nW 2nwW 2n /T
Variabelbyte: Q
fi@
} | } 0}
—2nWT 2aWT 2

Periodisk upprepning:

)
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1 T T T 1 T T
—2n -7 —2aWT 2rWT T 2
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PAM

PAM

o [

yIk] —>

Tidsdoménen:
2(%) sz: YIk] p(¢—kT)
Frekvensdoménen:

Z(w) = P(w)Y(wT)

Exempel:
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PAM — Frekvensdomanen

Z(w) = P(w)Y[wT]

Originalspektrum: Y@
AJT
/\ | . \ | /\ Q
—2n -n  —2nWT  2aWT T 2n
Variabelbyte: Y(wT)
1 I T I T T I 1 I T w
—=2n/T —2nW 2nw 2n /T
Pulsens spektrum: P(w)
: : : : @
—=2n/T —2nW 2nwW 2n /T
Resultat: P(w)
P(0)A/T
} } } } !/\1 } } } } @
—=2n/T —2nW 2nw 2n /T
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