Discrete Fourier Transform (DFT)
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Discrete Fourier Transform

The Discrete Fourier Transform is the equivalent of the continuous Fourier
Transform for signals known only at N instant separated by sample times T.
/4

_ [~ i27vt Flv]
. Fourier F(v)=|_S(t)e™™dr

Transform S(t), F(v) : continuous signal W

—t——1+—1+ FREQUENCY
N-1 ” F[v]
Discrete Fv,)= Z S(t )e ™
v Fourier : "0 X o, X
Transform S(t;): j" signal X oxx o x
—t—+—+— FREQUENCY
n=0,1,2,---,N-1 Av
FO) 7 (1 1 R 1\ S©O)
F(l) 1 eiZm/ltl eiZﬂvltz . ei2”V1fN—1 S(l)
F(z) =11 ei27rv2t1 ei27rv2t2 . ei27zv2tN_1 S(Z)

_F(N . 1)_ 1 ei2ﬂ'vN_1tl eiZm/N_ltz . ei27rVN_1tN_1 _S(N . 1)_



Determine Av (interval frequency)

N-1 1

iw;t; ot \* . . .
@ e "x(e’) =6,N ,a)j—N 1] @, , O=27V
J=0 -
N-1 g 11_ N
- -r
i1 )N =
o l_k ® lik i Nlel(t tk) Ja’zz_ l—e N-1 —O . here
W - ’
— — - i( fol )(ti_t ) i(t—t) ot
Oy N = o, N =0 /=0 ]—e N1 M =(e )"
{ w (t—1t)=027 for t, =Atx(i—-1), t, =Atx(k—-1)
@, Aty =0,27
Av :interval frequency
2 1 v,, . total frequency
tot — x, ot — At : interval time
At i At i T,,, : total time
N-Av=—, Av=—
At Ly
( )
v decrese At => Increase total v,

\\/ Increase total T,

=> decres Av (spectral density resolution increase)




Discrete Fourier Transform of Gaussian function
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Discrete Fourier Transform of Kerr Signal
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