Supplement: Hilbert Transform &
Sinc Effect






Applying Hilbert Transform
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Applying Hilbert Transform

g(t) G(f)

ja(t) = Z xg(t) JG(f) = j(—jsen(f))G(f)
3(t) = L % g()) = sgn(f)G(f)

g+(t) = g(t) + 79(t) G+ (f) = G(f) + jG(f)
(9(t) = Re{g+(¢)})

g(t) = gy (t)e 72mIet G(f) =G4 (f+ fe)

g(t) = Re{g+(t)} = Re{g(t)e?*"/<}
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Applying Hilbert Transform
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Single Side Band (SSB)
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Applying Hilbert Transform

g(t) = Re{g(t)e?*"/<'}

= G(N) =3 (G- 1)+ (-f - 1)
g(t) = Refm. (1)ei?": ‘}

= G(f)=4(M(f — 1)+ M (~f - 1))
L G(f) = My (f)
i | g v
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g(t) = Re{my(t)e’*™/<'}

Re{(m(t) + jrn(t))e’*™ '}

m(t) cos(27 f.t) — m(t) sin(27 f.t)

G(f) = Flg(t)}

F{m(t) cos(2m f.t)} — F{m(t)sin(2n f.t)}
F{m(t)} x F{cos(2m f.t)} — F{m(t)} » F{sin(27 f.t)}

M(f)*a(f—fc);rd(fﬂc) ()« 6(f—fc)2—j5(f+fc)

5(f_fc)+5(f+fc) +JM(f)*6(f—fC)—5(f+fC)

M(f)* 2 2
M(f) +iM(f) M(f) —QJ'M(f)*a(f+fc)

2 (f_fc)+
YD) o - 10+ D wsir 4 1)

M+(f_fc) + M—(f+fc)
2 2

M (f = fe) | M (—f - fe)
2 2




Finite Duration Random Process = Zero
Time-average PSD

Time-average PSD

Sx(f) = Jim ——BX(f)X5r(f)

If Xor(f) = X(f) for T' > Trange, and E[|X(f)|*] < U,

_ 1 .
Sx(f) = Jim —E[X()X"(f)

. 1 2 a3 1
—_— R < R
lim 2TE [|X(f)| ] lim 2TU =0
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Time-average PSD: Example

Su, (D)
54, (0)

dependent— |

independent

dependent
independent

—
™

© Po-Ning Chen@ece.nctu

H-9



Time-average PSD: Example
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Time-average PSD: Example
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