Area Under Envelope is Twice Power in Signal
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Hilbert transform:
1
(Hw)e = —*u(t)
Tt
Ht=H"1 and H '=-H and Kt =-%

Inner product:

(u,v) = j+mu(t) v(t) dt

Analytic signal
Au=u+iHu= T+ iH)u
It's complex conjugate
(AW ' =u—iHu= T —-iH)u
Envelope
(Au)*Au

Area under envelope
j(c/lu)*c/lu dt =

((A)", Au) = (u— i Hu,u + i Hu) =

(wu) + (Hu, Hu) = (w,u) + (Kt Huw,u) = (wu) + (K1 Hu,u) = (wu) + (wu) = 2(u,u)



