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The binary power spectrum, BPS is defined by the function such that

BBBin (PA − PB) = {
1 forPA > PB

−1 forPA < PB

. (1)

where PA and PB are power spectra of dual responses of a system. Suppose

hA(t) and hB(t) be dual impulse responses of the system to an input impulse,

we have xA(t) and xB(t) by the convolutions

xA(t) = hA ∗ x0(t) (2)

xB(t) = hB ∗ x0(t) (3)

respectively, where x0(t) denotes an input signal. Applying the Fourier trans-

form to Eqs.(2) and (3), we have

PA = HA(f)X0(f) (4)

PB = HB(f)X0(f) (5)

where HA(f), HB(f) and X0(f) are power spectra of hA(t), hB(t), and x0(t),

respectively. Thus, assuming x0(f) > 0, we have

BBBin (PA − PB) = BBBin (HA(f)−HB(f)) . (6)
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The BPS does does not depend on the power spectrum X0(f), and thus

it identifies the system expressed by the dual impulse responses hA(t) and

hB(t). The zero cross-frequencies (f1, f2 , ..., fn) of a binary waveform ex-

pressed by Eq.(1) are given by PA = PB. Thus the sequence (f1, f2 , ..., fn)

represents the system specified by dual impulse responses.

Applications:

One can discriminate the direction of a sound source by hearing a sound of

time varying spectrum that is radiated from the sound source. The BPS is

defined by the spectra of sounds received at both ears and the direction of the

sound source. The sequence (f1, f2 , ..., fn) corresponds to the direction.

Another application is the diagnostics of a structure. Regardless of size

and weight, all structures are vibrating due to the natural force of winds,

ground motions or both[A]. The BPS is given by the power spectra of

vibrations measured at the points of a structure. The change of the BPS

reflects the stiffness change of the structure.
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