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Using Two Microphones

¢ We now address the problem of defining some kind of binaural features that
can be used to characterize sounds and to extract source parameters.

e Propagation model:

xi(t) = hy(t) = s(t)
Xo(t — ') = hp(t) * s(t)

e The signal x, is delayed by t' with respect to x;.
¢ In the spectral domain we have:
Xo(f, e ") = Hy(1)S(f, 1)



Binaural Transfer Function

e The relative transfer function (RTF):

Heel(f) =

e The RTF encodes binaural information:
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Relative Transfer Function

e The RTF is a complex-valued function.

e The magnitude of the RTF encodes the ratio of the left and right magnitudes
for each frequency f and frame /

e The argument of the RTF depends on the time-delay between the two
microphone signals:

Ha(f, 1) = Hyal(f, /)ea(f,/,t/)



Estimation of the RTF

e We consider the power spectral density and cross-power spectral density of
the two microphone signals:
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e The RTF can be estimated with:
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A Robot Head

Binaural head Sound sources



The Head Related Transfer Function

e If there are no reverberations (anechoic environment) the impulse responses
hy and h, model the filtering effects of the head and of the pinnae.

e In this case, the RTF is called the head related transfer function (HRTF):

Ho(f)

Hhead(f) - H1 (f)

e The HRTF can be estimated using the same principle as the RTF, for each
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