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Maximum-Likelihood spectral amplitude
estimator [6]

Let y[n] = z[n] + b[n] and X (k) = Apexp(ay) with the noise having a Gaussian

distribution. The prior density function is (also see Ephraim and Malah suppression rule):
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The maximum-likelihood approach attempts to choose the parameter value that maximizes
the parameterized pdf, that is the parameter value which is most likely to have caused the
observation. The ML estimation is used for estimating an unknown parameter of a given pdf
when no a priori information about it is available.
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The performance of the algorithm during silent frames is not adequate because the starting
assumption is that the signal is always present. The authors suggest a two-state soft-
decision approach by using the binary hypothesis model:

H,: speech absent: Y. = B,
H, : speech present: Y, = A.e’™ + B,

The MMSE solution is


https://www.commsp.ee.ic.ac.uk/~vb198/compilation/node7.html
https://www.commsp.ee.ic.ac.uk/~vb198/compilation/compilation.html
https://www.commsp.ee.ic.ac.uk/~vb198/compilation/node5.html
https://www.commsp.ee.ic.ac.uk/~vb198/compilation/node7.html
https://www.commsp.ee.ic.ac.uk/~vb198/compilation/compilation.html
https://www.commsp.ee.ic.ac.uk/~vb198/compilation/node5.html
https://www.commsp.ee.ic.ac.uk/~vb198/compilation/node14.html#McAulayMalpass80

[Ax|Yi]

[A;;HT;HH—]_] # P( rlel) —|—£[Ak|1r;‘;,HD] ot P( rk|H|:|)

[AL|Yy, Hi] x P(Y|H;) since £[speech mag|speech absent] = 0
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since £[AL|Y}, Hi] is the minimum variance estimate of A and the Maximum Likelihood

estimate is asymptotically efficient.

2Y7, Y
P(Yy|Hy) = A_:EIP(_A_t) (Rayleigh pdf for complex Gaussian noise)

2V, - :
P(Y|Hy) = T:EIP(_L—

) (Rician pdf for Ape’™ + By]

Assuming P(Hy) = P(H;) = 1/2 and using Bayes' theorem,

cxp(—e)Iy [2/77]

P(Y,|H,) =
(Wil H) 1+ exp(—e)ly [Q\ff—’*r]

denoting € = A7/ A to be the a priori SNR and v = Y;? /Ay to be the a posteriori SNR.
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