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ABSTRACT

This paper presents a speech enhancement method using non-negative matrix factorization. In training phase,
we can obtain each basis matrix from speech and specific noise database. After training phase, the noisy signal
is separated from the speech and noise estimate using basis matrix in enhancement phase. In order to improve
the performance, we model the change of encoding matrix from training phase to enhancement phase using
independent Gaussian distribution models, and then use the constraint of the objective function almost same as
that of the above Gaussian models. Also, we perform a smoothing operation to the encoding matrix by taking

into account previous value. Last, we apply the Log-Spectral Amplitude type algorithm as gain function.
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Table 1. A amount of enhancement in PESQ (apply statistic
of change and smoothing of H)

+smoothi

. basic +smoothi | +statistic ng H
flotse NMF ng H of H | +statistic
of H

F-16 +0.2352 | +0.2993 | +0.4342 | +0.4723

factory2 | +0.3686 | +0.4298 | +0.5486 | +0.6258

m109 +0.4361 | +0.4157 | +0.5224 | +0.5718

leopard | +0.5875 | +0.6156 | +0.6435 | +0.7438

white +0.5331 | +0.5849 | +0.7428 | +0.7484

Ave. +0.4321 | +0.4691 | +0.5782 | +0.6324

E 2. PESQ? J53HLSA A9

Table 2. A amount of enhancement in PESQ (LSA)
+smoothi +Sm0]0{thl
. basic ngH nesT
noise + LSA .. +statistic

NMF +statistic

of H of H
+ LSA

F-16 +0.2352 | +0.2629 | +0.4723 | +0.5366

factory2 | +0.3686 | +0.4001 | +0.6258 | +0.7065

ml109 +0.4361 | +0.4622 | +0.5718 | +0.6450

leopard | +0.5875 | +0.6128 | +0.7438 | +0.8181

white +0.5331 | +0.6357 | +0.7484 | +0.7694

average | +0.4321 | +0.4747 | +0.6324 | +0.6951
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