Evaluation and comparison
of sound/speech segregation methods

Frédéric Berthommier

| nstitut de la Communication Parlée
INPG, France

L Martigny Workshop, Jan 25-26, 2002



o Comparison between CASA and BSS for binaural
segregation of speech

Collaboration with Seungjin Choi (POSTECH, South Korea)

Thiswork was presented during |CSP ' 2001 (Pohang)
and ICA ’ 2001 (San Diego)

The CASA modd was presented during the CRAC workshop
(Tessier & Berthommier, 2001)
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Number95 Stereo Database
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A large database of binary mixtures of sentences (n=613) has been recorded by [Tessier and
Berthommier, 1999]. The signal of Numbers95 is played by loudspeakers and recorded. The
temporal overlap between words is about 75% and the relative level is0dB. The setup is
gtatic. Only 332 mixture sentences truncated at 1 s are used in the present study.
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Filterbank decomposition
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The CASA Moddl
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Reconstruction Acuracy
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Gain of CASA
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Relative Leved

Gain of CASA
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Subband effect for CASA
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Effect of the number of subbands (nbsb) for the CASA model on the RA (in dB). From left to right:
averaged left source RA, averaged right source RA, averaged left+right RA over all frames. The
number of subbands varies from 1 to 5 and the two curves correspond to duration= 256 and 512 bins.
The RA of the mixture, which is subtracted for gain evaluation is labelled (*).
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Effect of nbsb : RA
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Subband effect for CASA: Gain
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The BSS Modél
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Gain of BSS :Rdlative Level

Carrelation between RA& and FL
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Subband effect for BSS
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Effect of the number of subbands (nbsb) for the BSS model on the RA (in dB). From left to right: av.

left source RA, av. right source RA, av. left+right RA over all frames. The number of subbands varies
from 1 to 4 and the three curves correspond to nbp= 2,3,10, 100. The RA of the mixtureislabelled (*).
In each figures, two points are added at nbsb=1 for the "BSS giv" condition (%) and for "BSS ori" data
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Speech Separation Program (C++)
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Subband effect for BSS. Gain

Gain of BSS (nbp=100)
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Demixing filters
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Coherence spectrograms
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Coherence statistic
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Effect of the number of subbands (nbsb) on the coherence index for the BSS model. Left: average
left+right RA over all frames. Right: coherence defined as the mean of the coherence spectrogram. The
number of subbands varies from 1 to 4 and the three curves correspond to nbp= 2,3,10, 100. The RA of
the mixtureislabelled (*). The CohX coherence between the two mixture channelsislabelled (*) in
the right figure. In each figures, two points are added at nbsb=1 for the "BSS giv" condition (X) and for
"BSSori" data (4).
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Summary results

REF CASA BSS
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* Monaural segregation of sounds and speeches
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Principle (11)
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| Gain evaluation
Mixture

ANGK-BALO (66)
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Detailed example | (Music)

Mixture
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Mixture
ANGK-BALO (66)
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Gain (Music)
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Gain (Music)
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Mixture
ST-NB95 (1620)
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Detalled example || (Speech)
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Mixture

Detalled example Il (Speech)
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Galn (Speech)
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Galn (Speech)
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Perspective: set-up of afront-end for
robust recognition

First step: adaptation (AV-NB95)
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Perspective: set-up of afront-end for
robust recognition (1)
Second step: recognition

Speech+car noise at 0dB 1st component
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