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ObjectivesObjectives
• Explore new ways of modeling utterance 

and session variability with large corpora
• Lots of data available but almost all 

speakers are either landline or cellular
• See if factor analysis can be simplified 

– Eigenchannel modeling

• Core condition only
– Post evaluation results 
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Utterance Variability I: Utterance Variability I: 
Classical MAPClassical MAP
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Utterance Variability II: Utterance Variability II: 
EigenvoiceEigenvoice MAPMAP
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Utterance Variability III: Factor Utterance Variability III: Factor 
Analysis MAPAnalysis MAP
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Utterance Utterance VariablityVariablity
(25 (25 eigenvoiceseigenvoices, female data), female data)
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Channel Variability I: Channel Variability I: 
Joint Factor AnalysisJoint Factor Analysis
and Feature Mappingand Feature Mapping
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Channel Variability II: Channel Variability II: 
EigenchannelEigenchannel Modeling andModeling and
Speaker Model SynthesisSpeaker Model Synthesis
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Channel Variability III: Channel Variability III: 
EigenchannelEigenchannel MAPMAP
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Channel Channel VariablityVariablity
(50 (50 eigenchannelseigenchannels))

742)(tr * =uu



Tous droits réservés © 2005 CRIM

Likelihood Function for Likelihood Function for 
Speaker RecognitionSpeaker Recognition
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Model ConfigurationModel Configuration
(official (official submissionsubmission))
• Gender-dependent
• 2,048 Gaussians per GMM
• 25 speaker factors, 50 channel factors
• 12 cepstral coefficients + log energy
• Feature warping
• Silence detection with .ctm files
• Only attempted core condition
• T-norm
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Various Model ConfigurationsVarious Model Configurations
(2048 Gaussians, T(2048 Gaussians, T--Norm)Norm)
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TT--Norm, ZNorm, Z--Norm and ZTNorm and ZT--normnorm
5 5 eigenvoiceseigenvoices, 25 , 25 eigenchannelseigenchannels

0.0349.5%ZT-NORM
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TT--Norm, ZNorm, Z--Norm and ZTNorm and ZT--normnorm
0 0 eigenvoiceseigenvoices, 25 , 25 eigenchannelseigenchannels

0.0298.7%ZT-NORM
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0.03811.7%T- NORM
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Factor Factor analsysisanalsysis beats beats 
eigenchannelseigenchannels ((ztzt norm)norm)

0.0216.6%Combined

0.0236.4%Reverse

0.0226.9%Forward

DCFEER



Tous droits réservés © 2005 CRIM

ConclusionsConclusions
• It seems to have been a mistake to use 

eigenchannel modeling
– Factor analysis harder but more powerful

• Could we please have some more data?
– Eg. Impossible to use these methods on 

auxiliary microphone data

– How about a training set as well as 
development and test sets?


