
Feature	
  Extrac+on	
  
 

• A	
  10	
  ms	
  frames	
  rate	
  and	
  a	
  25ms	
  analysis	
  windows	
  are	
  used.	
  

Feature	
  Vectors	
  
	
  
	
  
	
  
	
  
	
  

Frame	
  Removal	
  
• MFCC's	
   frames	
   are	
   labeled	
   as	
   low,	
  medium	
   or	
   high,	
   based	
   on	
   the	
   frame	
   energy.	
  
Using	
  these	
  tags	
  a	
  three-­‐mixture	
  GMM	
  is	
  built.	
  	
  
• Those	
   frames	
   belonging	
   to	
   the	
   low	
   energy	
   Gaussian	
   and	
   the	
   boEom	
   80%	
   of	
   the	
  
medium	
  Gaussian	
  are	
  discarded.	
  This	
  threshold	
  is	
  defined	
  on	
  an	
  heurisJc	
  basis.	
  
• It	
   is	
   assumed	
   that	
   frames	
   from	
   silences	
   (with	
   low	
   energy	
   or	
   noise)	
   don't	
   have	
  
significant	
  speaker	
  informaJon.	
  
• Dynamic	
  coefficients	
  are	
  computed	
  aSerwards	
  from	
  the	
  remaining	
  frames.	
  
	
  

Feature	
  Warping	
  Normaliza7on	
  
• To	
  compensate	
  channel	
  distorJon,	
  feature	
  warping	
  is	
  used	
  to	
  Gaussianise	
  the	
  
MFCCs.	
  

Introduc+on 

Objec7ves	
  
•  To	
  test	
  TECHila2,	
  Speaker	
  

VerificaJon	
  System	
  from	
  
Tec	
  de	
  Monterrey,	
  under	
  
NIST	
  SRE	
  2010	
  core	
  
database.	
  

•  	
  To	
  test	
  our	
  computer	
  
infrastructure	
  and	
  
configuraJon	
  on	
  such	
  
compuJng	
  demanding	
  
task.	
  

•To	
  show	
  the	
  evoluJon	
  of	
  the	
  state	
  
of	
  the	
  art	
  algorithm	
  
implementaJon	
  in	
  SV.	
  

Approach	
  
Our	
  system	
  follows	
  the	
  hypothesis	
  

tesJng	
  theory	
  using	
  a	
  
Gaussian	
  Mixture	
  Models	
  
(GMM)	
  framework	
  in	
  two	
  
stages:	
  enrollment	
  
(training)	
  and	
  verificaJon	
  
(test)	
  (Figure	
  1).	
  The	
  
maximum	
  a	
  priori	
  (MAP)	
  
algorithm	
  adapts	
  a	
  UBM	
  
(universal	
  background	
  
model	
  or	
  anJ-­‐model)	
  to	
  
compute	
  target	
  models.	
  
These	
  models	
  are	
  
evaluated	
  applying	
  
several	
  trials	
  to	
  produce	
  
an	
  error	
  rate.	
  

Infrastructure 
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Speaker	
  Modeling	
  
 

• A	
  gender-­‐dependent	
  target-­‐
independent	
  anJ-­‐model,	
  also	
  known	
  
as	
  UBM,	
  is	
  generated	
  based	
  on	
  a	
  
GMM	
  with	
  512-­‐mixtures	
  .	
  
• To	
  reach	
  a	
  faster	
  convergence	
  the	
  
UBM	
  is	
  iniJalized	
  using	
  a	
  parallel	
  K-­‐
means	
  algorithm	
  and	
  ended	
  up	
  with	
  
512-­‐centroids.	
  
• UBM	
  is	
  trained	
  from	
  a	
  pool	
  of	
  
uEerances	
  of	
  NIST-­‐SRE	
  2004	
  
database.	
  
• EM	
  (ExpectaJon	
  MaximizaJon)	
  is	
  
used	
  to	
  get	
  the	
  GMM	
  parameters.	
  It's	
  
iterated	
  unJl	
  converging	
  (~5	
  
iteraJons).	
  
• Target-­‐models	
  are	
  obtained	
  using	
  
MAP	
  (Maximum	
  APosteriori)	
  speaker	
  
adaptaJon.	
  

Evalua+on	
  and	
  Decision	
  
	
  

Evalua7on	
  Score	
  
• It	
  is	
  based	
  on	
  hypothesis	
  tesJng	
  theory:	
  

- H0:	
  to	
  accept	
  the	
  speaker	
  as	
  
legiJmate.	
  

- H1:	
  to	
  reject	
  him/her.	
  
Then	
  the	
  score	
  computaJon	
  is	
  as	
  follows:	
  
	
  
	
  
	
  
	
  
	
  
	
  

Decision	
  
• A	
  target-­‐dependent	
  threshold	
  is	
  pursued.	
  
• The	
  distribuJon	
  of	
  impostor	
  scores	
  is	
  
normalized	
  to	
  have	
  zero	
  mean	
  and	
  unit	
  
variance.	
  

• EsJmate	
  of	
  the	
  distribuJon	
  of	
  the	
  target-­‐
trials	
  is	
  built	
  using	
  the	
  training	
  data.	
  

Results	
  
 

• Some	
  of	
  the	
  obtained	
  DET	
  graphs	
  are	
  shown:	
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• 16	
  MFCC	
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  (	
  Log	
  (E)	
  )	
  
• Deltas	
  from	
  16	
  MFCC	
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  16	
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