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Classifier Fusion
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- not guilty!
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- rather not guilty.
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Full Set vs. Subset

Full set of N=5 classifiers Subset of size 3
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Full Set vs. Subset

Full set of N=5 classifiers Subset of size 3
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Full Set vs. Subset

Full set of N=5 classifiers
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Can a subset fusion give better performance

Subset of size 3
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Joint Classifier Selection and Fusion
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Joint Classifier Selection and Fusion

Train S-Cal [1]
score warping
for each
individual
subsystem

logit (x)=log
(logit™ B)(e“*"—1)+1 1—x
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[1] Niko Brummer and Johan du Preez, “Application-Independent Evaluation of Speaker
Detection”, Computer Speech and Language, 2005.



Joint Classifier Selection and Fusion

Train S-Cal [1] Train linear

SCC;ger \évsgﬁmg All 2N-1 fusion with C__[2]
individual subsets objectiv?) fo: each
subsystem SUPSE
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CMiss
Cra
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Here C,, =1,C_=1, PTarget= 0.001 (i.e. the 'new' NIST cost function).

[2] Niko Brummer, "Application-Independent Evaluation of Speaker Detection", Odyssey 2004.



Joint Classifier Selection and Fusion

Train S-Cal_ [1] Train linear
SCC;ger \évsgﬁmg All 2N-1 fusion with C_ [2] :>
individual subsets objective for each
subsystem subset
Select
the subset
:> with the smallest

MinDCF [3]

DCF<9>=CMissPMiss(9)P
MinDCF =min DCF(0)

0
Here C,, =1,C_,=1,P

+CFAPFA<9)< 1 _PTarget>

Target

= 0.001 (i.e. the 'new' NIST cost function).

Target

[3] http://www.itl.nist.gov/iad/mig/tests/sre/



Joint Classifier Selection and Fusion

Train S-Cal [1] Train linear
SCC;ger \évsgﬁmg All 2N-1 fusion with C_ [2] :>
individual subsets objective for each
subsystem subset
Select
the subset Ligeecaclt[;?el:
:> with the smallest :> the scores

MinDCF [3]

DCF<9>=CMissPMiss(9)P
ActDCF=DCF <9Trainset>
HereC,, =1,C_,=1,P

+CFAPFA<9)< 1 _PTarget>

Target

= 0.001 (i.e. the 'new' NIST cost function).
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[3] http://www.itl.nist.gov/iad/mig/tests/sre/



Base Classifiers (14U, NIST 2010)
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3.95
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4.59
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4.99
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5.40
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4.12
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All datasets:
Interview-telephone,
female trials

Trainset,

Evalset1:
NIST SRE 2008

Evalset2:
NIST SRE 2010



Error Bounds on the NIST2008
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Error Bounds on

the NIST2008
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worst performance on the
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best performance on the trainset.
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Error Bounds on the NIST2008
(Evalset1)
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Subset Performance on Evalset2
(NIST2010), Pooled Genders

ActDCF (x1000)
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Conclusions

4
* Subset fusion has S :?
the potential to il 4 1 b e
outperform the full set o
fusion. mi
» Further study should ot

focus on subset 1009 X.Ac,tD(,:F

selection methods.
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Following are support slides...



Score Sets

Trials NIST2008 NIST2008 NIST2010
itv-tel itv-tel itv-tel
female female female
Target 263 283 801

Non-target 27 315 27 195 30 254



Error Bounds

* Best individual base system
e Full set fusion

Trainset Trainset Devset/Evalset 'Real’
Trainset Devset/Evalset Devset/Evalset 'Best Real'
Devset/Evalset Devset/Evalset Devset/Evalset 'Best Oracle'
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