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* Presence of noise in speech signals results
* Bad estimated speaker I-vector supspaces
* Sample duration has great performance effects
* High-sufficient Baum-Welch statistics only on
long-duration speech samples
* Observation of , acoustic holes” on short-term
samples, which lead to differences In I-vector
subspaces

Related Work

* Duration mismatches cause acoustic holes by
phonetic content variations [1]

* Occurrence quantity of observed phones
reduces exponentially with duration” [1]
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* Duration depending score
calibration [2]
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I-Vector subspace analysis

The I-vectors of the NIST iI-vector challenge were
analyzed w.r.t. durations A and I-vector elements:

) LO g ] n O rm a I d i St ri b u te d Table Studer}t t-test of independent 1-vector elements with
S a m p I e d u r a tl O n S respect to sufficiency classes.

dev-set all Afu]] A4() AQO Al()
* Independence test of A [ 84 141 91 66 4
. Ao 142 230 140 70
I-vector element means Aw | 132 246 118
on development set: A _| 172

big subspace variations

Duration-invariant AS-norm

ldea: compare iI-vectors of similar sufficiency.
* Same duration group
* Full duration dev-set i-vectors on templates
* Same duration dev-set i-vectors on probes
* Similar subspace by cosine similarity
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Evaluation: i-Vector challenge

Offline evaluation: 10x 5-fold cross-validations

A0 Baseline Table  Average entropy comparison: all scores & duration-
...... AS groups.
30 .= =dAS System all As A1o Aog Ao Asun
20 I - - - 30 FNMs .
; Baseline 0.89 095 093 092 089 0.86

AS-norm 0.17 1.18 041 0.18 0.08 0.05
dAS-norm | 0.10 035 0.20 0.11 0.07 0.07

Table System performances: avg. EER, FMR100, minDCFE.

False Non-Match Rate (in %)
n

1 System EER FMRI100 minDCF Challenge
0 Baseline | 256 515 0428 0.386
0.2 AS-norm | 2.49 4.48 0.378 0.331
0.1 N | | dAS-norm | 2.06 3.47 0.364 0.312
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Conclusion and Future Work

* 19% relative-gain to baseline system
* Robust evidence strength over various durations
* Transfer to GPLDA & fast scoring approaches
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