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Deep neural networks for speaker verification
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ABSTRACT: We propose a method to improve the robustness of speaker verification on short test utterances. The
accuracy of the state-of-the-art i-vector/probabilistic linear discriminant analysis systems can be degraded when
testing utterance durations are short. The proposed method compensates for utterance variations of short test
feature vectors using deep neural networks. We design three different types of DNN (Deep Neural Network)
structures which are trained with different target output vectors. Each DNN is trained to minimize the discrepancy
between the feed-forwarded output of a given short utterance feature and its original long utterance feature. We
use short 2-10 s condition of the NIST (National Institute of Standards Technology, U.S.) 2008 SRE (Speaker
Recognition Evaluation) corpus to evaluate the method. The experimental results show that the proposed method
reduces the minimum detection cost relative to the baseline system.

Keywords: Speaker verification, Short test utterance, Deep neural network, Principal component analysis, i-vector,

Probabilistic linear discriminant analysis, Short utterance variance normalization
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system.
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Fig. 2. DNN training for short utterance compensation.
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Table 3. Mean average errors between long- and
short-utterance features.

DNN Mean average error
Feat
Method . |output . .
dim dim DNN train set | DNN valid set
SUVN(LDA) - 0.784271 0.805483
(baseline3)
SUVN(LDAY- 0.625202 0.881388
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— 250
SUVN(LDAY-| 250 0.785852 0.805839
DTrans
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SUVN(LDA)-
OPCAT 100 | 0.720984 0.793687
50 0.713959 0.793247
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Table 4. Comparison of baseline and proposed systems
on truncated test utterances with various durations.

Duration Evaluation condition
of test Method
utterances det6 det7 det8
S (.LDA) 0.0400 | 0.0294 | 0.0301
10 (baseline3)
s
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