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25 Multiple Enrollment I-Vectors

26 Detection Error Trade-off (DET)
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1 Guassian Mixture Model (GMM)

2 Probabilistic Linear Discriminant Analysis (PLDA)
3 Identity Vector

4 Deep Neural Networks (DNN)

5 Mismatch

6 Joint Factor Analysis

7 Supervectors

8 Linear Discriminant Analysis (LDA)

9 Within-Class Covariance Normalization
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2 Whitening

13 Length Normalization

4 Weiner

15 Multi-Condition



The CSI Journal on
Computing Science and
Information Technology

The CSI Journal on Vol. 17, No.2, 2020

Computing Science and
Information ‘Technology

Enhancement of Speaker Verification Systems for Noise
Contaminated Speech Using Weighted Identity-Vectors

Mohsen Mohammadi, Hamid Reza Sadegh Mohammadi

Department of Communications, Iranian Research Institute for Electrical Engineering, ACECR, Tehran, Iran.

Abstract

Secure access to different application systems from far and near distances, user-friendliness, low
computational complexity, and low implementation costs are prominent features of the speech-
based authentication method. However, the performance of this method in real environments is
greatly degraded due to the presence of different noise and channel effects. The i-vector PLDA
technique is one of the successful approaches to improve the performance of speaker authentication
systems. In this paper, the use of statistical characteristics of target speakers' enrolment vectors for
weighting model and test i-vectors have been proposed which improves the scoring accuracy of the
verification system under both clean and noisy conditions. The performance of speaker verification
system based on the proposed weighted i-vectors is evaluated. Experiments were implemented using
TIMIT dataset, MFCC and PNCC feature vectors, and PLDA scoring method. Multi-condition training
for LDA and PLDA has also been used to improve system performance under noise-mismatched
conditions. In addition, the fusion of trial scores were also evaluated. The results confirm that the use
of proposed weighted i-vectors improve the accuracy of the speaker verification system for clean and
noise contaminated speech in both seen and unseen noisy conditions. Moreover, in the vast majority
of cases the fusion of trial scores improves the system performance.

Keywords: speaker verification, weighting, noise, i-vector, multi-condition PLDA.



