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Abstract

Speaker recognition as an important technology in modern biological information
recognition area, it recognizes the speaker through analysing and modeling speaker’s
voice characteristics. Currently, NIST (National Institute of Standards and Technology)
international evaluation results show that speaker recognition system based on PLDA
model achieves outstanding recognition results. However, in real-world conditions,
speech is susceptible to environmental noise, and sometimes the duration of the target
speech and test speech is mismatch, even, it is difficult to collect enough data for
PLDA(Probabilistic Linear Discriminant Analysis) training in some channels. Due to
the above-mentioned problems, the performance of speaker recognition system based
on PLDA model decline dramatically.

This paper mainly focused on the speech enhancement, duration mismatch and
limited training samples issues in speaker recognition, and proposed effective
solutions respectively. The main work and innovation of this paper is as follows:

1. Based on sparse representation theory, a double sparsity speech enhancement
method was proposed, which can update the dictionary adaptively. A practical method
using a universal dictionary, which was trained on many irrelevant clean speech
utterances by K-SVD (K-Singular Value Decomposition) algorithm, was proposed to
improve the enhancement performance and accelerated the computational speed.

2. A modified-prior PLDA model was proposed to deal with the duration
mismatch issue in speaker recognition system. By revising the covariance parameters
with speech duration information to adjust the distribution of the PLDA model, the
robust performance of speaker recognition system was obtained under the duration
mismatch condition.

3. An cross-domain transfer strategy was proposed, in which PLDA parameters
of in-domain speech samples can be updated adaptively by MAP method on the prior
knowledge of the PLDA parameters of out-domain speech samples. As a result, the
difficulties for small samples to train the PLDA model would be resolved.

Research work of this paper also includes the construction of a cross-channel
speaker recognition database. This database collected 100 speakers’ speech samples,
including rich channel information (headsets, conference wheat, voice recorder, fixed

channel, two kinds of the mobile telephone channels, network voice channel). The



same content was recorded simultaneously in eight channels for each speaker. Further
study on the cross-channel speaker recognition and text-dependent speaker
recognition would be encouraged on this inter-session database.

Keywords: speaker verification; PLDA,; duration mismatch; cross-domain transfer
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