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Abstract

Speaker recognition as one of biometric identification research
aims to identify living persons from their voice. It is useful in person
authentication, forensics and speaker tracking, etc. Many scientists
and engineers have contributed their wisdom and enthusiasm on this
challenge research, but still there are many problems such as speaker
model optimization and adaptation, feature selection and detection,
pattern measure and matching left for further study. This thesis
proposes a new approach based on mutual information theory to
investigate the speaker recognition problem. The most attention
focus on mutual information estimation of speech signals, speaker
model and pattern matching scheme, performance evaluation and
analysis with comparison to Gaussian based method. The main
research work and achievements are as following.

The previous work and results in speaker recognition research
and its fundamental principle are introduced with discussion and
analysis. Based on mutual information theory and analysis of
statistical distribution and stochastic property of speech signal, the
mutual estimation method was derived by defining a random
interference signal to describe the distortion between speech signals.
Two practical calculation algorithms were proposed as Linear
Projection Matching (LMP) algorithm and Non-Linear search
Matching (NLM) algorithm. Both time-varying and statistical
distribution features can be well processed by these algorithms, and
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it make proposed method more meticulous and robust than

traditional VQ and GMM methods which did not take process of
neither one of the two features.

Speaker models named as multi-template model (MTM) and
complete feature corpus model (CFC) were proposed respectively
for text-dependent speaker recognition and text-independent speaker
recognition. MTM represents central templates of a speaker’s
text-dependent voice in the pattern space, CFC is designed as an
adequate description of speaker’s phonetic and pronunciation
properties and practically trained by a clustering algorithm in feature
vector space with sufficient samples.

Text-independent speaker recognition scheme is an integration
of CFC and a matching algorithm as Multi-step Mini-max Search
algorithm (MMS). MMS algorithm makes the input speech and CFC
speaker model sequentially match in distance space and information
space with minimum distance and maximum mutual information
criteria respectively.

Experiments on clustering and classification property analysis
show that the proposed mutual information measure has larger
intra-class compactness and smaller inter-class intersection than
traditional Euclidean, Mahalanobis and Itakura-Saito measures. This
result is also demonstrated by the speech digits recognition
experiment.

Speaker identification experiments based on proposed mutual
information method are examined and analyzed. The results both of
text-dependent and text-independent speaker identification experiments
were compared with the method based on Gaussian Mixture Model. As

v
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can see from Chapter 6 and 7, the proposed mutual information
method is effective and has better performance than GMM. From
our experiments, mel-frequency cepstrum coefficients are more
effective than linear prediction cepstrum coefficients.

In summary, investigating speaker recognition from viewpoint
of mutual information theory is successful. The proposed speaker
models with corresponding matching algorithms provide a new way
to make the speaker recognition system more consummate.

Key words Speaker recognition, Mutual information, Matching, Linguistic
property, Individual property
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