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aBstract

A speaker recognition system verifies or identifies a speaker’s identity based on his/her voice. It is 
considered as one of the most convenient biometric characteristic for human machine communication. 
This chapter introduces several speaker recognition systems and examines their performances under 
various conditions. Speaker recognition can be classified into either speaker verification or speaker 
identification. Speaker verification aims to verify whether an input speech corresponds to a claimed 
identity, and speaker identification aims to identify an input speech by selecting one model from a set 
of enrolled speaker models. Both the speaker verification and identification system consist of three es-
sential elements: feature extraction, speaker modeling, and matching. The feature extraction pertains 
to extracting essential features from an input speech for speaker recognition. The speaker modeling 
pertains to probabilistically modeling the feature of the enrolled speakers. The matching pertains to 
matching the input feature to various speaker models. Speaker modeling techniques including Gaussian 
mixture model (GMM), hidden Markov model (HMM), and phone n-grams are presented, and in this 
chapter, their performances are compared under various tasks. Several verification and identification 
experimental results presented in this chapter indicate that speaker recognition performances are highly 
dependent on the acoustical environment. A comparative study between human listeners and an automatic 
speaker verification system is presented, and it indicates that an automatic speaker verification system 
can outperform human listeners. The applications of speaker recognition are summarized, and finally 
various obstacles that must be overcome are discussed.
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IntroductIon

Speaker recognition can be classified into either 
1) speaker verification or 2) speaker identifica-
tion (Furui, 1997; J. Campbell, 1997; Bimbot et 
al., 2004). Speaker verification aims to verify 
whether an input speech corresponds to the claimed 
identity. Speaker identification aims to identify an 
input speech by selecting one model from a set of 
enrolled speaker models: in some cases, speaker 
verification will follow speaker identification in 
order to validate the identification result (Park & 
Hazen, 2002). Speaker verification is one case 
of biometric authentication, where users provide 
their biometric characteristics as passwords. 
Biometric characteristics can be obtained from 
deoxyribonucleic acid (DNA), face shape, ear 
shape, fingerprint, gait pattern, hand-vein pattern, 
hand-and-finger geometry, iris scan, retinal scan, 
signature, voice, etc. These are often compared 
under the following criteria (Jain, Ross, & Prab-
hakar, 2004): 

• Universality: the biometric character-
istic should be universally available to 
everyone.

• Distinctiveness: the biometric charac-
teristics of different people should be 
distinctive.

• Permanence: the biometric characteristic 
should be invariant over a period of time 
that depends on the applications

• Performance: the biometric authentica-
tion system based on the biometric charac-
teristic should be accurate, and its compu-
tational cost should be small.

• Acceptability: the result of a biometric au-
thentication system based on certain bio-
metric characteristic should be accepted to 
all users.

One additional criterion that should be included 
is circumvention which is given by

• Circumvention: biometric characteristics 
that are vulnerable to malicious attacks are 
leading to low circumvention.

High biometric characteristic scores on all 
above criteria except circumvention are preferable 
in real applications. As shown in Figure 1, voice is 
reported to have medium universality. However, 
in many cases, voice is the only biometric char-
acteristic available: for example, when a person 
is talking over the phone. The distinctiveness of 
voice is considered low, and very often a speaker 
verification system can be fooled by an impos-
tor mimicking the voice of an enrolled. For this, 
many features such as prosodic and idiosyncratic 
features have been incorporated to improve the 
speaker recognition system. The permanence of 
voice is low since a speaker’s voice can vary under 
various situations, physical conditions, etc. By in-
corporating on-line speaker adaptation techniques 
that adapt a speaker’s voice change on-line, the 
permanence of voice can be improved. We discuss 
the performance of a speaker recognition system 
in the latter part of this chapter.

Figure 1. Properties of voice: voice can be 
universally available for every person, and its 
authentication result is acceptable. However, 
its performance in terms of accuracy is known 
to be slightly inferior to that of other biometric 
characteristics
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