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Introduction

Speaker recognition comprises all those activities which
attempt to link a speech sample to its speaker through its acoustic
or perceptual properties [1]. Speech signal is a multidimensional
acoustic wave (Figure 1), which provides information regarding
speaker characteristics, spoken phrase, speaker emotions, additional
noise, channel transformations etc [2,3]. e human voice is unique
personal trait. For indistinguishable voice, the two individuals should
have the identical vocal mechanism and identical coordination of
their articulators, which is least probable. However, the some amount
variations also occur in the speech exemplars obtained from the same
speaker. is is due to the fact that a speaker cannot exactly imitate the
same utterance again and again. Even, the signature of an individual
also shows variation from trails to trials.

e process of Speaker recognition has two broad application areas,
explicitly, Speaker identi cation and Speaker veri cation. Speaker
identi cation deals with identifying a speaker of a given utterance
amongst a set of known speakers. e unknown speaker is identi ed as
the speaker whose model best matches the input utterance (Figure 2).

ere are two modes of operation related to known voices: closed
set and open set. e closed set mode is considered as multiple class
classi cation modes. Such system assumes that the voice which has to
be determined or identi ed belongs to a set of known voices. While in
open set the speaker which do not belong to a set of known speakers, is
referred as an imposter. is task can be used for forensic purposes, in
which an o ender’s is used to reveal his or her identity, among several
known suspects.
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Criteria of feature selection

unconventional and more secure means of permitting entry without !n gl S(iheme for thet_mechanlc;al retchogtnltlon |0f thle sple?kderts, It IS
any need of remembering a password, lock combination etc or the ug sirable o use acoustic parameters that are closely related 1o voic

of keys, magnetic card or any other fallible device which can be ea&&practeristics that distinguish speakers. It involves selection of those
stolen [’8 9] parameters which are motivated by known relations between the voice

signal and vocal-tract shapes and gestures. Speaker recognition by an
Although the voice of a person cannot be stolen but it can be copiéttge depends upon both low level and high level information obtained
using some recording devices. erefore, the voice-based securitffom a person’s speech. High level informations include values
systems must protect themselves against such aws. e other concerlike dialect, accent, the talking style, the subject manner of context,
is voice disguise. An imposter can gain illicit entry by disguising gshonetics, prosodic and lexical information [17]. ese features are
imitating the voice of a genuine speaker, to access this personal datarently recognized and analysed by humans only. e Low-level
Similarly, a valid person may be denied the entry because of sofeatures refer to the information like fundamental frequency (FO),
accidental changes in his or her voice due to iliness, emotional fyrmant frequency, pitch, intensity, rhythm, tone, spectral magnitude

physical stress etc. and bandwidths of an individual's voice [18]. An ideal feature would:
Forensic or law enforcement t Have lower intraspeaker variability and high interspeaker
variability

Voice of a person can plays a vital role in forensic examination. In
the present era, widely available facilities of telephones, mobiles andt Be robust against noise and distortion
tape recorders results in the misuse of the device and thus, making t Occurs frequently and naturally in speech
them an e cient tool in commission of criminal o ences such as
kidnapping, extortion, blackmail threats, obscene calls, anonymous
calls, harassment calls, ransom calls, terrorist calls, match xing etc. t Di cult to mimic
e criminals nowadays are more frequently misusing these modes of
communication, believing that they will remain incognito, and nobody
would recognize them. It is fortunately no longer true. e voice of an

individual can successfully recognize him and pin the crime on him  ere are di erent ways to categorize the features [19]. From the
[10]. viewpoint of their physical interpretation, following categories have

_ -~ ) been proposed:
e results obtained through speaker recognition analysis are not

easily accepted in the court of law. But with advancements made in this1- Short-term spectral features—ese features, as the name
eld and with the judges understanding the value of statistical ndings, suggests, are computed from the short frames of about 20 to 30
the situation is expected to change in the future [11,12]. But the results ~ Milliseconds in duration. ey are usually the descriptors of the

in this case also are vulnerable to two types of voice disguise: deliberate "€Sonance properties of the supralaryngeal vocal tract.

and unintentional. 2. Voice source features —ese features characterize the glottal
excitation signal of voiced sounds such as glottal pulse shape and
fundamental frequency, and it is reasonable to assume that they
carry speaker-speci ¢ information.

t Be easily measured from the speech signal

t Not be aected by speaker’s health or long term variations in
voice

3. Spectro-temporal features-It is very much a rational assumption
that the spectro temporal.

Signal details such as formant transitions and energy modulations
contain useful speaker-speci ¢ information.

4. Prosodic features-Prosody refers to non-segmental aspects of
speech, including syllable stress, intonation patterns, speaking
rate and rhythm. ese features depends upon the long segments
like syllables, words, and utterances and re ects di erences in
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Recent advances or automatic approach
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Switzerland [35,36] are using such methods, which are also being
tested in Spain [37] and the United States of America [38]. e FBI
recently completed an evaluation project in which four automatic
speaker recognition systems were tested on a specially designed
forensic database compiled by the FBI. e results con rmed that the
performance levels of automatic systems can be quite high when text
and transmission conditions are controlled. Deterioration is usually
encountered in the conditions related to forensic realm.

Expressing results in forensic speaker recognition

Volume 2issue 412013


http://dx.doi.org/10.4172/scientificreports723
http://dx.doi.org/10.4172/scientificreports723

Citation: Mathur S, Choudhary SK, Vyas JM (2013) Speaker Recognition System and its Forensic Implications. 2: 72.dcdoi:



http://dx.doi.org/10.4172/scientificreports723
http://dx.doi.org/10.4172/scientificreports723
http://speech.tifr.res.in/chief/publ/03iwtdil_spSpkrReco.pdf
http://speech.tifr.res.in/chief/publ/03iwtdil_spSpkrReco.pdf
http://www.waset.org/journals/ijcie/v2/v2-8-77.pdf
http://www.waset.org/journals/ijcie/v2/v2-8-77.pdf
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=223161&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D223161
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=223161&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D223161
http://otago.ourarchive.ac.nz/handle/10523/997
http://otago.ourarchive.ac.nz/handle/10523/997
http://otago.ourarchive.ac.nz/handle/10523/997
http://www.sciencedirect.com/science/article/pii/016763939500014F
http://www.sciencedirect.com/science/article/pii/016763939500014F
http://www.tik.ee.ethz.ch/~spr/publications/Pfister:01a.pdf
http://www.isca-speech.org/archive_open/odyssey/odys_135.html
http://www.isca-speech.org/archive_open/odyssey/odys_135.html
http://www.isca-speech.org/archive_open/odyssey/odys_135.html
http://www.isca-speech.org/archive_open/odyssey/odys_139.html
http://www.isca-speech.org/archive_open/odyssey/odys_139.html
http://link.springer.com/chapter/10.1007/978-3-642-01793-3_51#page-1
http://link.springer.com/chapter/10.1007/978-3-642-01793-3_51#page-1
http://link.springer.com/chapter/10.1007/978-3-642-04391-8_7#page-1
http://link.springer.com/chapter/10.1007/978-3-642-04391-8_7#page-1
http://www.ncbi.nlm.nih.gov/pubmed/11785821
http://www.ncbi.nlm.nih.gov/pubmed/11785821
http://www.acoustics.org/press/131st/lay10a.html
http://www.acoustics.org/press/131st/lay10a.html
http://www.assta.org/sst/SST-96/cache/SST-96-Chapter9-p19.pdf
http://www.assta.org/sst/SST-96/cache/SST-96-Chapter9-p19.pdf

