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ABS TR AC T
The aim of this paper is to design a Speaker Identification system using speech
features like formant and pitch analysis. The pitch and formants are first
extracted from the speech signal and then their analysis is carried out to
recognize different emotional states of the person like happy, sad and neutral.
Here we have used Cepstral Analysis Method for pitch extraction and LPC
Method for formant extraction.

Key words:
Feature Extraction, Speaker Identification,
Formant, Pitch frequency, Cepstrum, LPC,
Emotion
Copyright © Vinod Patil, Ankit Anand and Rahul Goyal.,
Goyal 2016, This is an open-access
access article distributed under the terms of the
Creative Commons Attribution License, which permits
permits unrestricted use, distribution and reproduction in any medium, provided the
original work is properly cited.

INTRODUCTION

Speaker Identification System

Speech is a means of communication and exchange of
thoughts between individuals. Speaker Identification (SI)
refers to the process of identifying an individual by
extracting and processing information from his/her
speech. It is a task of finding the best--matching speaker
for unknown speaker from a database of known speakers.
speake
The speaker characteristics are identified from speech data
and are analyzed using suitable analysis techniques. The
analysis technique aims at selecting proper frame size
along with some overlap and extracting the relevant
features from speech. Speech signal are partitioned into
voiced speech segment (pitch of voiced speech) and
unvoiced speech segments (random noise with no
periodicity). Some parts of speech which are neither
voiced nor unvoiced are called transition segments. The
speech signal can be analysed either by

It is the process of determining which registered speaker
provides a given utterance. In the speaker identification
task a voice print of an unknown speaker is analyzed and
then compared with speech samples of known speakers.
The unknown speaker is identified as the speaker whose
model best matches with input model.

 Time Domain Method
 Frequency Domain Method
There are many features used to identify the speaker from
a set of known speakers like intensity, duration,
fundamental frequency, pitch, formant, spectral variations
and wavelet based features.
es. In this paper we basically use
two features namely pitch and formant to identify speaker
and its different states of emotions like happy, sad and
neutral.

Figure 1 Speaker Identification System

In the Speaker identification systems generally operate
without the user's knowledge. It can be applied in routing
users to the correct mailbox, identifying talkers in a
discussion, alerting speech recognition systems of speaker
changes, checking if a user is already enrolled in a system,
etc. Speaker identification is also used for police purposes.
For instance, a criminal's voice can be cross checked
against a database of criminals' voices looking for a
match, and ergo the identity. Speaker identification
problems consist in

*Corresponding author: Vinod Patil
Department of Electronics and Telecommunication, BVDU College of Engineering, Pune-Satara
Pune Satara Road, Pune - 411043

International Journal of Current Engineering Sciences- Vol. 6, Issue, 4, pp. 27--29, April, 2016
Hz and 4286.48 Hz respectively for a speech signal hhaving
 Verification distinguishing multiple speakers
sampling frequency 44100 Hz.
during a conversation.
Cepstrum Based Pitch Extraction Technique
 Identifying an individual’s voice based upon
previously supplied data regarding that
Basically pitch extraction allows ordering of sounds on
frequency related scale. It determines state of speech of
individual’s voice.
signal. It has done on (.wav) format sound file that are
Feature Extraction
recorded in our database of different speaker.
The extraction of the best parametric representation of
Algorithm for Pitch Extraction
acoustic signals is an important task to produce a better
recognition performance. The efficiency of this phase is
We firstly take input voice signal of (.wav) format. Now
important for the next phase since it affects its behaviour.
this analog signal is sampled with a suitable rate and then
Before this process we perform pre processing task which
it is quantized to convert it into a digital signal. The di
digital
involves truncation, frame blocking, windowing and short
signal is then hamming windowed to convert it into a
term Fourier transform. Now we extract two features
suitable frame size. The signal is converted into frequency
namely pitch and formant to identify the speaker and its
domain by using Fast Fourier Transform. Signal’s
different states of emotions.
absolute values are then considered to obtain logarithm of
signal. The signal is then tr
transformed into Cepstral
LPC Based Formants Estimation Technique
domain by taking its IFFT. The very first signal peak
Formants are defined as the resonance of vocal tract and
represents the pitch frequency.
estimation of their location and frequencies at their
In speech processing, pitch extraction using Cepstral
location which is important in emotion (disgust, neutral,
method is used to determine who is talking, for speaker
happy, sad) recognition. Formant is the spectral peak of
separation and for phase
se based spee
speech reconstruction.
sound spectrum, of the voice, of a person. The peaks of
Once in the cepstral domain, the pitch can be estimated by
the vocal tract response in each configuration correspond
picking the peak of the resulting signal within a certain
roughly its formant frequencies [1,, 2, 3].
3 For voice and
range. The cepstrum is given in terms of “quefrency”
periodic speech the vocal tract can be modelled by a stable
which, besides being a terrible name, represents pitch lag.
all-pole
pole model. The resonance or peaks of the vocal tract
Therefore
re the lag at which there is the most energy
transfer function correspond roughly to the formant
represents
the dominant frequency in the log magnitude
frequencies of particular sound.
spectrum thereby giving you the pitch.

Figure 2 Flowchart For Finding Formant Frequency
Figure 4 Flowchart for Pitch Extraction

Figure 3 Speech signal and its Formants

Above figure shows the formant frequencies plot along
with the original speech signal. The four formant
frequencies obtained are 994.36 Hz, 1991.22 Hz, 3000.38

Figure 5 Speech Signal and its Pitch Frequency
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estimation using Cepstral analysis is carried out for
Different States of Emotions
Neutral and Anger emotions for five speakers. It is seen
There are different states of emotions like anger, sadness,
that pitch has higher frequency range for Anger emotion
frustration, happiness, surprise and many more.
than speech produced under Neutral condition. Formant
Depending upon diferent age groups, the value of pitch
frequency estimation is done using LPC analysis which
frequency and formant frequency differ for diferent people
extracts the first three formant frequencies. Thus it is seen
depending upon their state of emotion.
that Pitch calculation for speech signal gives better results
for Neutral and Angry emotions than the formant
frequency estimation method. Happy emotion is
recognized satisfactorily
torily using LPC based formant
frequency estimation method.
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Figure 6 States of Emotions

RESULT
Analysis of speech signal to identify the 3 emotional state
Neutral, Angry and Happy from the speech signal has
been carried out using Pitch and Formant Frequencies as
the basic features. From the results obtained it can be
clearly seen that Pitch is the best
est feature to identify the
two emotions Neutral state and Angry. This is shown in
table 2 below. The pitch frequency is much lesser for
Neutral speech than angry speech. The mean of Pitch
frequency for Neutral emotion is 144.2 Hz where as it is
292.25 Hz for Angry emotion. Thus pitch can be
considered as a clear indicator to identify the emotions
Neutral and Angry from the speech of a person.
The emotion Happy is recognized satisfactorily using the
Formant Frequency estimation method. Table 1. This
shows the range of formant frequencies f1, f2 and f3 for
the emotion Happy for five different speakers Also the
mean formant frequency for different speakers have been
shown in table. Thus the emotion Happy can be easily
identified from the formant frequency analysis.
ana
Such a
trend is not indicated by the emotions Neutral and Angry
with respect to the formant frequencies.
Table 1 Formant Frequencies and its Mean for
Five Speakers in Happy State.

Table 2 Pitch Frequency for 5 persons in Neutral and
Anger State

CONCLUSION
It is noticed that different emotions spreads over different
frequency bands. Pitch and Formant Frequencies have
been used to recognize three states of emotions. Pitch
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