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Abstract— Speaker dependent mode is widely used
technique to recognize the voice. Accuracy, low error rate,
and easy to build are the key features that makes the speaker
dependent mode more comfortable and therefore is widely
used to recognize the voice. The feature extraction technique
plays key role in voice recognition. A carefully chosen
technique will improve the efficiency to recognize the word.
This paper contains different available technique of feature
extraction will conclude the better technique.
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I. INTRODUCTION

21% century is the modern era, people wants to do the work
comfortably. Voice recognition gives a new dimension in
the comfort. We can do lot things by recognizing the voice,
for example home automation, voice controlled wheelchair,
voice controlled car music player system, Speech to text

converter etc.
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Fig. 1: Speech processing classification !

The basic speech processing classification is shown
in figure. There are two basic methods to recognize the
voice. First is speaker independent voice recognition and the
other is speaker dependent voice recognition. Speaker
independent mode is very fuzzy, less accurate and less
efficient technique to recognize the voice. It requires a bit
more space to make whole dictionary of words. And we
have to define separate logic for different languages.
Different people have different accent, pitch and different
pronunciations for the same word. This makes speaker
Independent technique less accurate than speaker dependent
one. In such case Speaker dependent mode provides a good

option to recognize the voice. The logic needed to build a
program is easy compare to speaker independent mode. This
technique provides higher accuracy than the other technique.

Speaker dependent mode includes two modes first
is Training mode and other is recognition mode. The main
limitation of Speaker dependent technique is that we have to
train the system, which is only for the first time. The
advantages of speaker dependent mode override the
limitation of this technique. There are many techniques
available for speaker dependent voice recognition. But most
accurate one is to find the PSD of the voice signal by using
Yule-Walker algorithm ™. PSD is the power contribution of
each frequency in the voice signal. The PSD curve is the
method used to describe random vibration in a particular
order.

From Fig-2 we can see the power contribution of
some frequency, in voice signal, is greater than other
frequencies. We can see this as peaks in the second image.
These peaks are different for different spoken words as the
power contribution by frequencies are different for different
words. The next step in voice recognition process is to
extract features of the PSD estimated signal. Feature
extraction technique should be chosen carefully such that it
increases the efficiency of method.
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Fig. 2: a) Voice signal in time domain b) PSD of the voice
signal.
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Il. DIFFERENT TYPES OF METHODS

We have different techniques for feature extraction. In
which few are discussed here.
- MFCC
—  Kk-NN technique
— Location offormantvector
The feature extraction technique should satisfy
some properties such as [2]:
— Extracted speech features should be easy to
measure.
— It should show little fluctuation from one speaking
environment to another.
— It should be stable over time.
The most widely used feature extraction techniques
are explained below.

A. MFCC:

It is most widely used technique in audio processing to
extract the feature of the voice signal. It is based on linear
cosine transform of Log power spectrum. It uses nonlinear
Mel scale of frequency and it can be calculated by 1?:
Mel (f) = 2595*log10 (1+f/700) (1.2)
Following are steps to extract the features:
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Fig. 3: Steps to extract features using MFCC method ©/.

The same procedure is repeated for the recognition
mode and co-efficient of both modes are compared.

Main limitation of MFCC values are that they are
not very robust in the presence of additive noise, and
so it is common to normalize their values in speech
recognition systems to lessen the influence of noise [3].

B. k-NN Method:

This technique is an important benchmark method and is
used not only in the audio processing but it is also useful for
extracting features of other signals like ECG, EEG
detection, Image processing, engine fault diagnosis in
mechanical engineering field. This is also called Nearest
Neighbor technique.

The decision is made on the Bases of the distance
between training data and input data. For the selected value
of k number samples with least distance are selected, and the
class with higher number in the selected range is the result.

Fig. 4: K NN algorithm for 2 features 1!,

For example, as shown in figure, for k=2, inside
small circle there are two triangles and one square, the result
is triangle class. And for K=4, inside big circle, there are
three squares and two triangles, so the result is square class.

The Euclidean distance method is used to find the
distance between two points. The Euclidean distances
between point p and q is the length of the line between them.
The equation is given by,

de=y/ 211 (pi — 4)* (1.2)

where, p; and g; are Cartesian coordinates.

The k-NN method demands high memory storage
this will lower down the computation speed that is why this
method cannot be used. And the other drawback of this
method is that it is biased by the values of k and will affect
the accuracy of the recognition process™.

C. Location of Formant Vector:

This is the simple technique of feature extraction. In this
technique we note the location of the peaks after finding the
PSD of the signal. Since power contribution of each
frequency is different for each word we can differentiate
words accurately.

In this technique we find minimum three different
peaks from the signal and store it in a vector for training
mode. The same procedure is repeated in the recognition
mode and another location vector is created. Now we
compare the elements of both the vectors. If the elements of
both the vectors are same we can say both the spoken words
are same.
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Fig. 5: locating the peaks.
This technique is easy to program and we can
reduce the size of the program by using this technique. We
can use this technique where time is an important factor to
be measured.

Now, there are some words that have the same
peaks’ location. In this situation this method becomes less
accurate to differentiate the words. The option to overcome
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this difficulty is to compare amplitude of the different peaks.
It means we are supposed to store not only the location but
have to store amplitude of the peaks. For example, we are
locating the first peak so we also store the amplitude of the
peak. And now we take first peak from the training mode
vector and will create a band according to the value of first
peak. We will compare two amplitude of the first peak in
recognition mode lies in the defined band of values of
training mode. This is done for all three peaks. Now, we can
say two words are different if one of three peak amplitude
does not lie in the band of the amplitude of peaks in training
mode.

Thus the efficiency of this method is increased
simply by comparing the amplitude of three peaks.

I1l. CONCLUSION

In this paper we have reviewed MFCC and k-NN methods
which are conventional and widely used methods for the
feature extraction and an easy method Location of formant
vector method. We can use this method where we need to
reduce the size of the program without decreasing the
accuracy of voice recognition. And the accuracy of this
method increases even higher if we compare the amplitude
of the peaks of the PSD.
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