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Abstract 

In this article we will consider the specific phonemes of the Kazakh language on the basis of the linear predictive coding coefficients. LPC 
coefficients’ values were determined in order to investigate the basic characteristics of a speech signal of Kazakh specific phonemes. This 
is actual, for the recognition of speech and efficient coding of speech information, which requires the improvement of voice encryption 
algorithms. 
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1 Introduction 

Linear-code predictive coefficients are the most in demand 
tool with the development of digital technologies. In 
addition, linear predictive speech coding is the kind of 
approximation to a real acoustic system. 

Among the current studies, the LPC coefficients that 
needed to recognize phonemes of the Kazakh language have 
not been fully determined yet. As well as the most probable 
frequency of recognition of the sounds of the Kazakh 
language have not fully studied. Therefore, researching 
these coefficients allows us to recognize sounds and protect 
them in the transmission media. 

2 Estimation of Linear Prediction Coefficients. 

In the Kazakh language there are 37 phonemes, 12 of them 
are vowels and 25 are consonants. And among them 5 are 
vowel specific phonemes - «ә», «і», «ө», «ү», «ұ», «ң», and 
3 are consonants - «ғ», «қ», «h». During the study were 
considered the time and spectral characteristics, discrete and 
Linear Predictive Coefficients’ values of these specific 
phonemes. Each phoneme has waveform and a discrete value 
in the form of matrices. Time components and discrete values 
of phonemes have been obtained using the program Matlab.  

Obtained analysis allowed distinguishing the main 
differences and similarities in the acoustic characteristics of 
phonemes and it was noticed that there are special phonemes in 
Kazakh and English, which are very similar in pronunciation. 

There are groups of phonemes that are perceived by the 
native speaker of English, Russian and Kazakh as one sound. 
Therefore, specific phonemes were taken for the study. Also, 
there are phonemes and a number of specific phonemes like 
English and Kazakh sounds: 

The English phoneme [a, æ, ʌ] - both Russian and 
Kazakh [a]. 

English phoneme [ә] - as the specific Kazakh phoneme [ә]. 
English phoneme [ɔ:] - as the specific Kazakh phoneme [ұ]. 

English phoneme [ng] - as the specific Kazakh phoneme [ң]. 
In common, in the speech production model, a time-

varying excitation signal is filtered by the vocal tract filter 
with time-varying characteristics. The speech signal at the 
filter output is the result of convolution of the excitation 
signal with the filter impulse response. Because of the time-
varying nature of the speech signal, the predictor 
coefficients are to be estimated from short segments of the 
speech signal. The basic approach is to find a set of predictor 
coefficients that will minimize the mean squared error 
between samples of short segments of the original speech 
signal with the corresponding predicted speech samples. So, 
these predictor coefficients are taken as a[k] and the process 
estimating a[k] from the speech signal is called linear 
prediction analysis [1]. The main task of the method is to 
determine the coefficients a[k] of the digital filter from 
observations of the sequence of samples of any speech 
signal s[n]. The main assumption of the linear prediction 
method is that the speech sample at the output of the voice 
path s [n] can be predicted from a linear combination of its 
previous values and the value of the signal [2]. These values 
of the coefficients, which are called linear predictive coding 
(LPC) coefficients, can be used in determining the pitch 
frequency, in speech coding, in speech recognition and 
synthesis problems.  

In this study, first was considered acoustic 
characteristics of phonemes. After analyzing phonemes 
with their acoustic characteristics, it was obtained linear 
predictive coding (LPC) coefficients of specific phonemes 
of the Kazakh language by the program Matlab. During the 
study, it was noted that vowel and consonant phonemes 
were obtained with two different ways. Because, voiced 
sounds are produced by forcing air through the glottis with 
the vibration of vocal tract and unvoiced sounds are 
produced by forming a constriction in the vocal tract and 
forcing air through this constriction at a high velocity to 
produce turbulence [1]. So, only for voiced sounds like «a, 
i, u» the periodic impulse train is valid, if we try to recognize 
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them. For unvoiced sounds, the excitation signal needs to be 
changed to «white noise» with a flat spectral envelope. 

3 Conclusions 

Thanks to the advancement of modern telecommunication 
and multimedia technologies, a huge amount of confidential 
voice data is moved through open and shared networks. 

These applications are critical to protecting the integrity 

of voice data and protecting the privacy of authorized users. 
And, for the protection of voice data, linear code values of 
phonemes were studied. Study has been started from the 
time and spectral characteristics of phonemes. In the result 
of the study, comparative analysis of phonemic values is 
carried out and linear - code values of specific phonemes of 
the Kazakh language are received. So, these considering 
Linear Predictive Coding coefficients of phonemes help to 
recognize sounds and to protect the transmitting speech. 
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