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Abstract: Segmentation of a speech signal is one of the most important tasks in the 

field of computer science and information systems for speech processing and recognition. 

Segmentation of the speech signal is necessary to isolate the characteristic features of the 

speaker’s voice in certain segments of the speech signal and restore the shape of the vocal 

tract based on an acoustic feature, which can be used in speech synthesis from the input 

text and speech recognition. 
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INTRODUCTION 

In research, manual speech segmentation can be used, but manual speech 

segmentation slows down the work and is almost impossible to accurately reproduce the 

results of manual segmentation; it allows for many errors in speech recognition. 

In speech recognition information systems for speech signal segmentation, the 

following is important: 

− identifying the main elements (words, syllables, phonemes) of speech 

recognition; 

− segmentation accuracy has a great influence on optimal speech recognition. 

There are several main types of automatic speech signal segmentation. One of the 

types includes speech segmentation, provided that the phoneme sequence of a given 

phrase is known, but recognition results are often unreliable, and the presence of 

transcription is possible only at the stage of training lexical models [2]. The other type 

does not use a priori speech information, and the boundaries of speech segments are 

determined by the degree of change in the acoustic characteristics of the speech signal. In 

automatic segmentation, it is desirable to use only the general characteristics of the speech 

signal, since usually at this stage there is no specific information about the content of the 

speech. 

http://journalseeker.researchbib.com/view/issn/2544-980X
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For simple segmentation of the speech signal into pauses and speeches, there is a 

“blind” segmentation method. This method is based on the magnitude and rate of change 

of certain acoustic characteristics - this is the zero crossing rate of the signal level (Zero 

Cross Rate) and the spectral transition measure (Spectral Transition Measure), but 

experiments show that these values are not enough for reliable segmentation [3]. 

The incoming speech signal is recorded as a sequence of reports yi. 

Y=y0, y1, … , yi, …;  where i=0,1,2, … . 

The speech signal sequence is divided into frames with a length of 128 samples 

(respectively (128*1000)/11025~11ms). The size of the frame allows you to accurately 

determine the boundaries between syllables. 

Using the following formula, we find the average energy value in a speech signal 

frame with a length of 128 samples: 

𝐸𝑖 =
∑ 𝑦𝑗

2𝑖∗128+127
𝑗=𝑖∗128

128
;  where i=0,1,2, …  (1.1) 

The obtained values according to formula (1.1) are the average energy of a short 

time over an interval of 11 ms. Let's calculate the average short-time energy value of three 

neighboring sections using the formula: 

𝐸𝑖
∗ =

𝐸𝑖+𝐸𝑖+1

2
; where i=0,1,2, …  (1.2) 

Thus, we calculate the average energy for frames 2*128=256 samples. Frames are 

taken with overlap and shift of adjacent intervals by 128 samples (Figure 1.1). 

 

 

 

 

 

Figure 1. Dividing the speech signal into frames. 

The fundamental tone of the Kazakh language is less than 256/11025=0.023 

seconds, which corresponds to the fundamental frequency I/0.023=75.5Hz. Therefore, the 

energy of a 256-count long frame contains the energy of at least one pitch period. Thus, 

from the speech signal sequence Y=y0, y1, … , yi, …; where i=0,1,2, … we will calculate 

the sequences of the average energy of sections of 192 counts. 𝐸∗ = 𝐸1
∗, 𝐸2

∗, … , 𝐸𝑖
∗, …  . 

Each syllable has a syllable peak where the signal energy reaches its greatest value. 

Between two syllable peaks there is a point, the corresponding boundary, which 

separates the syllables [4]. 
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