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Abstract 
The paper discusses some steganographic methods based on the use of the frequency 
characteristics of the speech signal. In particular, the authors consider a widely used method of 
steganography spreading and a new method of subband projections. The subband projections 
steganographic method is based on the application of sub-band analysis using subband matrices. 
For comparison, we considered steganographic methods used in the work of several different 
measures of differences. Besides, for comparison, we used the standard error, relative error, the 
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signal-to-noise ratio, correlation coefficient, a measure of distance Itakura Santo (maximum 
likelihood distance). Real speech signals were used to research the methods. This research was 
conducted at different durations of the analysis segments. It is shown that the method of subband 
projections makes less distortion compared to the spreading method. 
Keywords: speech signals; steganography; measure of the difference; extension spectrum 
method; subband method of steganography. 
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Fig. 1. Result of the hidden information encoding with the method of spreading: a) segments  tx  and  tx~   

in the time domain; b) energy spectra  X  and  X
~
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The value of the probability P  of occurrence of erroneous bits in the decoding of binary symbols 
m
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m
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m
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T=0.016  T=0.032  T=0.016  T=0.032  T=0.016  T=0.032  
2

0
h =0.001 < 1×10-4 < 1×10-4 0.1290 0.0521 0.3614 0.3170 

2

0
h =0.01 0.2×10-3 < 1×10-4 0.1285 0.0508 0.3497 0.3013 

2

0
h =0.1 0.4×10-3 7.2×10-3 0.1439 0.0720 0.3661 0.3203 

2
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h =1 5.5×10-3 0.1395 0.2133 0.1297 0.4011 0.3602 
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Table 2 

Generalized estimator of measures of the difference between a baseband signal and the results of 

implementation with the use of the steganographic method of spectrum extension and the subband method 

of steganography 

     cor ISD 

  
 

=0.016  0,00396 0,01399 Inf 0,99300 0,00120 
=0.032  0,00857 0,00962 Inf 0,99519 0,00312 

  
 

=0.016  0,01156 0,01547 20,13422 0,99226 0,02022 
=0.032  0,01133 0,00792 22,11122 0,99604 0,00310 
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