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bstract 
Real images are not a random image with a uniform distribution, so using them as containers in 

steganography coding is an actual task. Non-formatting encoding methods use image properties. 

This article proposes to consider the following non-formatting method of steganography: 

encoding in sub-bands of an image where information is bit-coded in an image, including a 

limited sub-band of an image container, using a limited number of its coefficients, the choice of 

which obeys the implemented algorithm. This method is considered in a comparative analysis 

using the spread spectrum, in which the information message is bit by bit modulated by 

multiplying by an ensemble of orthogonal signals. 

Keywords: steganography; image; subband analysis; spreading method.



 
 . .,  . .,  . ., ё  . .   
 я      

я //  .  . – . , №4, 7 60 

 

Ы   

INFORMATION TECHNOLOGIES  

          
           

 .         ,  
        ,      

    [5]. 
 ,        , 

        . 
        

  .      
  ,     

    .  
   ,     , 

     .  ,    
    ,       . 
       : 

   ,      
 ,     :   .   – 

 ,      [4].  
      ,  

 ,           
,    . 

        
     . 

        . 
,          . 
      .   
     , ,   . 

        
 ,      .  ,   
        

 [1,6-10]. 

        
       . ,  , 
    ,      
     .     

         
      .   

   [1]. 
-        NM  , 

    i   64S .       
     . 

        ,    
         .   

        . 
        

      [4]: 
 0)1(2R , (1) 



 
 . .,  . .,  . ., ё  . .   
 я      

я //  .  . – . , №4, 7 61 

 

Ы   

INFORMATION TECHNOLOGIES  

 R –     
4

2
R




n
; 0  –    

   
S

2
0  . 

   ,   ,     
: 

S

4
  

(2) 

        
 ikaA   –  ,   : 

   



















ki

ki
ki

kiki

aik

,

,
)(

)(sin)(sin

12

12







 

(3) 

,   ,     , 
      ,   : 

rTrr

r QLQA   (4) 

     ,   ,    
 .        

      q ,    
: 

r

i

rT
QQq   (5) 

   .    .   
      : 

kijij eqq   (6) 

 ke  –      , }1,1{ke ,  

 : 
Kkbite kk ,...,1,12   (7) 

 kbit  –      , };1,0{kbit  K –   
 . 

        : 
rT

i

r
QQq   (8) 

   ,     
     : 

)(~
ijk qsigne   (9) 

        :  









0~,1

0~,0~

k

k

k
e

e
itb  

        

(10) 

       : 
1.     q . 

2.    500100  I (   ),  
      q . 



 
 . .,  . .,  . ., ё  . .   
 я      

я //  .  . – . , №4, 7 62 

 

Ы   

INFORMATION TECHNOLOGIES  

3.   ,        
.  

4.   nbit (      )    
q    : 

5.       
S

nbit
. 

6.         
,   . 

7.         (6-10). 

   ,     , 
         

. 
         .  

    :    
    -  [2].  

         
( )    : 

uegCC kii 
~

, (11) 

 iC –   ; u  –   nm  ,  ;  
g – ,    ,   ;  ke  –  

    ,    (7). 
     ,   

   : 
uii  ~~

, 
(12) 

   –  : 

 









1

0

1

0

m

k

n

j

kjkj u , (13) 

 kjc  –      
kji c , Sjk ,..,2,1,  . 

 ,        u ,   
   ,     

 ,         
.  

          
.         

  ,  ,    .  
      ,     

 (9)  (13=10). 
         

  . 
       

  ,         
.    ,     : 

     (MSE),   
   (PSNR),   (NC).      

 : 



 
 . .,  . .,  . ., ё  . .   
 я      

я //  .  . – . , №4, 7 63 

 

Ы   

INFORMATION TECHNOLOGIES  

 





 

 




M

i

N

k
ik

M

i

N

k
ikik

f

ff

MSE

1 1

2

1 1

2~

, (14) 

 
ik

f  –     ikf , Mi ,..,2,1 , Nk ,..,2,1 ; Ф̃𝑖𝑘 – 

 . 

MSE

MAX
PSNR

2

10log10 , (15) 

 MAX –   ,   .   
  8 , MAX = 255. 





 

 




M

i

N

k
ik

M

i

N

k
ikik

f

ff

MSE

1 1

2

1 1

~

 (16) 

         
       .   

          
( . 1). 

 

 1 

  

Table 1 

Coding parameters 
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. 1.   : )   «Lena»  

)   «Cameraman» 

Fig. 1. Patterns of grayscale image: a) test image «Lena» b) test image «Cameraman» 
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Table 2 

The results of assessment of stealthiness 

  
 

MSE PSNR NC 

№1 
  0.17838 55.61725 0.99999 

  6.58521 39.94511 0.99987 

№2 
  0.14879 56.40483 0.99999 

  7.12655 39.60201 0.99983 
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Table 3 

The results of assessment of resistance 

 
 

    

   0.04785 0.01563 

   11.62646 % 18.70203 % 
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