
 1:         . 
R- ,  , ,    

70 ______________________________________________  
        

Acoustooptic and Radar Methods for Information Measurements and Processing 

      
  

. .- . . . . , . .- . . . . , . . . ,  
. . . , . . . , . .- . . . .  

. . ,
natasha_grushina@mail.ru

           
          -

.     ,      
            -

 .          
         [1-3]. ,   -

,          , 
           
  ,    . 

           
          

       .  -
     , 1D, 2D  3D ,   -

  .         
           -

   . 
         -

,       - ,  
   [4].          

    .      , -
       0,1iP ,   -

     : (0) 0,1; (1) 1,0g g ( - ); (0) 0,1g ; 
(1) 0,0g (  ); (0) 0,1; (1) 0g g ( ) [5].    

          ,  -
 –  .        

        . ,   
 1D-        -

,     iP . 2D  3D-   -
,  :  

mn m nQ P P   mnk m n kQ P P P ,  0 , , ,m n k J  
 J  –   ,    . ,  

         -
 ,         -

     . 
,      ,      

    . ,   ,   -
   .      
      .      
 [4].          -

  .         
,         -

,     .  -      
  ,        

 . 



 1:         . 
R- ,  , ,    

 _____________________________________________________________________________ 71 
        

Acoustooptic and Radar Methods for Information Measurements and Processing 

        . -
       [6],     -

 « »   [7].   ,   -
   « » [8]. 

  ( )S q        F 
  

 
1

( ) ( )
q

q

S q F q dq , (1) 

 q  –    , 1q  –  ,   
 .      ,   
     ,      

    ,x y ,  ,    -
 .    

 1( ) ( )DS q q q , (2) 
   ,       D. 

         -
    .       

( )S q ,     ,  ,   -
.     ,     K     

      0.95K .      
    ,     –  . , 

           -
   ( ),   –     – -

 . 
 

 
. 1.      . a –  -  iP ; 

b –    (       -
); c –   ( lnr T , T –  , m –   -

    ); d –    (  
)    ( ); f-g  h-j   

 



 1:         . 
R- ,  , ,    

72_______________________________________________  
        

Acoustooptic and Radar Methods for Information Measurements and Processing 

. 1, 2        F,  
     512         

   512 .        -
  - .         

   [9],   D      
 : 512 8190 , 3.85D , 2  (    ); 

4 256 , 3.76D , 2  (   ). 
  ,          

            
.      ,   ( , 

f-g  h-j)      .      
     2.    

       iP    -
 (    0, 1  0,    1, 0 –  1,    

  ). 
          

,      2D  3D .  . 3 -
     2D- ,     mn m nQ P P  

   - .   ,   
. 2c     . 

 

 
. 2.      1D . a –  iP ;  

b –   (   ,    -
); c –   qA    (q –  -

 ); d –       ( ); 
f-g  h-j  . 

 
 ,  ,   ,   -

 - ,        ,   
     .    
   ,      

 ,        
2   1.62  (  –   ). 

          -
,          

.          .  
        K     

         1D-   , -
  ,   1K .     



 1:         . 
R- ,  , ,    

 _____________________________________________________________________________ 73 
        

Acoustooptic and Radar Methods for Information Measurements and Processing 

   K . ,    0.1    
 0.93K  (  ); 0.73K  (   ); 0.6K  

(  - ). 
         -

       .     
       ,    

      . 
 ,       5%  40%   

  K         
   : 0.99 0.9K  (   , ), 

0.98 0.78K  (  - ). 
         , 

             , 
               

     . ,      25-  
           -

,   ,       0.57K . 
 

 
. 3.     2D-  -  

 
   ,       

           
      ,   

 .   « » [8],   , -
        ,  -
       ,     

.               
.   ,   ,  2    -

 ,         .   
          -

  ,       . 
          -

    -      -
    - . ,        -

  0.2 ,         
 2.35 0.04D ,    -  – 2.34 0.01D .  -

    , ,  4 – 5      -
 . 
 ,       , 

    ,   -  , 



 1:         . 
R- ,  , ,    

74 ______________________________________________  
        

Acoustooptic and Radar Methods for Information Measurements and Processing 

        
  . 

  
1.  . .      / .: , 2002. 
2.  . ,  . ,  . .      

  // . . - . . 3. . . 2009.  4. C. 9-12. 
3.  . .,  . .,  . .   . / .:   

« », 2008. 
4. Albuquerque, E.L., Cottam, M.G. Theory of elementary excitation in quasiperiodic structures // Phys. Rep. 2003. 

Vol. 376. P. 225-337. 
5. Macia, E. The role of aperiodic order in science and technology // Rep. Prog. Phys. 2006. Vol. 69. P. 397-441. 
6.  . .,  . .,  . .      

   .    , - .  -
. / .: -   ,  , 2004. 

7. Feder, J. Fractals / Plenum Press. N.Y., 1988. 
8. Peli, T. Multiscale fractal theory and object characterization // Opt. Soc. Am. A. J. 1990. V. 7. No 6. P. 1101-1112. 
9.  . .,  . .,  . .     -

  //  . 2012. . 79(12). . 11-15. 
 
 

 
 

MODELING AND OPTICAL SIGNAL PROCESSING WITH SCALING 
CHARACTERISTICS 

N.V. Grushina, A.M. Zotov, E.G. Kim, P.V. Korolenko, I.A. Nikandrov, and D.Y. Ryzhikova

The problem of modeling and analysis of the optical signal properties with scaling characteristics is 
considered in relation to the problem of the interaction of light waves with aperiodic deterministic and 
stochastic structures. The investigated objects are multilayer systems, 1D, 2D and 3D gratings and 
inhomogeneous phase plate. The rating of scaling manifestations in their optical characteristic was carried 
out on the basis of the analysis of the structure function of the investigated distributions and properties of 
coatings of the intensities landscape in optical images. The procedure for the self-consistent determination 
of parameters such as the width of the scaling field and the value of the scaling factors and the fractal 
dimensions is considered in detail. It is shown that self-similar patterns in the the intensity distribution of 
the waves scattered by gratings have a high degree of stability to change in lighting conditions and to the 
presence of random structural defects in lattice. 

 
  


