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I.  INTRODUCTION 

A problem of automatic recognizing and classi-
fication of signals, when processing visual signals 
deals with selecting of the system of essential fea-
tures of signal, which are invariant to operator of 
generalized move. Decision of this problem give us a 
possibility to carry out task of identification and 
restoring input signals of visual system. The problem 
of invariant recognizing deals with the problem of 
pressing of information for reducing it. 

IІ.  THE ANALYSIS OF THE LATEST RESEARCHES 
AND PUBLICATIONS 

As known visual system functions as multi 
channel Furrier-filter, where every channel is orga-
nized on confident space frequency. In [3] as weight 
function for mathematical modeling was proposed 
polinoms of Hermit. But these functions by using the 
computer for modeling such processes lost a property 
of ortogonality. 

Therefore an algorithm of selecting of invariant 
features of signal, based on ortonormal Kruwtchuk 
functions, is proposed [4]. Kruwtchuk functions is a 
full ortonormal system on finite number of discrete 
points, therefore they are free from defects of func-
tions of continuous argument.  

III. TASK STATEMENT 

Let on input of system sends a signal ( )y t , that 
describe a function of distribution of brightness of 
picture. Let also function ( )y t  feels some transforms 
(moving, rotation) under operators of generalized 
move, sR  (о. g. m.) [6]: [ ( )] ( ), ,sy s i R y i i Q   Q  – 
discrete set. So, on input of system comes a trans-
formed signal 0[ ( )]y s i  with certain transform 0( )s i . 
The task is to determine parameters 0( )s i of trans-
form and select special features of signal.  

So, the task is to find such transforms, which gives 
us 
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where M  is the subset of numbers of generalized 
spectral coefficients. This set M  is formed by find-
ing of generalized spectral coefficients of signal, 
square for which have the greatest values and num-
bers of these coefficients forms set M. 

IV. TASK SOLUTION 

Arbitrary linear transform can be presented as 
superposition of transforms of moving and rotation. 
For moving we have 

0 ( )
0( , ) ( ) ( ) ( ).s p

k k
Q

c s s R y i i d i    

For rotation: 

0 0( , ) ( ) ( ) ( ).p
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The system of ortonormal functions for rotation 
transform is formed in polar coordinates.  

We choose as the system of ortonormal functions 
Kruwtchuk functions  ( ) , 0, 1p

kF k N    .  
Polinoms of Kruwtchuk – polinoms, that are or-

tonormal on points  0,1, , 1Q N  relative to 
binomial disnribution. 
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The polinoms of Kruwtchuk are determined as 
decision of discrete analogue of hypergeometrical 
equation  

( ) '' ( ) ' 0,x y x y y       

where ( )x  is polinom of the second order; ( )x  is 
the polinom of first order.  
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Ortonormal functions of Kruwtchuk are 
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Ortonormal functions of Kruwtchuk are formed 
as [6]:
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where 0, 1; 1, 1; 0 1.i N n N p       

Parameter p  determines degree of unsymmetry 
of functions of Kruwtchuk ( ) (1 )( , ) ( 1)p n p

n nF i N F    
( , ).N i N   

When 1/ 2p   functions of Kruwtchuk are 
symmetric.  

Generalized spectral coefficients of signal ( )y t  
obtained for every 0,1; 0,2; ; 0,9 :p    
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When a maximum of functional of energy is de-
termined, ( )

0( , )pW s s , that is values ( )s i  became 
equal 0( )s i ,  a signal ( )y i  is restored by 
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Algorithm of determination of spectral coeffi-
cients for rotating transforms is similar, but it is ne-
cessary to determine functions of Kruwtchuk relative 
to rotation. 

We consider generalized spherical functions and 
there relation with functions of Kruwtchuk. 

Any representation of group of rotation 
( )g T g  in linear space R can be written as 

( ) ,iT g e  nJ  

where ( , , )x y zJ J JJ   are infinitesimal operators. 

Basis  jm  under action of operator T(g) trans-

forms to a new basis  ' :jm  

' ' '' ( ) , ' ( ) .j
jm jm jm mm jm

m
T g D g       

 ' '( ) , ( ) .j
mm jm jmD g T g    

It important to know matrices elements ' ( )j
mmD g  

for application, when rotation g is described by Euler 
angles:  , , .g g     '''( ) ,yz zi Ji J i JT g e e e      
Where '' ', ,z y zJ J J  are infinitesimal operators for ro-
tation around axis , '', 'z y z  corresponding. Depen-
dence of matrices elements ' ( , , )j

mmD   

 ', ( )jm jmT g    from angles Euler , ,     

'
' '( , , ) ( ) ;j im j im

mm mmD e d e         

 ' '( ) , .yi Jj
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 ,a b  is a scalar product in space 2
GL . 

Functions ' ( , , )j
mmD     are known as generalized 

spherical functions or D-functions Vigner. The ma-
trix ' ( , , )j

mmD     is 
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The functions ' ( )j
mmd   expressed through 

functions of Kruwtchuk as: 
' ( )

'( 1) ( ) ( , ).m m j p
mm kd F n N    

here 2sin ( / 2).p    

So, functions ' ( )j
mmd   – full ortonormal system of 

base functions concerning to rotation. 
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The mistake of restore of signal is determined as 
.MR

y y     This stage modeling one of stages of 
recognizing of picture, when the information about 
picture not enough for its recognizing.  

Functions of Kruwtchuk for 0.2p   and 
0.4p   are shown on Figs 1 and 2.  
The distribution of spectral coefficients are 

shown on Figs 3 and 4.  

 
Fig. 1. Functions of Kruwtchuk for 0.2p   

 
Fig. 2. Functions of Kruwtchuk for 0.4p   

 
Fig. 3. The distribution of spectral coefficients 

for 0.2p   

  
Fig. 4. The distribution of spectral coefficients 

for 0.5p   

Restored signal is represented on Fig. 5. 

 
Fig. 5. Restored signal: accuracy 0,1   

CONCLUSIONS 

The mathematical model for invariant processing 
of pictures in visual system is proposed. The base of 
this model consists the construction of functional, 
which reaches it’s maximum when the values of 
transforms ( )s i  be equal to hided transforms of sig-
nal 0 ( ).s i  A program providing for processing of 
signals is developed, which can de used for deciding 
of problems to press and restore of electro cardio-
grams and encephalograms and so on. 
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