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Application of Hilbert-Huang transform to analyze the multi-cyclic signals is 

presented. The developed software and algorithmic support of Hilbert-Huang method 
can be used for a wide range of signals in the energy analysis and non-destructive 
testing. 

Keywords: Hilbert-Huang transform, empirical mode decomposition, signal 
analysis. 
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1.1.    U[j]    – 
  ,      . 

  –      .     
     m(1)[j].   U[j]   

m(1)[j] –      : 
 h(1)[j] = U[j] - m(1)[j]. (1) 

 1.1    h(1)[j]  . .   
     . 

 

U =  
X =U;  i = 1; k =1;

 :
Xmax –  X
Xmin –  X

m(k) = (Xmax_int+Xmin_int)/2
h(k)=X-m(k)

   :
Xmax_int – Xmax . 
Xmin_int – Xmin . 

 : , ri

–  
,

ri –  

h(k) – k-   
  

h(k)

  
?

X =h(k)

k = k+1

ci =h(k)

ri =X-ci

ci – i-

ri –

ri -
 ,

 ,
 . .?

X = ri
k = 1;  i = i+1
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1.2.  1.1  k   ,   h(k)[j] 
    ,    

      c1[j]: 
 c1[j] = h(k)[j]. (2) 

   ci[j] – -    ,  h(k)[j] – 
      k-    . 

2.          
 : 

 r1[j] = U[j] – c1[j]. (3) 
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2.    Fr    . 
3.   –   G  Fr×J. 
4.      G. 
5.   i-    j-     

      [ ]
ic j . 

6.    G   [F][j]  
     G[F][j]   

 i-    j-   . 
7.   –  G. 

      G,    
  ,   –  ,    –  

         . 
     . 
      
-        

       . 
 1.       : 

 U1[j] = 1·sin(2 ·f1·t[j]) + 2·sin(2 ·f2·t[j]), (10) 
 t[j] –   : t[j]=j· , j=0..10000, 1= 2=1 , f1=10 , 

f2=20 . 
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Abstract. Reasonable mathematical model of the city gas consumption at the 

annual observation range in the form of piece-periodic random process. On the basis 
of the method "Caterpillar-SSA» conducted a statistical analysis of a number of annual 
gas consumption of the city and the allocation of its main components: the annual 
trend, periodic components and the implementation of a random process. 
 

.  ,       -   
         

 .        
,      ,  

  [1-3].  
        

  ,        
  ,       

 ( )   ,  
, ’     . 

        


