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APPLICATION OF MATLAB FOR DIGITAL IMAGES 
TOPOLOGICAL CHARACTERISTICS CALCULATION AND ANALYSIS 

The paper describes the practical results received from digital images topographic characteris-
tics calculating in Matlab, such as length and curvature of contour lines, density of lengths and cur-
vature, as well as irregularities of contour lines of the first and second order. Topological character-
istics contain complete information about the shape and contours of a digital image, which allows 
them to be effectively used in solving the problems of remote sensing data processing, analysis of 
biomedical images, classification and pattern recognition problems. 

Key words: topological characteristics, digital image, invariants. 

 
          -

     .     -
     ,   -
 ,      ,    
  . 
        

      [1].  -
     ,     
.     ,   ,  -

  ,     , 
         [2, 3]. 

      ,      -
 Matlab   ,    ,    -

   ,       -
. 



  Matlab     
    

73 
 

    
          -
   ,        -

          
  .  -  , -

   ,     . 
       ( , ) [0.255]u x y , -

   .      -
: 

 ( , ) : ( , ) ,cl u x y u x y c ( , ) : ( , ) , 0,255 .cl u x y u x y c c , (1) 

  1( )F c   2 ( )F c   : 

 
1 , ,

cl u

F c u u dx dy
 

2 , ,
cl u

F c u u k x y dx dy  (2) 

 u      ,  ,x y     
 ,   : 

 

222 2 2

2 2

3 22 2

2
, .

u u u u u u u
y x x y x y x y

x y
u u
y x

 (3) 

  ,   ( , )u x y ,        
  ( )   cl u    L c   -

  c   cl u     - -
 : 

 1 ( , ) ,dF c uL c
dc  

2 ( , ) .dF c uc
dc

 (4) 

.        ,  
      .   -

      L c   c . 
  

 1( , ) ,x y u  2 ( , ) , ,x y u k x y  (5) 

        . 
  ,   ( , )u x y    ,   

1 2, , ,F c u F c u     [0,255]c      -
     ,    

 : 
 1 ( )c L c L c , 

2 ( ) ( ).c c c  (6) 

      
 .          

. 



 
. . , . . , . . , . .  

74 
 

      Matlab 
         
     ,       , 

      ,   Matlab   
 . 

        . 
        

,    .          
  ,   ,   -

 ,          
 .       , -

.          -
     .    

    . 
       (  100  

),         -
  (  1).       -

     .   ,     -
    , , . 

 
 1 –  : 

a –  , b –     

      2.    -
           

  . 



  Matlab     
    

75 
 

 
 2 –      

   ( . . 3),        -
 ,         . 

        -
 (  3).     ,   . 

        -
    . 

 
 3 –       

        -
: 

yx,1        . 



 
. . , . . , . . , . .  

76 
 

yx,2        . 
cL         
c        . 
cL        . 
c        . 

1 c       . 

c2
      . 

         
 (  2). ,   «  »,  -

        -
  (  4).      -
 (    «+»  ). 

 
 4 –      

  ,   5      
      ,    -

    . 



  Matlab     
    

77 
 

 

 5 –   ,L c c . 

       -
 (  6).        -

         -
. 

 
 6 –       

  ,       
     +( )  ( ),      

      +( )  ( ),   -
       . ,    -

,        , -
   ,     . 



 
. . , . . , . . , . .  

78 
 

            
 ,          -

 (    0,65 – 0,95).  ,   
            

 ,    ,  -
   .     ,    -

     ,        
     . 

 
        ,   

         , 
   ,         -

,           
 . 

        Matlab , 
    ( )   -

  ,        
        . 

     Matlab      
 ,         . 

 
1. , . .      . –  : -

 //  .  . . . – 2016. –  1. – 
. 76–85. 

2. , . .   ,    - -
 / . . , . . , . . . –  :  //  

  «    »,  100- -
        ( , 22–25  

2019 .) :  4    .     . -
 . – , 2020. – . 119–124. 

3. , . .       
     / . . , . . , . 

. . –  :  //   . – 2020. – . 27,  
1. – . 41–50. 
 


