
������ FUZZY �����	
� 

 

  ���� : NSC 87-2213-E-009-010 

 

  ���� : 86	 8
 1��  87	 7
 31�� 

 

     ��� : ���������������  

 

     !"���: 

 

 

���� 

 #$%&'()*+,-./0(1

23456(78.9�:;<=>?3

$%&'�@#ABCDEFGHI(J

K�LMN-OPQRSTUV�WX(

YZ.[\QR37]^_/0(`ab

cMdefghij`(klmnQRo

(bp.qr��(5st#/uQRp

F FUZZYQRp(vwxM 

 #ryz-, WX{|}~���/

uQRp� FUZZY QRp(��l��

L.��}�]QRp(��s.�m�

7���p��algorithm �/uQRS

T� FUZZYQR.\������p�.

WX�<7���(��=A��.��

���a.�� ~¡¢o�smoothing 

(��. £WX(��p�¤¥�(

FUZZYQR¦3�<�§(¨©ª«M 

 

����¬�/u�.���./uQR

p.®¯°°± QRp²

 

	��� 

 Shape description is an important field 

of research in computer vision. It is often 

used as a source of a prior information for 

feature extraction and recognition in a 

machine vision system. Of particular interest 

is the skeleton transformation since it is a 

geometrical shape representation. Many 

methods have been proposed to compute the 

skeleton or medial axis. In this project, we 

focus our study on the morphological 

skeletonization and the fuzzy 

skeletonization. 

 In this report, we brief review the 

morphological skeletonization and the fuzzy 

skeletonization, compare the defect and the 

advance between them. We also propose a 

new algorithm to translate the 

morphological skeleton to the fuzzy skeleton 

of the image. For demonstrating the 

proposed algorithm, we apply it to some 

practical images. The experimental results 

reveal that the fuzzy skeleton produced by 

the proposed algorithm need less memory 

for smoothed images. 

 

Keywords: Mathematical morphology, 

L-images, Morphological skeletonization, 

Fuzzy skeletonization. 
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Step 1: £/uQRp���/uQ
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Step 2: for( k=0; k<=N; k++ ){ 

Search skeleton points in 



skeleton subset kS . 

If( )( pS k  ==skeleton point ){ 

  If( DISKMAP(p) != NULL ) 

{ 

Add point )( pS k  to the 

end of link 

DISKMAP(p); 

  } 

  else { 

     if( k == 0 ){ 

Add point )( pS k  to 

the end of link 

DISKMAP(p); 

  } 

  else { 

Dilate kS  by 

structure element g for 

a dilated skeleton 

subet kS ′ ; 

For( l=0; l<k; l++) { 

Add point )( pS k
′  

to the end of link 

DISKMAP(p); 

       } 

    }         

 }     

  } 

    Step 3: For all elements on the 

DISKMAP { 

     If( DISKMAP(p) != 

NULL ){ 

Output fuzzy disk center at 

point p; 

    } 
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      (a)         (b) 

Figure 1. Origin images. 

 

         

      (a)         (b) 

Figure 2. Fuzzy skeleton of origin images. 

 

         
      (a)         (b) 

Figure 3. Morphological skeleton of origin images. 

 



  

Figure 4. Smoothed images. 

 

         

    (a)             (b) 

Figure 5. (a) Fuzzy skeleton of smoothed images; (b) Morphological skeleton of smoothed 

images. 

 

Table 1.  
Fuzzy skeletonization Morphological skeletonization Image file 

name Skeleton 
points 

Time used 
(sec.) 

Storage need 
(bytes) 

Skeleton 
points 

Time used 
(sec.) 

Storage need 
(bytes) 

Fig. 1(a) 22522 32.33 585464 23244 36.66 462468 
Fig. 1(b) 1100 82.08 153252 410 58.37 44348 

Fig. 4 14300 379.85 1225388 10119 36.42 477728 

 


