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Cluster ensemble selection based on validity 

index in evidence space 
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Abstract: At first, the concept of evidence space was proposed to overcome the weakness of distance space for describ-

ing the complex structure of data sets. And then, the Davies-Bouldin index was extended based on the evidence space 

proposed. Meanwhile the label-correlation matrix was used to measure the difference of clusters members. At last, the 

cluster members with better effectiveness and bigger differences were selected for cluster ensemble. The experimental 

results show that the proposed method is able to improve the effectiveness of cluster ensemble. 
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ò 4®5M���ñ2-ring�2-line�3-gauss(�L 1(c)�

L 1(b)�L 1(a)Cë)�half-ring

[6]

�¹������

\���¢ 1Cë% 

� 1 ������ 

�	
 ��� 
� �� 

iris 150 4 3 

wine 178 13 3 

soybean 306 35 4 

sonar 208 60 2 

ionosphere 351 33 2 

vehicle 846 18 4 

segment 2 310 18 7 

yeast1 1 484 8 10 

2-ring 400 2 2 

2-line 400 2 2 

3-gauss 300 2 3 

half-ring 400 2 2 

 

r�V��Y�
��q� FM(fowlkes mal-

lows)��C�ÑÒ�
 

 

a a

FM

a b a c

=
+ +

 (19) 
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7��

1

π �
2

π �a¢ë�s


1

π ¤���
���s


2

π ¤�����JÚ7ä��b¢ës




1

π ¤�����g�s


2

π ¤�����JÚ7

ä��c¢ë�s


1

π ¤�����gs


2

π ¤�
����JÚ7ä�%FM ���n�¢£7��

���st�¶è�Ã% 

¡,�ïð 3 þ�ñ1%7�,ÏÏ�»�f

Ä/c�����»��{/2%��'(¤�ò

�uv<Dm~³À>²λ7�V�����/3%

�Y�buvp(7��Ï£Ú�p(�¯�e% 

5.2  ��	
�� 

ÚoQ+¸ iris�wine ~ segment3 ä���

¹L¦d��Ï�»�Y23��»�¸¢��

��{¾�ef�#�"Û¸¢ 1 Cë��Æ�

��¹�d7��z����{��ef%Ï�

»�& 100 R�#e��V�_�Ï�AB�

���#e��V�	
 k-means ��_�RÌ

��û�[10, 60]~TU��¤VÙy�%3ä�

��¸23��»�~Ï�»����e��à

á�L 3 Cë% 

       

(a) iris����              (b) iris�	�� 

       

(c) wine����             (d) wine�	�� 

       

(e) segment����           (f) segment�	�� 

� 3  ��������	������� 

7�L 3 ¤(a)~(b)�(c)~(d)�(e)~(f)�rF

��Ï�»�/b¥
�����������

e�fÄ c������»��{%���p�

d7��z�¯��	
�¡��������'

����¤�����³´�ye SS~#���

�³´�ye SD�ß�'�z�(

SS

SD

��(�n

¢£�����ye!�"#����ye$��

�Æ¹¢£ì»���e��/��Ø�¶è�Ã�

/o�����d7��¢ 2 Cë%��¢ 2 �r

F��Ï�»�¤

SS

DD

ab/!��(�uÏ�»

�fÄ/c��������¡�{��% 

� 2 �	
��
����
���� 

���� �	�� 

�	
 

SS SD 

SS

SD

 

SS SD 

SS

SD

 

iris 0.828 8 0.503 9 1.644 8 0.189 5 0.005 1 36.973 

wine 0.644 3 0.440 0 1.464 3 0.186 1 0.004 2 43.991 

soybean 0.527 2 0.305 8 1.723 7 0.095 4 0.013 6 6.998 9 

sonar 0.486 2 0.463 1 1.049 8 0.082 5 0.040 4 2.043 8 

ionosphere 0.637 1 0.539 8 1.180 3 0.154 0 0.039 3 3.920 0 

vehicle 0.656 2 0.614 0 1.068 8 0.101 9 0.035 3 2.885 7 

segment 0.778 3 0.536 9 1.450 0 0.305 8 0.0215 14.234 

yeast1 0.798 3 0.743 1 1.074 3 0.120 8 0.048 8 2.478 0 

2-ring 0.580 0 0.490 1 1.183 6 0.098 2 0 +∞  

2-line 0.818 2 0.358 6 2.281 9 0.112 9 0 +∞  

3-gauss 0.829 2 0.493 4 1.680 6 0.163 8 0.001 5 112.773 

half-ring 0.767 9 0.282 2.720 0.100 6 0.000 5 030
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5.3  
��� 

�ãC��Ú�uve�V¤�ò�ö*û�

buv<Dm~³À>²λ�Úo¸¢ 1¤ã 8ä

���¹�@¸��uv<D~��³À>²7

uve�V���%�Æ��V�¥M k-means '

(_�TU��¤VRÌ~��û�RÌ[10,60]y

��<D� 100�¥M<�d��p( (NCUT, 

normalized CUT)7 CAM���R��% 

Q+d³À>² 0.5λ = �u�b}e~�#e

���PF*�1ruv<D 10,20, ,100m = � gh

#uv�V����¡,���L 4Cë�L¤X

Z��uv<D�YZ���V��Y�
��q

 

(a) iris                                               (b) wine 

 

(c) soybean                                          (d) sonar 

 

(e) ionosphere                                          (f) vehicle 

 

(g)segment                                         (h) yeast1 

� 4  +,./�
-01�23 
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�� FM ��%L¤B8���V����8�

��uv<Dgh#�V�����Ù´� 20R

åæF�¡,�³´(%��L 4 �rF�7


�������<D�������% ¡�8

HdÇÈ������� 3 ��í 1 �� iris �

���uv}�ß�Ø��.¸uv<D n(n


 50)¾�uve�V���}�Y��Vst�

�bS!/í 2 �� wine�vehicle�segment �

���ºuv<D� 10¾�3ä���¹���

��´�Ø��gjºuv<D� 20¾�́ ��

Uâ¯�����"Û°fuv<D��n�u

ve�V���ef¢£¤$ßÇt
��V/

í 3 �� soybean�sonar�ionosphere�yeast1 �

���uv<DY�����HdÇÈ �£��

°fuv<D��n���ef¢£¥cßÇt


��V% 

	
¹����r��r#�@% 

1) Y��Vp(���Ú�CSuve�V

�r��/c������gj7
�����

��uv<DY�V����y�����/ 

2)  n�uv<D<=fÄ�� ���

������Þ��ef_`�¯
��V�

����/ 

3)  c�uv<D�r��/!���e

f�gj7
������â¦uv<Dß�

��% 

ÞR©ª³À>² λ7
uve�V��
��	
ã�uv<D7�V������^_

�uv<D 30m = (ab �<=�b}e)�d

0,0.1,0.2, ,1λ = � �¡,���L 5 Cë�XZ�

� λ��(�Þb��YL 4��%L¤ 0λ = ¾

¢ë.¥M�#euv��V�� 1λ = ¾¢ë.

¥Mb}euv��V�%1rL 5�rF��

¸������¤�b}e~�#e7
uv�

V�ê"ß����� iris�vehicle�segment�

yeast1 ^ 4ä���¤�.¥Mb}e��uv

�V���*¯
.¥M�#e��uv�V�

" wine�soybean�sonar�ionosphere ^ 4 ä�

��¤�b}e~�#e�¢��¶%��p�

�¹�²L�rF��ÂÃ����¤b}e~

�#e7
uve�V�F*e�����gj

º�zF*���7st¾/b¥
���7

���b}�uv���� wine�soybean�sonar�

ionosphere�yeast1 ^ 5 ä���¤� 0.5λ = �

��7 c�uv���7
 vehicle�segment

����ÂÃ λ¸ 0.5 §tuv���7 ��

gjuv�V��¨!
��V��%	
¹�

���r���#�@�uve�V¤db}e

~�#e�~F�t/b¥
�� c�uv

��% 

5.4  ���� 

���pÏ£Ú�p(�¯�e����#¡

,ñ�³À>² 0.5λ = �¸ 10�20�30 ^ 3äu

v<D¹7�Ú�CSb}e�� DB

ES

Y©U

DB ��rò NMI ��¸��uve�V¤�b

}e�Þ¤ NMI ��r���V���Y��V

������d���AÑÒb}e%©ª��.

)�7�V����f�����¥M NCUT�

AL(average link)2���p(7 CAM�����

¡,���¢ 3~¢ 4 Cë�¢¤��´� 20R

¡,�´(���uv<Dgh#â¯uv�V�

�´MªÆ}«% 

1r¢ 3�ºuv<D� 10�20�30¾�DB

ES
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�p¸ 3�uv<D¹7�DB��~DB

ES

���
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ES

��´¸ 10
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�
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�
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Î¬������{���gj�ÞY

¢ 3~¢ 4�¡,����7��rF��¸þ�

���¤�^­�Ø��{��ß�b®A/c�

uv���HÞ©>�¸Ï�»�¤ÂÃ�Ð��

e~����e��(/!�gj¥MÏ�AB�

f|Vþ��Ð�ye���¯¿(�L 2 ~L 3

CëÏ�»�¤�������y���»k)�̂

­���¯¿�@7
��V�uve�V�j

�¥�% 

2015146-8 



� 8� �� !"#�	��$%&'()*�+,&
- �143� 

 

(a) iris                                           (b) wine 

 

(c) soybean                                         (d) sonar  

 

(e) ionosphere                                        (f) vehicle               

 

(g) segment                                           (h) yeast1 
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