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�������� 7 
���������� ���� �!"���� MSA-PSO Clustering ก�  PSO-Clustering 3�! EPSO-Clustering  

5�67�5��8� Ruspini (�����������<7�=	ก������>��� 20 �����) 
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PSO-Clustering 4 

1 20 12.5347 

11.4961 
2 23 10.3747 

3 17 14.0998 

4 15 8.9750 

EPSO-Clustering 4 

1 20 12.5293 

11.4948 
2 23 10.3792 

3 17 14.0955 

4 15 8.9751 

MSA-PSO 

Clustering 
4 

1 20 12.5667 

11.4905 
2 23 10.4902 

3 17 13.9487 

4 15 9.0372 
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�������� 8 
�����
����
���������� MSA-PSO Clustering ก# PSO-Clustering $%� EPSO-Clustering 

'(�)*+',(-.% Ruspini )12+3-�4����  (4�����+����6*+71ก���+%(�89:� 20 4�#9�) 
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PSO-Clustering 4 

1 20 12.5248 

11.4959 
2 23 10.6075 
3 17 13.8844 
4 15 8.9668 

EPSO-Clustering 4 

1 20 12.5376 

11.4896 
2 23 10.3702 
3 17 14.0745 
4 15 8.9760 

MSA-PSO 
Clustering 

4 

1 20 12.5884 

11.4657 
2 23 10.3483 
3 17 14.0269 
4 15 8.9293 

 
 
 
 
 

 
 
 
 
 



30 

 

�������� 9 
�����
����
���4��
F%���
%'4G2� $%�4��
����
1-����H�1������� MSA-PSO 
Clustering ก# PSO-Clustering $%� EPSO-Clustering '(�)*+',(-.% Ruspini 

�#9�6(�)12+I�กก���+%(�89:� 20 4�#9� 
 

���ก�����	 
���	���������� ���	������	������ 

µ  σ  µ  σ  
PSO-Clustering 11.8153 0.5334 12.1294 1.1673 

EPSO-Clustering 11.5234 0.0182 11.5271 0.0224 

MSA-PSO 

Clustering 
11.5103 0.0153 11.5101 0.0269 

 

�������� 10 
�����
����
���J%��-��������
F%���'(�ก%*�-',(-.% ������� MSA-PSO Clustering 

 ก# PSO-Clustering $%� EPSO-Clustering ()*+',(-.% Ruspini �#9�6(�)12+  
�+%(�89:� 20 4�#9� 6:���#)*+',(-.%(K�1 L �+%(�89:� 10 4�#9�) 

 
 �����	�� !����"��� PSO EPSO MSA-PSO 

Ruspini 4���� 
J%��-�������� 889.34 867.34 864.65 
4��
����
1M 39.44 1.65 1.03 
4�����+����6*+ 863.63 863.54 863.43 

Ruspini 3-�4���� 
J%��-�������� 930.60 867.60 864.68 
4��
����
1M 163.26 1.99 1.94 
4�����+����6*+ 863.78 863.17 861.58 

Cancer 
J%��-�������� 3,381.72 3,252.24 3,074.98 
4��
����
1M 275.00 244.57 9.66 
4�����+����6*+ 3,125.24 3,082.45 3,066.88 
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 �����	�� !����"��� PSO EPSO MSA-PSO 

Iris 
J%��-�������� 102.19 100.27 97.39 
4��
����
1M 13.33 2.64 0.11 
4�����+����6*+ 97.57 97.84 97.27 

Vowel 
J%��-�������� 163,662.16 163,883.14 151,766.48 
4��
����
1M 11,309.34 806.58 1,128.31 
4�����+����6*+ 151,299.81 163,488.75 150,043.00 

Wine 
J%��-�������� 17,076.20 17,768.54 16,939.51 
4��
����
1M 211.96 119.93 9.4382 
4�����+����6*+ 16,947.43 17,652.81 16,924.51 

 
�������� 11 

�����
����
���
�(�V
81�VJ2+W%�+'(�ก��I#+ก%*�-',(-.% ������� MSA-PSO Clustering 
 ก# PSO-Clustering $%� EPSO-Clustering ()*+',(-.% Ruspini �#9�6(�)12+  

�+%(�89:� 20 4�#9� 6:���#)*+',(-.%(K�1 L �+%(�89:� 10 4�#9�) 
 

 �����	�� % PSO EPSO MSA-PSO 

Ruspini 4���� 
4��
F%���
%'4G2� 0 0 0 
4��
����
1M 0 0 0 
4��J2+W%�+1,(����6*+ 0 0 0 

Ruspini 3-�4���� 
4��
F%���
%'4G2� 0 0 0 
4��
����
1M 0 0 0 
4��J2+W%�+1,(����6*+ 0 0 0 

Cancer 
4��
F%���
%'4G2� 42.17 53.63 53.02 
4��
����
1M 0.90 1.39 0.05 
4��J2+W%�+1,(����6*+ 50.95 51.98 53.00 
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 �����	�� % PSO EPSO MSA-PSO 

Iris 
4��
F%���
%'4G2� 10.87 10.33 10.87 
4��
����
1M 0.83 1.41 0.32 
4��J2+W%�+1,(����6*+ 10.00 8.00 10.67 

Vowel 
4��
F%���
%'4G2� 47.00 41.03 56.25 
4��
����
1M 6.26 2.47 11.98 
4��J2+W%�+1,(����6*+ 42.94 39.84 41.33 

Wine 
4��
F%���
%'4G2� 29.78 29.78 29.78 
4��
����
1M 0 0 0 
4��J2+W%�+1,(����6*+ 29.78 29.78 29.78 

 
 I�กJ%ก���+%(�$6+����(#%ก(�2�X- MSA-PSO Clustering ����4��-1�91:�
61(
6�-��Y1:�-�����*ก�Vก#ก��I#+ก%*�-',(-.%3+, 3+,4��
F%���'(�ก%*�-',(-.%Z��711,(����6*+I�ก
�������� 7 $%��������� 8 $%��#�-�4��
���1
1-����H�11,(�-�ก
-K�(
���ก# PSO-
Clustering $%� EPSO-Clustering $6+���� MSA-PSO Clustering -����62�[2Z�W71ก��I#+
ก%*�-',(-.% Ruspini +����6*+71(#%ก(�2�X-���1:�-�
����
��� 
-K�(1:�3��+6(ก#',(-.%)12+(K�1 �#9�
6�-(#%ก(�2�X-3-�6�-��YI#+ก%*�-',(-.%-.%3+,Y.ก�,(� $��Y,�I�W2I��G� 
FW��4��-6�-��Y71ก��
I#+ก%*�-+,��ก���#+���������������',(-.%ก#I*+กX��ก%�����3+,I�
�\1��� MSA-PSO Clustering ก\
3+,J%��-��������
F%������+����6*+ก����#9�6(�(#%ก(�2�X- $%�-�4��
����
1-����H�1���-�1#�6:�4#]
+�-�ก +#�$6+�71�������� 10  ก���:�89:��%�� L �(
WK�(
����
���J%�:�7�,���3+,��� MSA-
PSO Clustering -�4��-
6Y���-�กก��� PSO-Clustering $%� EPSO-Clustering  I�ก',(-.%71
�������� 7,8 $%��������� 9  YX�$-,J%���3+,I�3+,4�����$�ก����ก#13-�-�ก $��Y,�W2I��G�YX�ก��
1:�3�7),I�2�
-K�(',(-.%I�2�-�(�.�
�̂1I:�1�1-�ก$%��,(�ก��1:�-�I#+ก%*�-
WK�(�:�
�-K(�',(-.% 4��
'(�I*+กX��ก%��'(�',(-.%���
�%���1$�%��2��3+,��������
F%���'(�ก%*�-',(-.%Z��711,(�'X91
���7+ ก\

���ก#���3+,�#�$�1'(�ก%*�-���-�4��-Y.ก�,(�-�ก�2��'X91 ��-�#9�ก��
�%���1$�%�4��'(�',(-.%
YX�$-,I�
�̂1
W���
%\ก1,(� ก\(�I6��J%�:�7�,I*+กX��ก%�����3+,-�ก��
�%���1$�%� $��6:���# PSO 1#91 
ก��
�%���1$�%�
W���
%\ก1,(�(#%ก(�2�X-3-�617I (�I�:�7�,4��'(�I*+กX��ก%�����3+,�#�4�
�̂14��
+2-
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(�.�  +,��_4��6�,�����3-�4����'(�ก%*�-(1*Z�4'(� MSA-PSO I��:�7�,ก��
�%���1$�%�4��'(�',(-.%
7+ L 3-�Y.ก%�
%�
1K�(�I�ก�:�7�,ก%*�-
4%K�(1���-�WK91���71ก��4,1��'(��1-�ก'X91 $%���-�#9�ก��

W2�-ก���1ก��
���+,��ก��6*�- ก:��1+I*+กX��ก%��'(�ก%*�-',(-.%���Y.กI#+$��$%,�+,��ก%*�-

4%K�(1�����(�  ก%*�-(1*Z�4 �#9�6(��2[�ก��71(#%ก(�2�X--�J%ก#ก��
�%���1$�%�'(�J%%#W[V���3+,
I�ก(#%ก(�2�X-�#9�6291 $��
-K�((#%ก(�2�X-1�98X��(� #̀�ก�����
-214�� fitness +,��������� Euclidian 

WK�(��4����������'(�',(-.%ก#I*+ .̀1�Vก%��$��
W���(����
+��� 1#913-�
�-��6-
-K�(1:�-�7),ก#
)*+',(-.%I�2� ก%���4K(6�-��YI#+$��ก%*�-',(-.%3+, $��3-�6�-��Yก:��1+6-�)2ก71$��%�ก%*�-3+,
Y.ก�,(�
%� IX�
�̂1��1���1��617I71(1�4����6�-��YW#c1���(�(+7�,ก#(#%ก(�2�X-1�93+,(�ก  
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