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Factors 
  Optimal real value 

  S L 

T0   10 13 
α   0.84 0.91 

nMove   10 16 
nPop   5 6 

pCrossover   0.5 0.7 
β   1.8 2 
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 G��%)4( :��5Q  !���"#� �� @�3  5\�� &
��!���
.c��d @�OJ� &H
� 

Problem size 

  S L  S L  S L  S L  S L 

Factor   c1  c2  PopSize  MaxItr 

Tuned Value  0.62 0.84  1.2 1.4  1.5 1.8  50 120  200 500 

 
 G��%)5(:  &�� &��e �� b�
!J�J�/J �f
��  
@H��J�&
�  $��)  

Problem No. 
Quality Metric (QM)  Spacing Metric (SM) 

NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 

10 0.235 0 0/765  0.827 0/625 0/741 

10 0.105 0 0.895  0.661 0.495 0.778 
15 0.250 0 0.750  0.791 0.788 0.920 
15 0 0 1  0.693 0.785 0.868 
15 0 0 1  0.571 1.092 0.634 
20 0 0 1  1.184 0.999 0.881 
20 0.235 0 0.765  0.778 1.257 0.973 
20 0.434 0 0.565  0.560 1.036 0.874 

  
 G��%)6:( _W
3 b�
!J@��� �S(J H� ���
� � �J�4
J�4 &
� &�� G`�J�/J �f
�� 
 @H��J� $��) &
�  

Problem No. Diversity Metric (DM)  Mean Ideal Distance (MID) 
NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 

15 0.404 1.125 0.664  0.712 0.872 0.348 
15 0.203 1.232 0.444  0.339 0.708 0.230 
20 0.958 1.029 1.169  0.518 0.845 0.538 
20 1.063 1.075 1.161  0.575 0.751 0.621 
25 1.105 0.775 1.314  0.536 0.577 0.511 
25 0.559 0.911 1.414  0.482 0.576 0.287 
30 1.103 0.860 1.478  0.781 0.846 0.500 
30 0.484 1.021 1.010  0.297 0.481 0.379 
30 0.733 1.267 0.947  0.479 0.646 0.276 
30 0.699 0.696 1.184  0.579 0.860 0.554 

 

  
 G��%)7( : &�� &��e �� b�
!J@H��J� 50 �
� ���]� ���!g� &
�  

Problem No. Quality Metric (QM)  Spacing Metric (SM) 
NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 

50 0.434 0.086 0.478  1.339 1.461 1.479 
50 0.105 0 0.895  1.342 1.181 1.292 
50 0.238 0 0.762  1.465 1.548 1.466 
50 0 0 1  1.076 1.346 0.764 
50 0 0 1  1.042 1.249 1.446 
50 0 0 1  1.469 1.212 0.893 
50 0 0 1  0.753 1.202 1.432 
50 0 0.107 0.892  1.127 1.043 0.795 
50 0.160 0 0.840  0.952 0.998 0.863 
50 0 0 1  1.001 1.020 1.033 
        

Problem No. 
Diversity Metric (DM)  Mean Ideal Distance (MID) 

NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 
10 1.397 0.996 1.574  0.633 0.632 0.518 
10 1.102 1.067 1.414  0.704 0.597 0.581 
15 0.652 0.208 1.414  0.873 0.608 0.242 
15 0.404 1.125 0.664  0.712 0.872 0.348 
15 0.203 1.232 0.444  0.339 0.708 0.230 
20 1.323 1.270 1.087  0.776 0.696 0.523 
20 0.714 1.268 0.896  0.440 0.674 0.399 
20 0.958 1.029 1.169  0.518 0.845 0.538 
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Problem No. Diversity Metric (DM)  Mean Ideal Distance (MID) 
NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 

50 0.722 1.289 1.340  0.641 0.731 0.658 
50 0.633 0.826 1.145  0.526 0.679 0.492 
50 1.342 1.084 1.175  0.603 0.601 0.443 
50 0.799 1.266 0.920  0.554 0.715 0.482 
50 0.443 0.985 1.388  0.490 0.517 0.383 
50 1.137 1.174 0.752  0.457 0.608 0.281 
50 0.875 0.961 1.155  0.504 0.734 0.369 
50 1.077 0.500 1.232  0.702 0.526 0.373 
50 0.904 1.222 1.414  0.585 0.668 0.640 
50 0.918 0.887 1.112  0.680 0.551 0.230 

  
 G��%)8( : &�� &��e �� b�
!J@H��J� 100 �
� ���]� ���!g� &
� 

Problem No. Quality Metric (QM)  Spacing Metric (SM) 
NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 

100 0 0 1  0.468 1.231 .653 
100 0.5 0 0.5  1.037 0.509 1.364 
100 0 0 1  0.013 0.199 1.177 
100 0 0.250 0.750  0.499 0.298 0.568 
100 0.333 0.0833 0.583  0.659 0.823 1.044 
100 0 0 1  1.704 0.285 0.547 
100 0 0 1  0.892 1.487 0.454 
100 0 0 1  1.035 0.841 0.963 
100 0 0 1  0.7051 1.000 0.580 
100 0 0 1  1.069 0.062 0.711 
100 0 0 1  0.633 0.968 0.392 
100 0 0 1  1.240 0.357 1.028 
100 0 0 1  0.911 0.861 1.355 
100 0 0 1  0.628 1.076 1.114 
100 0 0 1  1.105 0.901 0.765 
100 0 0 1  0.977 1.106 1.036 
        

Problem No. 
Diversity Metric (DM)  Mean Ideal Distance (MID) 

NSGA-II MOPSO MOPSA  NSGA-II MOPSO MOPSA 
100 0.231 0.649 0.656  0.832 1.349 0.243 
100 1.039 0.512 1.080  0.449 0.749 0.440 
100 1.042 0.422 1.164  0.798 0.852 0.099 
100 0.869 1.290 0.834  0.727 0.761 0.397 
100 0.442 1.042 1.016  0.310 0.364 0.230 
100 1.174 0.255 0.367  0.673 0.606 0.147 
100 0.187 1.100 0.562  0.394 0.872 0.027 
100 1.131 0.855 0.955  0.653 0.590 0.275 
100 0.289 1.146 0.680  0.467 0.830 0.275 
100 1.047 0.232 1.191  0.590 0.207 0.340 
100 0.585 0.958 0.657  0.571 0.880 0.175 
100 1.058 0.724 0.895  0.624 0.523 0.218 
100 1.211 0.559 1.121  0.692 0.734 0.482 
100 0.871 0.760 1.156  0.963 0.794 0.392 
100 0.660 1.064 0.891  0.758 0.916 0.179 
100 0.447 1.187 0.943  0.815 0.765 0.280 
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