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rank(R,) distance (R;)

Compute Crowding

¥

Sorting Crowding

] Creating P;.4 I
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S=Crmwded Tournament($1,82)

S'=Crowded Tournament(33,54)

¥
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No. of The number Average The number Average
problem consecutive run consecutive run
runs times) runs times)
1 1 1.1 1 0.89
2 1 1.96 1 1.45
3 2 1.98 1 1.51
4 2 2.58 1 2.38
5 3 3.38 1 2.74
6 2 4.32 2 3.47
7 3 5.96 1 5.42
8 3 7.22 1 5.67
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Large size problem | Small size problem
NSGA-II|NSGA-II-2| NSGA-II|NSGA-1I-2
Mutation - 5 03 03 03
rate
Crossover 0.8 0.7 08 0.7
rate
Popu}atlon () () 300 300
size
Generation
10(n) 7(n) 1000 1000
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NSGA-II NSGA-II-2
Instance Best solution pairs | Best solution pairs Average | Average Best solution pairs | Best solution pairs Average | Average
for objectivel for objective2 o L. for objectivel for objective2 L o
. . . . objectivel|objective2 . . . . objective [|objective2
(Obj1,0b}2) (Obj1,0b}2) (Obj1,0b2) (Obj1,0b}2)

C101 1810 | 828.94 | 1695 | 819.56 | 1763.57| 82296 | 1810 | 828.94 | 1510 | 813.19 | 1710 | 819.17
C102 1810 | 832.61 1540 | 801.78 | 1698.67| 811.65 | 1810 | 828.94 | 1540 | 801.78 | 1698.69| 811.41
C103 1810 | 828.94 | 1725 | 817.31 1771 | 820.77 | 1810 | 828.06 | 1695 | 813.18 | 1762.33| 819.03
C201 1810 | 591.56 | 1790 |[615.516] 1800 |617.048| 1810 | 591.56 | 1790 |[588.493| 1800 | 590.025
C202 1810 | 591.56 | 1590 |[584.854]1707.86]587.265| 1810 | 591.56 | 1590 |[584.854| 1707.86] 587.242
C203 1810 ]600.225] 1790 |[592.698| 1800 596.1 1810 590.6 1740 |585.462] 1768.57| 587.857
R101 1458 11790.74] 1073 |[1247.65]1300.13] 1541.36| 1458 |1754.84] 1052 |[1168.44| 1282.59] 1500.69
R102 1458 | 1645.38] 1253 | 1323.1 | 1384.55] 1475.69| 1458 | 1595.23| 1265 |1287.88| 1400.05] 1408.45
R103 1458 | 1467.7 | 1378 |[1277.43] 1429.4 | 1347.85| 1458 | 1389.68| 1256 | 1107.8 | 1398.77] 1233.01
R201 1458 | 1502.45] 935 815.49 1 1305.86] 1083.39| 1458 | 1464.12] 853 675.16 | 1216.25] 999.49
R202 1458 | 1233.75] 1119 [800.815] 1365.69] 996.73 | 1458 | 1221.41] 1013 [ 675.13 | 1309.64] 939.84
R203 1458 | 1183.34]| 1182 | 686.18 | 1376.5 | 87736 | 1458 |1008.25| 1171 676.6 | 1361.58] 729.57
RC101 1724 11809.19] 1224 |[1136.39] 1498.3 | 1453.65| 1724 |1753.36] 1185 |[1162.36| 1501.64] 1447.52
RC102 1724 11623.64] 1501 |[1400.63]1624.61]1465.82| 1724 |1582.59| 1375 |[1260.29| 1626.74] 1392.39
RC103 1724 | 145591 1549 ([1319.53]1659.77]1357.36| 1724 |1453.85| 1583 | 1249.7 | 1672.28 | 1324.91
RC201 1724 11628.09] 975 658.97 | 1473.41| 1113.1 1724 11590.08] 1004 | 659.17 | 1473.09] 1022.8
RC202 1724 | 1587.19] 1183 | 658.97 | 1523.19] 1008.12| 1724 | 137438| 1168 | 658.97 | 1521 | 908.39
RC203 1724 11210.77] 1339 | 658.97 | 1594.93| 82589 | 1724 | 1102.9 | 1366 | 658.29 | 1593.38] 816.75
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NSGA-II NSGA-II-2

Cover Cover
" pareta soion| 7 | parstosanaion| P04 | 02 [ 2
C101 7 0.64 11 0.23 0.19 1.00
C102 15 0.52 19 0.46 0.53 0.67
C103 10 0.55 15 0.42 0.07 0.80
C201 4 0.59 4 0.41 0.00 1.00

C202 14 0.42 14 0.4 0.92 1
C203 3 0.70 7 0.33 0.00 1.00
R101 139 0.31 154 0.53 0.39 0.63
R102 76 0.56 59 0.48 0.00 1.00
R103 40 0.69 56 0.56 0.00 1.00
R201 82 0.58 147 0.43 0.20 0.65
R202 88 0.53 142 0.44 0.44 0.45
R203 64 0.47 65 0.51 0.07 0.92
RC101 134 0.36 138 0.42 0.36 0.60
RC102 73 0.66 63 0.37 0.00 1.00
RC103 44 0.58 36 0.43 0.06 0.95
RC201 124 0.48 176 0.60 0.03 0.91
RC202 98 0.52 121 0.51 0.17 0.87
RC203 72 0.49 73 0.44 0.11 0.88
Average 60.39 0.54 72.22 0.44 0.2 0.85
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1- Weighted Linear Aggregation

2-Goal Programming Methods

3-€-Constraint

4-Vector Evaluated Genetic Algorithm(VEGA)
5-Multiple Demand

6-Non-dominated Sorting Genetic Algorithm-II
7-Front

8-Density

9-Crowded Tournament Selection Operator
10-Push Forward Insertion Heuristic

11-Set Coverage Metric

12-Spread




