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ABSTRACT

Multi-objective sequencing problem on mixed-model multi-manned assembly lines is known
to be NP-hard resulting in being nearly impossible to obtain an optimal solution for practical
problems. This paper presents a method called Combinatorial Optimization with Coincidence Expand
Algorithm (COIN-E) for the sequencing problem. Three objectives are simultaneously considered;
minimum production rates variance, minimum utility work, and minimum setup times. The results
from the experiments clearly show that COIN-E has better performances than Non-dominated Sorting
Genetic Algorithms (NSGA-II), which is another well-known algorithm, in terms of convergence to
the Pareto-optimal set, spread of solutions, ratio of non-dominated solution, and computation time to
solution.
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P Convergence Spread RNDS-I RNDS-II CPU Time

) COIN-E | NSGA-II | COIN-E | NSGA-II | COIN-E | NSGA-II | COIN-E | NSGA-II | COIN-E | NSGA-II
1 0.0000 0.0152 0.9291 0.7519 1.0000 0.5208 0.6957 0.6410 22.6870 34.4440
2 0.0000 0.0230 0.9291 0.8080 1.0000 0.3333 0.6957 0.3810 42.1820 36.5690
3 0.0000 0.0390 0.7904 0.6337 1.0000 0.3488 0.6418 0.3659 23.2120 31.8240
4 0.0000 0.0369 0.7640 0.6498 1.0000 0.4419 0.6418 0.4750 25.4280 | 29.7010
5 0.0889 0.0548 0.6733 0.6806 0.6516 0.3529 0.9730 0.7800 193.835 197.624
6 0.0666 0.0415 0.5679 0.6329 0.6278 0.3722 0.7107 0.8830 230.147 | 210.285
7 0.0178 0.1350 0.6622 0.6610 0.7486 0.2514 0.9424 0.8462 117.140 | 238.641
8 0.1497 0.0742 0.6104 0.7622 0.6103 0.3897 1.0000 0.7361 169.225 240.115
9 0.0000 0.0406 1.0133 0.8745 1.0000 0.3176 0.8095 0.4655 54.5550 58.4220
10 | 0.0000 0.0333 1.0133 0.7335 1.0000 0.3294 0.8095 0.5000 53.3420 | 49.6230
11 0.0000 0.0305 0.8497 0.7775 1.0000 0.5238 0.7241 0.7174 57.1420 62.5040
12 | 0.0000 0.0372 0.8497 0.7065 1.0000 0.3594 0.7356 0.5000 29.4840 | 45.1300
13 0.0527 0.0568 0.6993 0.8620 0.7105 0.2982 0.9759 0.4928 172.349 306.930
14 | 0.0789 0.0729 0.6762 0.6896 0.6535 0.3465 0.9429 0.6863 269.307 | 298.225
15 | 0.0943 0.0431 0.6370 0.6785 0.5389 0.4611 0.6139 0.8830 222.795 265.601
16 | 0.0964 0.0460 0.6224 0.6629 0.7287 0.2713 0.9495 0.7368 302.905 154.159
17 | 0.0000 0.0529 0.9192 0.7653 1.0000 0.3519 0.6667 0.4750 62.1000 126.490
18 | 0.0000 0.0474 0.9192 0.7217 1.0000 0.3962 0.6543 0.5676 66.7680 74.3700
19 | 0.0000 0.0366 0.8813 0.6220 1.0000 0.4030 0.7701 0.6585 62.6340 139.363
20 | 0.0000 0.0590 0.8813 0.8293 1.0000 0.3881 0.7701 0.6190 68.5770 94.4890
21 0.1818 0.1253 1.0120 0.8830 0.6327 0.3673 0.9118 0.9000 766.759 776.751
22 | 0.1990 0.2707 0.8400 1.0814 0.5455 0.4545 0.8108 0.9615 783.474 798.732
23 0.1700 0.0188 0.7392 0.9725 0.4483 0.5690 0.8387 0.6735 801.434 731.321
24 | 0.0736 0.0536 0.8666 1.0855 0.5536 0.4464 0.6200 0.7143 772.423 664.252
25 | 0.0000 0.0324 0.9937 0.7454 1.0000 0.2544 0.7308 0.4394 85.4380 110.449
26 | 0.0000 0.0367 0.9423 0.7440 1.0000 0.2807 0.7308 0.4776 108.278 112.268
27 | 0.0000 0.0357 0.8424 0.6177 1.0000 0.3077 0.6933 0.4848 51.5250 108.853
28 | 0.0000 0.0375 0.8424 0.6511 1.0000 0.2596 0.6933 0.3971 79.6010 102.618
29 | 0.0426 0.0415 0.6952 0.6063 0.7189 0.2811 0.7956 0.7527 460.544 527.193
30 | 0.0564 0.0516 0.6015 0.5970 0.6861 0.3139 0.8034 0.8866 473.577 | 446.200
31 0.0595 0.0476 0.5617 0.6536 0.7137 0.2862 0.8688 0.8191 505.924 559.537
32 | 0.0576 0.0501 0.6393 0.6458 0.7388 0.2611 0.8848 0.8085 447.209 529.854
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