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Multi-objective Flexible Job-shop Scheduling Problem Based on
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Abstract; At present, the non-dominated sorting genetic algorithm-[[ ( NSGA-1[ ) is used widely in
researches of flexible job-shop multi-objective rescheduling problem. Because of the excessive elite
reservation, the algorithm is easily precocious, thus the performance of multi-objective optimization
algorithm could be improved. By analyzing the research status and insufficiency of multi-objective flexible
job-shop scheduling problem ( FJSP), a multi-objective FJSP optimization model was put forward, in
which the makespan, processing cost and processing quality were considered. According to the above
model, a modified non-dominated sorting genetic algorithm (NSGA-1I ) with close relative variation was
designed. In this algorithm, the chromosome mutation rate was determined after calculating the blood
relationship between the two cross chromosomes. Crossover and mutation strategies of NSGA-]I were
optimized, and the prematurity of population was overcome. Finally, the performance of the proposed
model and algorithm was evaluated through a case study, and the results demonstrated the efficiency and
feasibility of the proposed model and algorithm.
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0,, — 8/0.10 6/0.11 20/0. 06 20/0. 04 —

Ji 0, 6 — 8/0. 15 — — 18/0. 10 10/0. 20
0, 14/0. 16 — 16/0. 08 16/0. 10 — —
0, 8/0.18 8/0.20 10/0. 12 10/0. 15 6/0.22 12/0. 02
04 — — 20/0. 10 — 16/0. 20 18/0. 15
0,, 18/0. 20 — 8/0. 10 20/0. 06 14/0. 12 —

J, 0,, 2 — 18/0. 08 12/0. 09 9/0. 11 — 15/0. 06
0, 7/0.12 — 20/0. 11 12/0. 15 18/0. 20 —
05, 18/0.13 20/0. 15 8/0.20 7/0.06 6/0. 10 —
03, — 7/0.11 8/0.12 — 20/0. 20 —

J; O3 2 7/0.23 10/0. 12 — 14/0. 07 — 20/0. 02
05, — 8/0. 15 20/0.01 16/0. 10 15/0. 11 —
055 20/0. 05 — 18/0. 15 10/0. 10 10/0. 20 15/0.13
0y 22/0.01 — 19/0. 10 16/0. 11 20/0. 10 —
0y — 13/0. 21 10/0. 20 18/0. 15 10/0. 17 18/0.20

A 0, 5 6/0.25 10/0. 13 — — — 20/0. 01
Oy 12/0.12 — 8/0. 18 — 8/0. 10 —
O4s 20/0. 02 12/0. 15 20/0. 10 15/0. 18 — —
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Tab.3 Pareto optimal solution set
s LI T LA C L Q es SE LI ) 7 LA ¢ L Q
1 98 790. 6 3.82 26 104 791.7 3.72
2 139 785. 4 3.75 27 178 807. 0 2.83
3 105 789.2 3.89 28 247 805. 1 2.91
4 132 778.9 4.19 29 176 781.9 3.69
5 246 806.2 2.79 30 241 812.3 2.69
6 251 808. 8 2.73 31 95 796. 4 3.97
7 199 853.7 2.27 32 89 784.8 4.01
8 130 781.9 4.13 33 111 803.7 3.47
9 181 830. 6 2.48 34 126 782.8 3.85
10 99 783. 1 3.93 35 218 814.2 2.66
11 109 809. 5 3.33 36 145 825.2 2.97
12 135 847. 4 2.56 37 141 829.6 2.80
13 214 793. 4 3.18 38 158 835.2 2.45
14 117 809. 0 3.18 39 149 798.2 3.55
15 209 797. 4 3.10 40 197 800. 7 3.12
16 188 791.0 3.31 41 153 795.6 3.35
17 233 812.5 2.77 42 218 806. 1 2.94
18 195 799. 4 3.17 43 179 794.8 3.47
19 150 776.3 4.05 44 226 821.0 2.56
20 153 836. 1 2.50 45 212 802.2 3.00
21 146 834.3 2.59 46 163 814.4 3.06
22 124 778.9 4.22 47 162 835.6 2.42
23 162 841.2 2.35 48 180 804. 4 3.04
24 106 825.6 3.12 49 131 823.0 3.07
25 128 788. 8 3.79 50 187 800. 5 3.27
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