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Improved Firefly Algorithm Based on Mutation Strategy for

Unrelated Parallel Machine Scheduling Problem

LUO Dongmei, CHEN Lingqing, ZHANG Yuxin, HUANG Xingwang
(School of Computer Engineering, Jimei University, Xiamen 361021, China)

Abstract: The schediling problem of unrelated parallel machines considering the sequence-dependent set-
up time is an NP( non-deterministic polynomial) problem, which is difficult to solve in high-dimensional cases.
In this paper, the maximum completion time is selected as the optimization objective to establish a mathemati-
cal model, and an improved firefly algorithm based on swap mutation strategy is proposed, and the algorithm is
applied to solve the problem, in order to provide a feasible solution of approximate optimal solution in an ac-
ceptable time. The experimental results show that the proposed algorithm has outstanding global search advan-
tages in dealing with unrelated parallel machine scheduling problem with sequence-dependent setup times, with
fast convergence speed and high search accuracy. The optimal average solution is obtained in 28 of the 36 ca-
ses, and the average makespan is reduced by 11.12%,7.36% and 1.43% respectively compared with firely
algorithm( FA) , simulated annealing( SA) and genetic algorithm( GA) .
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Tab. 2 Performance comparison between IFAMS algorithm and four comparison algorithms

GA SA FA IFAMS
M N
Mean SD Mean SD Mean SD Mean SD
20 1206. 53 7.24 1200. 47 7.74 1234.27 11.97 1208. 33 12. 06
40 2477. 47 14. 83 2534.20 9.62 2616. 00 28.78 2480. 07 12.79
60 3692. 93 31.04 3859. 27 17. 04 3920. 53 40. 40 3695. 20 24. 26
2 80 4987. 20 27.57 5248. 20 19.79 5272. 60 53.94 4962. 93 29.05
100 6148. 80 27.11 6515. 33 26.41 6578. 00 81.13 6098. 40 20. 47
120 7456. 27 40. 98 7955. 40 28.00 8035.27  129.70 7427. 47 35.02
20 577. 00 17.85 568. 67 5.91 604. 20 16.25 562.93 6. 44
40 1199. 53 27. 64 1230. 40 10. 85 1310. 93 33.55 1167.93 22.46
60 1804. 07 25.40 1919. 87 12. 45 2024. 40 46. 94 1790. 80 20. 26
! 80 2420. 20 26.03 2597. 60 14. 81 2727.73 32.33 2386.93 12.03
100 3072. 47 27.36 3302.53 17.20 3407. 60 71.59 3029.73 30.29
120 3717. 80 28.94 4010. 87 20.92 4133.67 62.03 3647.93 28.21
20 393.73 11.34 391.40 4.27 432.40 12.51 394.73 8.92
40 793. 60 18.99 835.53 7.08 905. 27 29.29 788.73 17. 46
60 1219.73 22.05 1292.93 13. 11 1375. 67 30. 05 1191. 40 17.90
0 80 1629. 93 37.37 1745.20 9.05 1836. 67 41. 11 1577. 13 23.81
100 2070. 80 26. 20 2224.27 20.72 2319. 60 38.07 2015. 00 13. 15
120 2504. 27 29.61 2707.73 16.52 2808. 80 48.20 2438. 07 23.80
20 296. 07 6.41 295. 40 4.94 340. 87 12. 40 298. 40 8.23
40 578. 40 20.03 615.93 6.93 682. 47 34.40 575.53 24.16
60 922. 40 23.26 980. 00 9.04 1061. 40 26.73 891.73 15. 80
8 80 1244. 27 23.97 1337.27 9. 69 1403. 13 37.56 1213.47 30.22
100 1556. 47 24.28 1683. 00 10. 49 1767. 53 37.85 1522. 13 32.95
120 1886. 73 24. 61 2054. 93 10.79 122.27 32.87 1826. 67 22. 84
20 196. 53 8. 68 203.13 2.77 271.53 33.83 199. 13 29.79
40 455.73 15.75 485.13 6. 08 571. 00 46.91 447.27 19.37
60 711.53 20. 64 776. 20 8.33 872.33 45.16 711. 67 23.16
10 80 1003. 40 33.43 1073. 87 9. 86 1195. 20 79. 36 967. 87 21.23
100 1253. 00 20.43 1363. 20 10. 44 1437. 93 45.01 1208. 33 19.43
120 1523.33 25.36 1668. 67 13. 00 1735. 07 56. 69 1471. 47 20. 39
20 189. 80 8. 19 192. 60 2.92 222. 87 9.07 188. 27 9.98
40 416. 53 13.57 446. 80 4. 84 503. 27 30. 66 420. 33 14. 14
60 612.07 32.30 658. 20 8. 66 756.53 46. 55 599. 60 34. 69
. 80 831. 67 20.43 909. 13 8. 16 1025. 20 89.77 813.33 30. 16
100 1054. 87 24.08 1162. 47 12.92 1280. 33 77.01 1035.73 31.80
120 1286. 40 26. 36 1406. 53 12.27 1512.73 67. 66 1233.87 19. 19
S Mean value 1760. 9 22.76 1873.7 11. 49 1952.9 44.93 1735. 8 21.28
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